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ABSTRACT

This thesis jis a study of the investments and the management of
fourteen publicly-held venture capital invescmen. companies. The
thesis is written to provide potential investors with greater under-
standing of the nature of venture capital investing, investment
managers with a greater perspective on their own operations, and
entrepreneurs with more information on their sources of capital.

The annual reports of the fourteen companies for the years 1959-1970
were the primary source of data.

Investments in technical companies had lower initial and tota
size, lower initial claim on equity, longer holding times, and re-
ceived lower average subsequent financing compared to investments in
non-technical companies. The rates of return on investments in tech-
nical companies were higher and had lower coefficients of variation.
Investments in technical companies less than one year old were small-
er initially, but larger in average total size, had longer holding
times, and received higher average subsequent financing compared to
older technical companies. Over half the investments were debt.
These investments were larger initially, had lorger holding times and
much lower rates of return than investments consistiag only of common
stock.

Investments with higher rates of return had longer holding times
and received less subsequent financing. The initial and the total
size of the investment had little effect on its rate of return.

The distribution of returns was highly skewed, irndicating that
the average was dependent upcn a few extreme investments. When the
top five percent of the distribution was omitted, the average ratio
of money invested to money returned dropped from 2.36 to 1.73.

Larger investment companies had lower operating ratios and lar-
ger average size of investment. No relationship was found between
size of investment company and the compound rate of return realized
by the stockholders. The average compound rate cf return to the
stockholders of the fourteen investment companies was 11%, which was



also the compound return on the Standard and Poors Stock Price Index
during approximately the same time period 1960-1970.

Thesis Advisor: Edward B. Roberts

Title: Professor of Management
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CHAPTER ONE

INTRODUCTION, BACKGROUND, AND RESEARCH METHODOLOGY

"Venture capital is characterized by any or all of the follow-
ing: investment in something new with high risks and high
potential reward, 'seed' mcney, unsecured investment, investment
motivated by the prospect of capital gainms...venture capital is
an essential element in our economy."

U. S. Department of Commerce
Panel on Venture Capital, 1970

1.1. Introduction

Several government agencies and private groups believe that the
continued formation of new businesses, especially technical ones,
represents an important source of innovation within the U.S. economy,
and therefore have attempted to increase the amount of venture capi-
tal available to new businesses. The Small Business Investment Act
of 1958 was one such attempt. More recently proposals have been made
that would change certain government regulatioms to stimulate more
venture capital.l A panel on venture capital recommended that the
Department of Commerce and the Small Business Administration promote

a greater exchange of information on the formation of new enter-

1See U.S. Department of Commerce Panel on Invention and Innovation,
"Technological Innovation: Its Environment and Management',
(Washington: U.S. Government Printing Office, 1967), and
Encouraging Venture Capital for Small Business {(New York: Small

Business and Venture Capital Associates, 1966).
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prises.2 In the private sector more money is available for venture
capital investing than ever before and new approaches to venture
capital investing are being proposed.

Most information on the formation and financing of new enter-
prises is qualitative, anecdotal, and based on personal experience.
Academic research on entrepreneurship has increased the understand-
ing of the formation and management of new enterprises. However,
very few broad-based, impartial studies of venture capital exist.

To increase the effectiveness of venture capital today and to encour-
age more vernture capital investments in the future, empirical re—
search in needed to analyze the range of venture capital activity.
What has been the distribution of rates af return? What has been

the dispersion of these returns? How long were venture capital in-
vestments held? How were they realized? How have investments in
technical companies differed from those in non-technical companies?
What were the specific risks in "seed'" capital? Were there economies
of scale for investing venture capital?. What were the costs of

managing venture capital?

2

See U.S. Department of Commerce Panel on Venture Capital,
"Financing New Technological Enterprise", (Washington: U.S.
Government Printing Office, 1970).

3
See Chris Welles, ''Venture Capital: the biggest mousetrap of the
1970's?", Institutional Investor, January, 1970, pp. 37-52.
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To answer these questions, this thesis reports research on the
venture capital investments of thirteen small business investment
companies (SBICs) and the American Research and Develrpment Corpora-
tion (ARD). Studying the historical experience of present-day ven-
ture capital institutions should contribute to the evaluation of new
approaches to venture capital. This research focuses on the finan-
cial characteristics and the distributions of returns of the venture
capital investments, and on the operating policies of the investment
companies in the sample. Because technical innovations are consi-
dered especially important to the economy and especially attractive
to investors, investments in technical companies are compared to
investments in non-technical companies. The Panel on Venture Capital
noted that seed capital is the most difficult to find and that if a
venture capital gap exists, it is in the supply of seed capital.

The information in this thesis should encourage more investors to
invest sooner in the life of a technical company. Venture capital
financing consists of debt or equity in the new company. The use of
debt has several advantages for the investor, but some disadvantages
f.: the financed company. Investments in equity and in long term
debt are compared to determine characteristics and outcomes cf these
two forms of financing.

This thesis is written to assist potential investors in knowing

what to expect from '"venturing', to provide venture capital investment

4
U.S. Department of Commerce Panel on Venture Capital, 1970.
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managers with a greater perspective on their own operations, and to

provide information for entrepreneurs about their sources of capital.

1.2. Organization of the Thesis

A review of prior research and a description of research
methodology follows. The growth stages of new enterprises and
differences between new technical and non-technical companies are
defined to provide.a framework for describing the characteristics
and outcomes of venture capital investments. The major sources of
venture capital are presented to relate the fourteen investment
companies studied here to the venture capital community as a whole.
The chapter ends with a description of the sources of data and of
the statistical methodology used to analyze the data.

Empirical research in this thesis examines relationships that
exist in 1) the population of venture capital investments and 2) the
population of venture capital investment companies. Investments in
technical companies, "technical investments'', are compared with in-
vestments in non-technical companies, ''non-technical investments'.
Investments in technical companies less than one year old, "Stage I
investments', are compared to investments in older technical com-
panied, "Stage II investments''. For this comparison, the invest-
ments of ARD, Boston Capital Corp., and Greater Washington Investors,
Inc. are used since specific data were nct available for the other

companies in the sample.
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Investments in common stock, "stock investments', are compared
with investments in long-term debt, "debt investments", and with
investments of both common stock and debt, 'mived investments'. An
investment was classified as stock if at leas “0% of the initial
investment was a purchase of common stock. & debt investment had
at least 90% of the initial investment in convertible debt or
straight debt with warrants. Mixed investments were all investments
not classified as stock ovr debt.

The financial characteristics of investments are studied in
Chapter Two. The initial investment is characferized by its size
and its claim on equity. The characteristics of subsequent invest-
ments to the same enterprise are examined. The length of time ven-
ture capitalists held an investment is related to other character-
istics of the investment.

The outcomesof the venture capital investments are analyzed in
Chapter Three. Two measures of return and a measure of dispersion
of returns are used to determine the success of the investments.
Investment success is related to financial characteristics of the
investments.

The management of venture capital investment companies is
examined in Chapter Four. Rates of return for the stockholders are
used as measures of performance. The relationship between operating
income, operating expense and size are examined and related to per-
formance. Taxation of venture capital investment companies and the

implications for investment management are analyzed.
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The empirical research is summarized and suggestions for future
research on venture capital investment strategies are presented in

Chapter Five.

1.3. Growth Stages of New Enterprises—-Uses of Venture Capital

The problems and opportunities of managing venture capital are
derived in part from the problems and opportunities of the new enter-
prises financed by venture capitalists. There are two major research
studies on entrepreneurship: one at M.I.T. on technical entrepre-
neurs who left M.I.T. laboratories and academic departments to start
their own'companies,5 and another study at Michigan State on entre-
preneurs who started manufacturing companies in Michigan in the
period 1945 to 1958 and survived until at least 1960.6 The results
of these two studies are used here to draw a composite description
of the growth of a new enterprise.7 Both studies attempted to

explain the causes and correlates of success. In the Michigan

5Summarized in M. A. Cohen, Spin-off Organizations: A Study of
Enterprises Spun-off from the M.I.T. Community, (Cambridge:
Unpublished S.M. thesis, M.I.T., Sloan School of Management,
January, 1970).

60. F. Collins and D. G. Moore, The Enterprising Man, (Lansing:

M.S.U. Business Studies, 1964).

A similar description is found in U.S. Department of Commerce
Panel on Invention and Innovation, 1967.
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study, success was defined qualitatively as survival and growth.

In the M.T.T. study, success was defined quantitatively as an index
constructed on the basis of company sales, age and profitability.

No published study is available that relates company sSuccess, however
defined, and investor success, defined on the basis of return on
investment.

Conceptually the growth of a new business can be ordered into
three stages: starting up (Stage I), initial growth {Stage II), and
sustained growth (Stage III).8 The boundaries of these stages are
not well-defined. The time spent in a specific stage varies widely
between enterprises. All new enterprises do not experience the same
set of problems as they struggle to survive and to grow. However
there are common characteristics and unifying themes that are shared
by the majority of new enterprises as they grow.

The start-up stage begins with the founding of the new company
and ends when the firm has sales volume and product development to
demonstrate its growth potential. The start-up stage is defined
operationally in this thesis as the first year of operation of the
new firm. During this stage the initial product is developed or
refined to establish customer acceptance and unit costs. The
entrepreneur learns the specific demands of the market and esta-
blishes production procedures. The new company is primarily con-

cerned with product development and sales. The government is the

8
U.S. Department of Commerce Panel on Venture Capital, 1970.
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only customer of many technical start-ups and may continue as the
major customer through all three growth stages. Marketing channels
usually consist of friends and personal contacts of the entrepreneur.
The new company can react quickly when opportunities arise.
Adaptability and specialized expertise are the only competitive ad-
vantages the new company has. In all other respects, financing,
marketing, prodaction and managerial experience, the established
company is superior to the start-up. Often the equipment of the new
company is barely adequate. There are not sufficient funds to com-—
plete product develcpment.
How much capital is required at this stage? The study of
M.I.T. spin-off found that
Twenty-three percent of these companies were begun with funds
of less than one thousand dollars. TIwenty-two percent began
with funds equal to or in excess of fifty thousand dollars,
while the remaining forty-five percent varied between one and
fifty thousand dollars. The precise amounts of initial financing
ranged from zero dollars for six companies to $900,000 for one
company (Cohen, 1970, p. 89).
Companies with a larger number of founders raised larger amounts of
initial capital, and raised more capital from sources other than
their personal funds and their family and friends. Companies that
raised larger amounts of initial capital were more successful in

terms of sales growth and profits.9 That these companies were

successful because they received large amounts of initial capital or

vice versa was not determined. These findings do indicate that the

9Cohen, 1970, p. 95.
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new companies financed by the venture capitalists studied here were
larger initially and more successful than companies that received
initial financing only from family and friends.

The risks of investing in the new enterprise are substantial at
this stage. There is little historical evidence that the management
is competent or that the product can be sold. Often the product is
still experimental. If the firm fails, there will be few salvage-
able assets. If the firm succeeds, it will need more capital to
continue growing. The investor in a start-up must be patient, his
investment may not be realized for several yvears. If the firm merely
survives (does not grow or go bankrupt), the investment may never be
realized. If the company is exploiting 'high technology', many
investors will have no knowledge of that technology enabling them to
understand the product, the promise, or the ﬁroblems of the new
company. In every case the potential investor must trust unproven
management to develop, produce and well an unknown product. Obvious-
ly the expected returns for investing in start-ups must be high to
compensate for the large risks. The empirical research in fhis
thesis describes the financial characteristics and measures the
actual returns of investments in Stage 1 companies.

In Stage II, the company builds upon its initial base of
operation. A routine becomes established in the company that makes
more efficient operation possible. The company begins to improve
product quality and delivery times, and to lower its unit costs. As

the company grows, an organization evolves. Specialized management
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is needed in production, marketing, and research. Administration
and financial centrols are required to keep the company operating
profitably. New problems arise. Friction may devz2lop within the
founding grcup over policy issues or management ioles. Co@petition
increases. Other firms may begin to imitate the innovation that
gave the new company its growth potential. Additional capital is
required. The company may operate at a profit, but the resulting
cash flows from operation will be insufficient to support continued
growth. More capital equipment, greater working capital and more
product development are required. |

Financing is easier for the company at this stage. 1If sales
and profits are growing and the business has some organization, the
uncertainties of investing in the company are reduced. 1In cities
where technical entrepreneursiip is high, coﬁmercial bankers are
willing to loan working capital to technical companies without re-
quiring collateral. These bankers can help the entrepreneur to im-
prove his financial management and introduce him to other members of
the financial community. If the company continues growing, invest-
ors can expect a public offering and a market for their investment

in two or three years.

In the majority of M.I.T. spin-offs, additional capital came
from new sources, that is, sources not used in the initial financing.
Companies that did rely on the personal funds of managem'nt and of
family and friends for additional capital were the low performers.

The successful companies needed more capital than these inside
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sources were able to supply and found other sources of capital.
Usually the amount of capital needed was sufficiently large to
interest the formal venture capital organizations and large private
investors. The primary need for capital was to support product
devalopment and technical personnel.

Stage III--sustained growth--begins when the company demorni—
strates its capability to continue growing over the forseeable
future. The Opporfunities and problems facing the company become
similar to those of large corporations, but 6n a smaller scale. A
growing market has been identified. The company has shown that it
can»upgrade its product line and adapt i.s marketing strategy to
continue growing even though competition is strong from both large
and small firms. Opportunities to acquire or to be acquired are
brought to the company. Administration is important. The entre-
preneur must change his management style and motivate others to do
the tasks he formerly did. This change can be difficult or impossi-
ble. If the entreprenuur cannot change, another manager will replace
him. If the company has not previously sold stock to the public,
investment bankess will encourage it to do so. The large financial
institutions will purchase private placements of debt and equity.
In the eyes of the financial community, the company is established
and is an attractive investment. The research cited abeve focused

on new manufacturing companies, especially new technical companies.

1
OCohen, 1970, p. 131.
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Do technical companies grow differently from non—technical companies?
What advantages and disadvantages does technology have for a new
company? Technical companies have not been the only successful
growth companies. However, they have heen the most glamorous venture
capital investments. Why?

Operationally a technical enterprise is defined as any business
that was classified into one of the following major groups of the

Standard Industrial Classification:

Manufacturing Groups

28 ‘ Chemical and allied products

34 Fabricated metal products

35 Machinery, except electrical

36 Electrical machinery, equipment,

and supplies

38 Professional, scientific and
controlling instruments; photo-
graphic and optical goods;
watches and clocks

Service Groups

73 Miscellaneous business services

Technical businesses in the Services group consist entirely of
computer services firms and science-based consulting companies.

Most of the non-technical companies whose financing is studied
in this thesis were real estate developers, manufacturers of consumer

products, specialty publishers, and CATV companies.
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Small businesses in general have several characteristics that
can give them certain advantages over larger businesses. One study
of small business in the American economy cited four such advantages:
flexibility, speed of adaptability, personalized service, and desire

f o1 . 11
by the consumer for specialized or custom service or products. In

. 12 ,
another study on the future of small business™ , the small business
was cited as a prominent source of technological change because
small business had greater flexibility, greater selectivity of
personnel, and stronger motivaticn. Jewkes et al found in a study
of sixty modern inventions that the individuai or the small firm
. . . 13

was the predominant source of new technical ideas. It appeared
that in the creative process of invention, the individual was more
important than the characteristics of the institution, including
size. Limits t economies of scale have made some non-technical
segments of the economy the natural habitat of small businesses,

. . . .14
e.g. the retail and service industries.

llJ. Fred Weston, 'The Position of Small Business in the American

Economy', in The Financing of Small Business edited by Irving Pfeffer
(New York: MacMillan Company, 1967), pp. 34-66.

le. D. Hollander and others, The Future of Small Business (New York:

Frederick A. Praeger, 1967).

LBJ. Jewkes, D. Sawers, and R. Stillerman, The Sources of Invention

(New York: St. Martin's Press, 1959).

14E. D. Hollander and others, 1967, p. 126.
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The factors above explain why certain small businesses survive

but they do not explain how a small business grows. Technical com-

A Lbts

panies have the competitive advantages that come from the entrepre-

neur's knowledge of a specialized technology.15 For the technical

(ERTIIne

companies, diseconomies of scale do not protect the business while
it is small, nor prevent it from growing.

For non-technical growth companies, the competitive advantages

ot b it e

are particularly difficult to maintain since they are derived from
economies of scale. For example, large organizations have not
maraged specialty printing or real estate development profitably
because of the high degree of flexibility and customer service re-

quired. The reverse is true for manufacturers of consumer products

AN A T D e e i

and CATV companies. These industries have economies of scale, so

starting a business on a small scale is difficult. For consumer

s il i

products, there are economies of scale on both production and distri-
L 16 . sqs . .

bution. CATV is a utility similar to the telephone industry and

is operated most efficiently as a large integrated business. Penrose
has observed

"...it is not necessarily capital that prevents the expansion

of the small firms often found on the fringes of an industry;

it may just as well be that the organization and execution of an
expansion on the required scale is only possible for firms
already large. The small firms may survive because of small
advantage in some special market, but they will not in such

ST RS Y RO RPNV SO PRI DI PR

1
>Cohen, 1970, pp. 48-63.

PRI

: 1%011ander and others, 1967, p. 125.
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circumstances become large producers in the industry. New

entrants to the industry, if any, will consist of large firms,

usually from related industries, which are able to undertake

the necessary expansion."17
The specified advantages and disadvantages do not imply that only
technical companies grow larger. They do imply that growth is
slower, requires more capital earlier, and has a higher risk of

. . . 18 . . . .

failure for non—technical companies. This thesis examines invest-

ments in technical and non-technical companies to discover whether

these characteristics are reflected in venture capital investments.

l1.4. Sources of Venture Capital

The venture capitalists studied in this thesis considered ven-
ture capital investing as the primary function of their business.
Presumably their decisions and actions were not biased or distracted
by more pressing, non-venture capital considerations. This speciali-
zation produces a particular expertise, but it also biases the ven-

ture capital investor away from some kinds of investments. For

17Edith Penrose, The Theory of the Growth of the Firm (Oxford:
Basil Blackwell, 1959), p. 99.

18The failure rate for the M.I.T. spin-offs was considerably less

than the failure rates for all new companies. See Edward B. Roberts
and Herbert Wainer, "Technology Transfer and Entrepreneurial Success",
Speech presented to Twentieth National Conference on the Administra-
tion of Research, Miami Beach, October 27, 1966.
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example, both Baty ? and the Panel on Venture Capital found that
these capital scurces were reluctant to invest in start—up financing.
This section will describe the major sources of venture capital and

% examine the reasons for these investment preferences.

Inside sources: The funds most available to the entrepreneur

T | AT G

are his own personal savings. Many professional venture capitalists
expect the entrepreneur to invest his own funds as an indication of
commitment tc the venture. The entrepreneur makes a large non-
financial contribution in terms of his time and his ideas, but the

personal savings and collateral of the typical entrepreneur are in-

3 sufficient to produce the $25,000 to $50,000 required to start a

company. The next course of funds easily available to the entrepre-

neur are relatives and friends. Collectively these people may be

able to invest enough capital to get the business started, but this

relatively easy access to capital has a price. The entrepreneur may

wudiaidle.

find his relatives and friends interfering in the decisions of the

Fp

new company. Also, in order to raise large sums of money, the entre-

preneur must contact a large number of individuals. The time required

g e

as well as the potential interference by inexperienced investors can

(3

make this source of capital unattrac:f:ive.!'l The company will need

19Gordon Baty, Initial Financing of the New Research-Based Enterprise
in Newv England, Research Report to the Federal Reserve Bank of
Boston, No. 25, 1964, p. 33.

20U.S. Department of Commerce Fanel on Venture Capital, 1970, p. 11.

21Collins and Moore, 1964.
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additional capital to support its growth and at some point it is
more efficient for the entrepreneur to seek outside investors.

Private Individuals: The Federal Reserve study concluded that

"wealthy men-—whether as individuals, as partners in investment
banking houses, or as corporate officers--are the back bome of the
(venture capital) market."22 Baty indicates that in the case of the
new technicaily-based company, wealthy individuals are the largest
and most important sources of capital.23 The private investor is
typically accountable only to himself for his actions, his tax
structure favors speculative investment, he can afford the inewitable
losses and he often has motivations for investing which are not
strictly economic. Non-economic movivations include a sense of
gambling, participation in an exciting situation and fulfilling the
social responsibility of wealth.

The private individual usually dces not seek venture capital
investments actively. Instead his friends and associates in the
financial community refer proposals to him. These investors usually
seek the advice of friends and other investors when making their in-
vestment decisions. Most often the decision is based on the quality
of management rather than a detailed study of the technology and the
market. Through syndicates these venture capitalists can provide

over one million dollars for an initial financing. The majority of

22Quoted in Baty, 1964, p. 15.

23

Baty, 1964.
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deals are between $50,000 and $200,000. These investors usually do
not require a controlling interest or a management position, since
they are active in other ventures as well. Thus the wealthy private
individual is an ideal source of venture capital.

Commercial Banke and Investment Bankers: Both kinds of bankers
have an ulterior motive for assisting in the financing of new com-
panies. If the companies are successful, then the iﬁstitutions these
individuals repreéent will profit from their business. The commercial
bank holds their deposits; the investment banker can earn underwriting
fees for selling stock. Many of the wealthy private individuals that
finance new companies are investment bankers or work closely with
investment banking companies.24

Deutermann25 and Shapiro26 found that the propensity for commer-
cial bankers to participate in venture capital financing varies with
the amount of entrepreneurial activity in the locality of the bank.
The commercial bank itself can loan funds for working capital. Many
banks have formal SBIC subsidiary to enable them to loan long-term

debt and to purchase equity in small businesses. Because these

24Baty, 1964.

25E. P. Deutermann, ''Seeding Science-Based Industry", Business

Review, Federal Reserve Bank of Philadelphia, May 1966.

s

26 . - . ) . .
Shapiro, Hoffman, Draheim, and Howell, The Role of the Financial
Community in the Formation, Growth, and Effectiveness of Technical

Companjcs (Austin, Texas: Multi-Disciplinarv Research, May, 1969),

Prepared for the Ozarks Regional Cemmission, Contract No. ORC TA
68-4 (NEG).
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bankers are active in the financial community, they can aid the new
enterprise in several ways. For example, bankers can find more
investors and suggest improved methods of financial control of the
new business.27 Commercial bankers usually do not supply start-up
financing, but they can be an important communication link to other
investors. The Panel on Venture Capital stated that banks were often
the first point of contact for entrepreneurs seeking new financing
and the banks could become '"an important catalyst in the venture
capital network."2

Industrial Corporations: Large manufacturing companies are a
more recent entry in venture capital investing. Aguren found that
large corporations financed independent companies primarily with the
expectation of eventually acquiring new, expanding technology and
talented technical people.29 Aguren's list of companies investing
venture capital is small but it includes the large technical com-
panies in the U.S. such as Union Carbide, DuPont, Western Union,

American Metal Climax, Singer, and Standard 0il (Ohio).

The investment approach of these companies is significantly

27Shapiro, 1969.

8
2 U.S. Department of Commerce Panel on Venture Capital, 1970, p. 13.

Wayne Aguren, Large Mon-financial Corporations as Venture Capital

Sources (Cambridge: Unpublished S.M. Thesis, M.IL.T., Sloan School

of Management, June, 1965), p. 41l.
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different from the sources described above.30 The primary emphasis
in the investment decision is placed on the product and the market,
rather rhan management. Start-up financing is avoided. The large
company usually seeks a control position in the new enterprise
through the purchase of common stock. The advantage of dealing with
such an investor is primarily the non-financial resources he can
bring to the new company. The large company may supply technology,
production or development facilities or distribution channels. The
major disadvantages are the corporation’s eventual goal of acquiring
the new company and a bureaucratic response to the problems inherent
in a new compiny. However these large corporations can and usually
do go much further than other sources in their backing of the com-
pany, the probability of a complete failure of the entrepreneur is
small. Entrepreneurs seeking to control their own companies would
avoid industrial corporations as sources of capital. Large industri-
al corporations are a small, but growing source of venture capital.
Public Stock Issues: Most new growing companies sell stock to

the public. Some companies go public early in their development
because they need more capital and do not know of private sources of
capital or are refused by these sources. Other companies wait until
they mature and are large, successful companies. Often fhe offerings
of these companies include some stock held by venture capitalists

who supplied Stage I and Stage II financing.

Opguren, 1965, pp. 39-64.



et ek b

itz s

28

In a study of sixteen technical companies that had primary
public stock issues in the period 1964-1967, McLaughlin found that
for the smaller companies, the public equity market was very costly,
but that for all companies there were intangible benefits from going
public.31 Intangible benefits included increased customer awareness
and receptivity to the company salesmen, increased employee morale,
and a market price for valuing the stock and options held by officers
of the ncw company. At the time of public offering, the sample of
companies had an average annual sales volume of $300,000. The small
companies had difficulty finding an underwriter. Those who did find
one had to pay fees up to 30% of the value of the underwriting, and
had to sell warrants to the underwriter as well. The cost to the
company of underwriting was negatively correlated with the size of
the issue and of the compaﬁy. For the companies who went public
without being underwritten, no market developed for the stock, and
in several cases, they were unable to raise the amount of capital
needed. Few entrepreneurs felt that going public had a significant
effect on their managerial style.

Ounjian32 studied a random sample of the Regulation A filings

3

1C. W. McLaughlin, An Analysis of the First Public Stock Issues of
New Technical Enterprises (Cambridge: Unpublished S.M. Thesis,
M.I.T., Sloan School of Management, May, 1968).

32 . . . . .
Daniel Ounjian, Long—term Public Financing of Small Cerporations-—--
The Reg A Market, Research Report to the Federal Reserve Bank of

Boston, No. 38, 1966.
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with the SEC for 1959.33 "The typical issuer is less than 3 yezrs

old, has assets of about $160,000, a net worth of $80,000, carrying
as much debt as possible, and has a brief history of erratic opera-
tion." "Forty percent of the sampled firms were unsuccessful in
their attempts to raise capital."34' Ounjian concluded that several
imperfections existed in the Reg A capital market. The costs of
flotation were high--fifteen to twenty percent. The communication
network between entrepreneurs and underwriters reacted with lags and
varying degrees of enthusiasm. ''Contrary to the accepted view of the
adaptability of the capital markets to the changing needs of business,
the market's response to the long term financial needs of small cor-
porations has been characterized by sluggishness and haphazard-
ness."35

Both studies indicate that under most circumstances the public
is an inexpensive source of capital only for the large, successful
company and that during the initial stages of company growth, other
sources of venture capital supply financing more quickly at less

cost.

3Regulation A of the Securities and Exchange Commission Act of 1933
exempts certain public stock offerings from the registration require-
ments. At the time of Ounjian's research these offerings were limited
to less than $300,000 in any one year and did not require registration,
but a letter of notification had to be filed with the SEC.

34Ounjian, 1966, pp. 142, 146.

Pounjian, 1966, p. i51.
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Organized venture capital groups: This category inciudes the

venture capital groups of several wealthy families, ARD, and the

larger SBICs. Each group has a specialized full time staff who
analyze investment prcposals, negotiate deals, and watch over their
commitments. The investment decisions of these groups are based on

36 .
intensive study of management, product and market. The investments

4
]
|

usually range between $300,000 and $500,000 and consist of a debt and

equity package.37 The debt requires periodic interest payments which

n
Laiabe s gl T et 1

are used to meet the operating cost of the venture capital group.
Danilov found several advantages of being financed by these
j venture capital organizations.38 Their prestige opens doors for the
portfolic companies. The assets are large enough to enable the
entrepreneur to get additional capital later, if he needs it. The
wealthy family groups and ARD will wait five to ten years to realize
an investment. The disadvantages are derived mostly from the opera-
z ting policies of the venture capital group. These groups invest in
| a small percentage of the proposals they review and might spend
several months evaluating a propocsal before committing funds. They
require well-documented plans and proposals and might demand repre-

E sentation on the board of directors, and in some instances, partici-

363aty, 1965, pp. 65-67.

7...
Victor J. Danilov, "Sources of Venture Capital', Industrial
Research, October, 1966, pp. 65-74.

38Danilov, 1966.
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pation in the management of the new company.

The smaller SBICs, those with less than one million dollars in
capital, have not been active venture capitalists. Their small
capitalization makes it difficult for them to employ good management
and prevents them from diversifying by investing in many new enter-
prises. Hayes and Woods observed that operating costs cof these SBICs
were "an inappropriate vehicle for dispensing venturz capital."39
Rotch has observed that the "average SBIC has less than one million
dollars in capital and was formed to borrow money inexpensively from
the government rather than to invest aggressively in venture capital
opportunities.40 Their small capitalization should make these SBICs
risk averse since they are limited to a small number of investments.
The smaller SBICs have invested primarily in real estate and retail
businesses.

The venture capital groups have supplied some initial financing,
but the majority of their investments are second or third round
financings.al Because these organizations spend time and money in-

vestigating proposals, it is more expensive per dollar of capital

39Hayes, S.L. and D.M. Woods, "Are SBICs Doing Their Job", Harvard
Business Review, March-April, 1963, p. 6.

OWilliam Rotch, "The Pattern of Success in Venture Capital
Financing', Financial Analysts Journal, September-October, 1968,
pp. 141-147.

4lgty, 1965, p. 33.
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invested for them to invest in start—ups.42 Furtliermore their in-
vestment policies are more difficult to apply to a newly formed com-—
pany, where less information is available.

The venture capitalists studied in this thesis were a sample of
the publicly held investment companies in this category. These for-
mal groups supply a small proportion of the venture capital financ-
ing.[‘3 However the complete record of their experience is publicly

aveilable and provides a picture of venture capital investing un-

biased by personal recollection or missing information.

1.5. Research Methodology

Initially a study of the decision-making process used by ven-
ture capitalists and the relationship between the venture capital-
ists and the entrepreneurs was attempted using questionnaires and
interviews. This approach failed not because venture capitalists
were uncooperative, but because written records often did not exist
and memory was biased and incomplete. The research was recast to
examine the operation of publicly-held venture capital investment
companies, where information was available.

The primary source of data was the annual reports of thirteen

small business investment companies (SBICs) and of the American

42
U.S. Department of Commerce Panel on Venture Capital, 1970, p. 1l.

“3Baty, 1965.
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Research and Development Corporation (ARD). Moody's Bank and

Finance Manuals (1945-1970) list all publicly held investment com-

panies that reported their activities to the SEC during that period.

3 From that list, an initial sample of all venture capital investment
: companies that had at least 50% of their assets invested in manu-

;

i facturing and/or technical companies was selected. That initial

sampling produced 33 investment companies that could supply data for
this study. ARD and the Mid-West Technical Development Corporation
were the only companies of the 33 that were not associated with an
SBIC.

; 0f the 33 investment companies, two merged with other investment
companies in the sample. Their investments are included in the port-
folios of the surviving companies. Eleven companies were not active
investors and stopped operating in less than four years. The annual
reports of six others did not include enough description of the com-
”; panies they financed nor enough information on the timing and/or
amounits of financing. These seventeen companies are not in the final
sample. The initial and the final sample are listed in Appendix I.

; All publicly held venture capital companies, with the exception
of ARD were formed after the Small Business Investment Act of 1958.
Since ARD was founded in 1946, many of its investments were not made

during the same time period or under the same economic conditions as

those of the SBICs. If data were available from other firms for the
1946-1958 period, then conclusions could be made about venture capi-

tal investing per se in that time period and about the investment
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policies of ARD. However these two effects are confounded in the
data that is available. Therefore only the ARD investments made
from 1959-1970 are included in the sample of venture capital invest-
ments.

These fourteen companies are not subject to the criticisms
directed toward the small SBICs in the last section. The initial
capitalizaticns were large, ranging from $1.14 million to $18.5
million. These investment companies hired professional venture
capital management and actively sought to invest in small compa-
nies.

The data on Stage I financing came from ARD, Boston Capital
Corporation, and Greater Washington Investors Inc. An initial exami-
nation of the data showed that all three of these companies had a
higher propgnsity to finance technically based companies than the
other companies in the sample. Unfortunately none of the other
eleven companies consistently described their new investments with
sufficient detail to permit classification of those investments as
Stage I, II, or III financing. Of the 138 investments the three com-
panies made in the period 1960-1970 that have been realized or have
market value, twenty-seven investments (18%) supplied seed capital
to a new technically-based cowpany. Operationally it was not possi-
ble to separate Stage IL and Stage III investments for any of the

fourteen investment companies. Technical investments made by ARD,

aaDanilov, 1965.
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Boston Capital Corporation, or Greater Washington Investors, Inc.
that were not Stage I investments were designated Stage II invest-

ments, whether or not those investments were actually Stage II or

wm

tage III investments. Most of the investments were made close to
the date of incorporation and before the company had sales.

The fourteen companies have 354 investments that have been
realized or have market value. The investments range from high ctech-
noclogy to low technology; some investments were in businesses that
sell to one customer (the government), some to many industrial
customers, and others to mass consumer markets. Within the sample
are some outstanding venture capital successes, e.g. Mohawk Data
Sciences, Potter Instruments, CEIR--and many failures. The size of
investment ranges from $10,000 to $1,250,000; holding times range
from less than one year to eleven years. The stated investment
policies of these companies compare to those of the private venture
capital companies. Both seek large capital gains by investing with
initial or subsequent financing of new companies, especially techni-
cal companies. The investment companies and the companies in which
they invest do represent the range of venture éapital oppertunities
in the last decade at least, and the operation of a typical venture
capital company.

Several statistics are used to analyze and summarize the raw

45 . . . .
data. The quantity of data is large, so variables are summarized

45These statistics are described in Herbert M. Blalock, Social

Statistics (New York: McGraw-Hill, 1960).



by reporting their means, medians and standard deviations. Distri-
butions are shown for the more important variables.

Distributions are compared using the median test to measure the
propbability that two sample distributions have the same central ten-
dency. TFor categorized, nominal data, the chi-squared test was used
to determine whether the data could have been generated randomly.
Statistical significance of a test is indicated in the text in
parentheses.

Correlations are measured to determine the degree of association
between certain variables. These correlations and their two-tailed
significance levels are reported in the text in parentheses. For
example (.91, .05) indicates that the correlation between two vari-
ables is .91 and the statistical significance of that correlation is
.05. The significance of that correlation is determined by an F-test.

Rank order correlation is measured by Spearman's ro-

46A statistical significance level is the probability that the ob-
served data could have been generated according the the null hypo-
thesis. For example the distributions of returns for two categories
of investments are compared. The rull hypothesis is that the under-
lying distribution was the same for both categories. Statistical
significance indicates nothing regarding the practical significance
of the finding. .

7. . s 1
ia testing whether one sample is different from another, two-tailed
indicates that direction was not predicted in advance.
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CHAPTER TWO

THE FINANCIAL CHARACTERISTICS OF VENTURE CAPITAL INVESTMENTS

"When you cannot measure it, when you cannot express it in
numbers, your knowledge is of a meager and unsatisfactory kind."

Lord Kelvin

2.1. Initial Investments

Briskman, Baty, and others have described the product, the
market, and the management of companies financed by venture capi-
tal.l Very little information is available describing the actual
venture capital investments. How much was invested? How long was
each investment held? How much equity was sold? What character-
istics are useful in examining investmengs?

After investigating a proposal and negotiating the terms, the
venture capitalist invests an initial amount of money. The strate-
gies used by prominent venture capitalists to investigate financing
proposals have been reported elsewhere.2 This section examines the

result of those investigations, the amount of money invested and the

See Eugene Briskman, Venture Capital: The Decision to Finance

Technically-Based Enterprises (Cambridge: Unpublished S.M. Thesis,
M.I.T., Sloan School of Management, June, 1966), Baty, 1970, and
"New Business: The Art of Joining Innovative Technology, Management,

and Capital", Proceedings, Boston College School of Management,
May 22, 23, 1969.

See Briskman, 1966, and "New Business', 1969.
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equity purchased.

The venture capital cowmpany must continually balance two oppo-
sing considerations when it sets its policy on the size of its in-
vestments. The smaller the size of each investment, the greater the
number of investments in the portfolio and the greater the diversifi-
cation of the portfolio. Each investment has a management cost
associated with evaluating the proposal and with monitoring the
growth of the company. The operating costs of the venture capital
company increase as the number of investments in the portfolio in-
creases. These management costs can be appreciable. An investment
officer of a large life insurance company recently commented:

"...we don't have a lot of time for a few little venture capital in-
vestments. I mean, recently we spent two man-months on a single
venture capital deal. I just can't afford that sort of thing."

Danilov found in his sample that both private and public venture
capital companies rarely invested less than $100,000 or more than
$1,000,000 and that they preferred to invest in the range $200,000

4 , .
to $300,000. The venture capitalist studied by Briskman preferred

5

to invest in the range $250,000 to $1,000,000. The investment:

policies of venture capitalists are flexible. If a company presents

Jelles, 1970, p. 4.
4 .
Danilov, 1966.

5Briskman, 1966.
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an attractive proposal, the size of the initial investment would not
prevent the venture capitalist from }inancing it. If the amount
needed is too large, the venture capitalist can form a syndicate of
several venture capit:al investors. Until recently it was not custom—
ary to charge a fee for the investigation and negotiation of a finan-
cing proposal presented to a Syndicate.6

The distributions of size of initial investment for all invest-
ments and for the Stage I investments in the sample are shown in
Figure 2-1. Both distributions have a large dispersion and are
skewved positively. The largest investment in the sample was 400 times
greater than the smallest. Stage I investments were smaller in ini-
tial size than either Stage II investments (.05) or all technical in-
vestments (.01). Stage I investments are supposedly more risky and
more difficult to evaluate so it is not surprising that small amounté
were invested in them. Furthermore start-ups cannot utilize large
amounts of capital until their operations stabilize and are ce-
ordinated. Table 2-1 presents statistics summarizing the distribu-
tion of several subdivisions of the sample.

Thirty percent of the investments were made to non-technical
companies. If the venture capitalists had different investment poli-
cies for technical and non-technical companieé, those differences are
not reflected in the size of initial investments. The difference in

size between technical and non-technical investments was smnall and

6
T.J. Davis, "The New Environment for Venture Capital"

spective, Summer, 1970.

WEMA Per-

3
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insignificant (.30).
Even though debt is frequently used by many venture capitalists,

its use is a controversial issue in venture capital financing.

TABLE 2-1
Size of Initial Investments

(000s omitted)

Standard %» of Total
Median Mean Deviation Sample*

All investments $245 $334 $311 100%
Technical 250 334 315 70
Non-technical 225 333 248 30
Stage I 190 250 250 -
Stage II 250 292 202 -
Debt 300 378 325 52
Mixed ) 254 341 284 24
Stock 125 228 274 24

*

N = 354

Debt as a financial instrument has two possible advantages over
common stock for the investor. It pays interest and it can be repaid

by the company. Interest can support the expenses of managing ven-

ture capital. The senior position of debt plus the contracted obli-
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gation to repay could increase the probability that the venture capi-
talist would be able to realize his investment. If these advantages
exist for the venture capitalist, they are disadvantages for the new
company.

At least one successful venture capital investor has recommended
that debt not be used because of the financial strain on the economy
issuing the debt.7 Growing companies need capital. Debt obliges
the company to reduce capital at a time it might be needed most. The
venture capitalist can forego interest and repayment, if he chooses.
The choice is his, not the company's. The statistics in Table 2-1
indicate that debt is the most frequent form of investment and that
these investments are larger than mixed (.05) or stock (.0l) invest-
ments. The number of non~technical investments with debt was not
significantly different from the number of technical investments with
debt (.41).

All investments in the sample represent a claim on the equity
of the financed companies. Either debt is convertible, or it is pur-
chased with common stock or warrants. In both cases, the opportunity
for capital gains is derived from the potential increase in the value
of the equity of the new company. Valuation of a new company is a
subjective process. The amount of equity obtained through an invest-
ment in a new company will vary with the size and nature of the in-

vestment, the record and expectation of the company, and the bargain-

7Davis, 1970.
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ing zbilities of the entrepreneur and the investors. Venture capi-
talists generally have the advantage of previous experience in nego-
tiztions for financing. If so, the information presented here will
give the entrepreneur useful background.

The percentage of equity purchased by a vernture capitalist has
a direct relationship on how much money is returned when the common
stock of the company is sold. It aiso determines the degree of legal
and financial control of the investor in the company he has financed.
Some venture capitalists believe that legal and financial control in-
crease the protection of their investments if the entrepreneur has
little business ability or if the new venture is failing.8 Some new
technically-based companies operate in a highly speicalized tech-
nology known best by the entrepreneur. In these situations legal and
financial control by investors may be damaging. Correlation of high-
er equity and higher return is examined in section 3.4.

Table 2-2 lists statistics on the percent of equity to which
venture capitalists had claim at the time of their initial investment.
The average amount of equity represented by the initial investment
was 19%. Equity purchased from technical companies was smaller than
the amount purchased from non-technical cdmpanies (.01). Since there
was no significant difference in the amounts invested initially, the
nor-technical companies had to give up more equity per dollar in-

vested than did the technically-based companies.

8Danilov, 1966,
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TABLE 2-2

Claim on Equity from Initial Investments

Standard
Median Mean Deviation
All investments 137% 19.07% 19.1%
Technical 12 18.5 19.3
Non-technical 17 19.9 18.7
Stage L 39 31 26.0
Stage II i9 22 21.6
Debt 15 13 13.0
Mixed 46 21 28.G
Steck 11 64 17.0

2.92. Subsequent Investments

Most companies require additional capital to continue growing,
and in some cases to survive. If venture capitalists can supply
additional funds, the entrepreneur can save time and expense by not
having to search for other sources of capital. For the venture capi-
talist, the decision to supply additional funds tc a new company can
be difficult.

Venture capitalists invested additional capital in thirty-one

percent (111) of the investments in the sample. Twenty-one percent



V.

Stage I investments had a higher claim on equity than did Stage
II investments (.01).

Since the initial investment was smaller for

Stage I investments, more equity was sold for each dollar invested.

However when the new company recieved Stage II financing, that equity

might have been reduced if another venture capitalist invested in the
company.

The percent of equity of the initial investment is negatively

correlated with both the size of the initial investment (~.17,

.05)
and with the size of the *total investment (-.29,

.05). This rela-
tionship is not surprising since debt investments are larger and

Table 2-1 shows that debt investments have smaller claims on equity

than mixed (.001) or stock (.0l) investments.

The negative correla-
tions between size of investment and initial claim on equity imply.

that the nature of the company receiving the financing changes with
the size of the investment.

il Bt st

If a larger investment represented sim-
ply a larger participation in the same tvpe of company, the correla-
tion would have been positive.

The fact that debt investments have

a smaller claim implies that one form of control was substituted for
another.

The covenants of the loan agreement replaced the control
by ownership.
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(68) received additional financing only once. Thirteer percent (43
received additional financing at least twice. Eighty—-two percent
(290) had moiuiey invested only in the first two years.

The statistics for investments that did and did not receive
subsequent financings are presented in Table 2-3. Investments that
did receive subsequent financing were smalier initially than invest-
ments that did not (.05). For some investments the subsequent
financing was part of the initial financing agreement. These agree;
ments, contingent on company performance, might explain the smaller
initial size of some investments. The size of the subsequent in-
vestment was not significantly correlated with the size of the

initial investment (.17, .38).

TABLE 2-3
Size of Initial Investments That Did Receive
and Did Not Receive Subsequent Financing

(000s omitted)

Standard 7% of Total

Median Mean Deviation Sample*
Did nct receive
subsequent
tinancing $250 $346 $311 697%
Did receive
subsequent
financing 200 308 311 31

*
N = 354
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Table 2~4 lists statistics on the total size of investments in
the sample. The total size of a. investment is the sum of the ini-
tial and all subsequent investments in a specific new company. The
mean subsequent investment is the difference between che mean total
investment (see Table 2-4) and the mean initial investment (see
Table 2-1). For example, the mean subsequent investment for all
venture capital investments is $450,000 minus $334,000, or $116,000.

Most of the prcducts and services of the non-technical companies
were sold in large consumer markets, whereas most technical companies
sold to the government or to a few large industrial manufacturers.
In some non-technical markets there are several econoﬁies of scale.
Promotion and distribution are less expensive for larger ccmpanies.
A non-technically based company may need greater amounts of venture
capital. More technical companies received subsequent financing
(.001). However the mean size of the subsequent financing was
slightly higher for non-techunical companies than for technical com-
panies (.06) and the size of total investments for the non-iechnical
companies was slightly higher (.01).

The Stage I investments differ greatly from the other invest-
wents in the sample. More Stage I iInvestments had subsequent
financing and the mean size of subsequent financing was larger.
Sixty-seven percent of the start-up companies received subsequent
financing. The mean size of the additional financing was $267,CC0,
an amount slightly larger than the mean size of the initial invest-

ments in technically-based Stage II companies. The subsequent
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FIGURE 2-2
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investments for start-ups are larger than for Stage II investments
(.03) and for technical investments in general (.01). The distribu-
tions of size of the total investment for Stage I investments and

for all venture capital investments are shown in Figure 2-2.

TABLE 2-4
Size of Total Investments
(000s omitted)
% Receiving

Standard Subsequent
Median Mean Deviation Financing

All investments $315 $450 $450 31%
Technical 341 442 bLab 33
Non-technical 300 468 460 28
Stage I 440 567 606 67
Stage II 320 387 319 41
Debt 360 490 476 29
Mixed 352 472 459 30
Stock 238 336 350 26

Did receive

subsequent

financing 250 346 311 -
Did not receive

subsequent

financing 500 678 600 -

N = 354
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More debt and mixed investments received additional financing
{.01) and the amounts were larger (.06). However the magnitudes of
the differences are small. The relationship between additional

financing and investment is examined in the next chapter.

2.3. Holding Time

The duration in years that an investment was held by the venture
capitalist is defined as holding time. vFor realized investments, it
is the time during which the investment was in the venture capital
portfolio. For investments still in the portfolio, the holding time
is the number of yvears since the initial investment was made. For
companies that were acquired by larger companies listed on the stock
exchanges, the holding time is the number of years from the initial
investment to the year of acquisition. In many cases the venture
capitalists held stock in the acquiring company after the date of
acquisition. In some acquisitions the venture capitalists received
restricted stock which could not be sold immediately. Therefore the
holding time shown for acquired investments is a lower bound estimate
for the time at which investments could be realized. Usually these
restrictions were removed within two years after the acquisition,
but it was impossible to determine the exact year for each acquired
investment.

Venture capital investments are difficult to sell. Public

offerings, negotiations of mergers, and repavment of debt require
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time and expense. Since no secondary market for venture capital in-
vestments exists, the investor might be unable to realize his invest-
ment until the new company had grown to Stage III where it can be
acquired or financed by other sources. If the new company fails and
is liquidated, part of the investment might be recovered.

Even if the investment is successful, the ventures capitalist
faces a ditficult decision. Should he include his stock in the first
public offering? Probably not, the underwriters and the public would
interpret the sale of stock by a major investor of the new company as
an unfavorable indication of growth potential. Should he sell his
investment privately? Private placements require a price discount.
Word of the sale can still reach the market and lower the price.
Should he continue to hold his investment? Probably not, the period
of accelerated growth is over. Prospects for the company are not
different from those of other companies whose stock is publicly
traded.

All those factors must be considered in the decision to realize
an investment. The results of these decisions are shown in Table
2-5, which presents the statistics for the holding times of the in-
vestments in the sample. The investments in the portfclios as of
1970 were divided into those with and without market value. Invest-
ments without market value‘ had an average holding time of 2.31 years,
a median of 2 years, and a standard deviation of 2,31 years. It is
probable that many of the companies without market value are young,

at Stage I or Stage II. The investments in these companies cculd
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not have been held as long as investments in older companies. Data
from the investments without market value are not included in this
research, since it is not possible to determine if additional financ-
ing was completed or to measure a rate of return on these investments.
Investments with a market value had a longer holding time than
realized investments (.01). Acquired investments had the longest
holding times. If all the investments with market value were real-
ized in 1970, those investments would have a median holding time of
five years and a mean of 5.35 years. The investments realized before
1970 included investments with and without market value. Investments
in companies whose stock is publicly traded are held longer than in-
vestments in other companies., These investments did not have a sig-
nificantly higher proportion of subsequent investments (.39), nor
debt investments (.27), nor did they have highér initial amounts
{.31). The success of these investments is examined in Chapter
Three. The distribution of hclding times for realized investments

is shown in Figure 2-3.

Stage I investments were held longer than stock investments
(.01). The larger investments in the entire sample had longer hold-
ing times (.487, .00l). If the venture capitalists expected that
investments would be held for a long time, and assuming that risk
is partly determined by how soon an investment will be realized, debt
might have been used to reduce that risk. Alternatively the fact
that these companics had large debts to venture capitalists on their

balance sheet might have hindered their growth and lengthened the
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Non—-technical

Debt
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TABLE 2-5

Holdirng Times

Median

4 years

W

w

£~

Mean

.18

o~

4.05

4.47

5.18

4.02

4.40
4.53

3.34

5.10

3.75

4.35
4.56

4.07

years

Standard

Deviation

2.45 years
2.48

2.35

2.81

2.31

2.41
2.47

2.39

2.34

2.74
2.67

2.24
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time at which the investment could be realized. Non-technical in-
vestments not only were larger in total size, but they were held
longer (.01). Non-technical companies might take longer to become
prcfitable and to attract other sources of capital because of the
time necessary to develop a customer base and to achieve economies
of scale. The glamor of technically-bésed companies during the
1960s undoubtedly made it easier to realize technical investments by

public stock offering.
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CHAPTER THREE

RETURNS FROM VENTURE CAPITAL INVESTMENTS

"For example is no proof."

Proverb

3.1. The Range of Venture Capital Outcomes

American Research and Development Corporation invested $70,000
in 1957 in a new company that proposed to manufacture digital circuit
assemblies. Over the next four years, ARD invested an additional
$410,000. Within twelve years the company had repaid $397,000, ARD
had sold some of its investment to the public for $26.4 million in
cash, and ARD continued to own common stock that had a market value
of $463.4 million. The cash and market value were 102,000% greater
than the total amount ARD invested in the company.

Boston Capital Corporation invested $673,000 in 1964 in a com-
pany that manufactured analog computers. In the next three years,
Boston Capital Corporation invested an additional $1.3 million in the
company. The total investment was written off in 1967 after Boston
Capital Corporation received $47,900 in cash from the company, i.e.

a loss of 97.6Z in three years on a $1.9 million investment.

These two investments might represent the extremes of venture
capital investing, but they are not typical of the investments of the
fourteen companies in the sample, including ARL and Boston Capital

Corpeoraticn. Venture capitalists have reported their successes and
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Briskman2 attempted to measure risk preferences of venture capital-
ists using utility functions. Both researchers had great difficulty
using utility functions to express the risk preferences of the ven-
ture capitalist. Baty also found that most investors did not (could
not?) specify a cost of capital or a cut-off rate for their invest-
ments. The typical response Baty received to an inquiry on risk and

return was:

"Risk? Well, I just ask myself, 'What will be the sales of this
outfit x years from now? and How much would a company with this
much sales be worth?' and 'How much wculd my share of it be
worth' That's how I look at it."

A venture capitalist on the staff of Greater Washington In-

vestors, Inc., stated his investment policy in terms of an expected

compounded rate of return:

We are looking for a compound rate of return on investment,
somevhere between 25 and 30 per cent. We don't care how we
arrive at that but we want to have a reasonable opportunity
of achieving that sort of performance.

We take a three-year period and we say: What is most likely
tc happen in these three years?

We value equity for the purpose of this sort of analysis at
fifteen times prospective earnings. You might say that is a
low figure, but we have been around long enough to see fads
in the marking up and down. It allows for a little glamor,
but not a wild situation; you just work backwards from that.

What is going to happen to the company? We will value
our equity, and if there are debt securities involved, we will
subtract the interest in figuring compound returns and see how

2
“Briskman, 1966.

3Baty, 1965, p. 59.
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one or two of their failures, but few have reported any measure of
average return. This chapter fills in the middle ground between that
outstanding success and that dismal failure. Venture capital invest-—
ments were described in Chapter Two in terms of how much money was
invested, in what form, for how long. This chapter examines the
outcomes of these investments. How much money was returned to the
irsestors? How was the return related to other characteristic of

the investment?

3.2. Measures of Risk and Return for Venture Capital Investments

Financial theory suggests several measures and ranking proce-
dures for selecting investments. In situations where investors
operate under budget constraints or can accurately estimate the risks
of propesed investments, several programming models have been formu-
lated to assist the financial manager in choosing an optimal set of
investments. These theories, measures, and models require explicit,
accurate forecasts of the probability distribution of future cash
flows, a utility function to transform risk and return into a single
dimension, and in some cases, a risk-adjusted cost of capital.

Venture capital investments are made under conditions of great
uncertainty. This uncertainty is sufficiently high tc render sophis~

. . . . 1
ticated financial techniques useless. Baty and

lgacy, 1965, p. 63.
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Briskman attempted to measure risk preferences of venture capital-
ists using utility functions. Both researchers had great difficulty
using utility functions to express the risk preferences of the ven-
ture capitalist. Baty also found that most investors did not (could
not?) specify a cost of capital or a cut-off rate for theiv invest-
ments. The typical response Baty received to an inquiry on risk and
return was:

"Risk? Well, I just ask myself, 'What will be the sales of this

outfit x years from now? and How much would a company with this

much sales be worth?' and 'How much would my share of it be

worth' Thot's how I look at it."3

A venture capitalist on the staff cof Greater Washington In-
vestors, Inc., stated his investment policy in terms of an expected
compounded rate of return:

We are looking for a compound rate of return on investment,

somewhere between 25 and 30 per cent. We don't care how we

arrive at that but we want to have a reasonable opportunity

of achieving that sort of performance.

We take a three-year period and we say: What is most likely
to happen in these three years?

We value equity for the purpose of this sort of analysis at
fifteen times prcspective earnings. You might say that is a
low figure, but we have been around long enough to see fads
in the marking up and down. It allows for a little glamor,
but nct a wild situation; you just work backwards from that.

What is going to happen to the company? We will value
our equity, and if there are debt securities involved, we will
subtract the interest in figuring compound returns and see how

2Briskman, 1966.

Baty, 1965, p. 59.
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the eguity deal has to bte priced today. It is as simple as
that.

Compounded rate of return has been used to describe the performance of
J. H. Whitney and Company:

Moreover, five-sixths of the increase in capital came from only
five ventures. And Whitney had to sink $2 million or more in
each of these five ventures! Actually even this record of
appreciation wouldn't have been realized had it not been for one
prematurely early success of one firm.

The picture looks even more gloomy when you look at the record

on investments under $500,000...Poor J. H. shelled ocut less than
$500,000 exactly thirty-eight times. In fifteen cases, Whitney
lost his shirt. 1In six cases, he came out even--not counting all
the expenses. 1In four cases he made something but the return was
hardly worth the effort. Only thirteen of the thirty-eight firms
brought in a decent return. For the entirc group cf thirty-
eight, the average annual return was less than 2%. For the thir-
teen successful investments, the annual rate was 9-10%.°

(Compound rate of return is synonomous with internal rate of return.)
Rotch used two measures of return in his study of ARD.6 Com—

pound rate of return was used to measure the performance of the total

portfolio. For the period 1946-1966, the ARD stockholders had a 147

compound rate of return on their investment. Performance of indivi-

dual investments was measured by the ratio of total realized gain to
g peak commitment and ranged from 0.0 to 29.4. Peak commitment was

defined as the maximum amount invested at sny time during the life of

4"New Business™, 1970, p. 89.

5Quoted in Baty, 1965, p. 33.

6William Rotch, "The Pattern of Success in Venture Capital Financing",
] Financial Analysts Journal, September-October, 1968, pp. 141-147.
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the investment.

.The ratio of money returned to money invested is a simple mea-
sure of return, useful for describing the totsl result of a venture
capital investment. Many venture capitalists use this same measure,
plus a time horizon, to express their expected return. For example,
an investment might be expected to return three times the amount in-
vested within five years. If money were invested only in the first
year and returned only in the fifth year, the investment would have
a compounded return of 24.6%. If investments have cash flows in the
years between the first year and the last year of the investment,
then the ccmpound rate of return is a better measure of performance.
If, in the example above, the money were invested equally in the
first and second years and returned equally in the fourth and fifth
years, then the investment would have had a compounded return of
31.5%.

Both the compound rate of return and the total rate of return
are used here to describe venture capital investments. The total re-
turn is the ratio of money returned to money invested. The returns
in this chapter measure only capital gains and losses. Interest,
dividends, and fees were not included since these data were unavail-
able. The magnitude of interest, dividends, and fees is estimated
in the next chapter.

Risk is an ex ante concept, as such it cannot be measured ex
post. Even so, some measure of dispersion would be useful to indicate

whether investments with certain characteristics, e.g. Stage I invest-
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FIGURE 3-1

Distribution of Total Rates of Return
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ments, have had a wider range of outcomes than other investments.
Dispersion is measured here by the coefficient of variation, defined
as the ratio of the standard deviation to the mean. These distribu~
tions are skewed positively, i.e. more events occurred with values
less than the mean than with values greater than the meaﬁ. These
extremely large, but infrequent wvalues, caused the mean to be greater

than the median and the standard deviation to be greater.

3.3. Distribution of Returns

The distributions of the total rates of return for all invest—
ments in the sample and for the Stage I investments are shown in
Figure 3-1. A priori the risky nature of start-up ccmpanies would be
expected to produce a distribution that had a large number of losses.
However seventy-eight percent of the Stage I investments returned
more money than was invested, whereas only sixty-seven percent of
all investments did so.

Both distributions are skewed, indicating that the probability
of a return greater than the mean is low. Twenty-seven percent of
all tkhe investments had returns greater than the mean while thirty-
three percent of Stage I investments had greater returns.

The most successful investment in the entire sample was a Stage
I investment that returned 3211% of the $440,000 invested. The
lowest total return for the Stage I investments was on an investment

that returned 24% of $625,300 invested. Only one Stage I investment
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returned less than 207 of the money invested, whereas nine percent
of all investments in the sample returned less than 20%. What can
be said of the large number of investments in between?

The 352 investments in the sample represent a total of $158
million invested and $370 million returned. The average ﬁotal re-
turn on an investment was 2.39; the median was 1.12. Since the dis-
tribution was skewed positively, a few extreme events produced an
average much higher than the median. To illustrate the sensitivity
of the average total return to these infrequent events, the invest-
ments in the top five percent (18 investments) of the total return
distribution were examined. .

Thece eighteen investments represented $6.5 million invested
and $96.4 million returned. Of the eighteen investments, 73% (13)
were technical and 337 (6) were Stage I. No investment company had
a disproportionate number of investments within the eighteen. Their
average return was 13.2; their median return was 11.8. Without these
eighteen investments, the average total return for the entire sample
was 1.73; the median was 1.09. The shift in the median was small,
but the shift in the average was very large. Without that five per-
cent of the investments, the average capital gain decreases about
fifty percent, frem 13C% te 73%.

The total performance of the sample is also very sensitive to
these infrequent events. For the entire sample the ratic of total
dollars returned to total dollars invested was 2.33. Without the

eighteen, the ratio drops to 1.82.
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Technical

Non-technical

Stage I

Stage IIL

Debt

Mixed

Steck

Did receive
subsequent
financing
Did not receive
subsequent
financing
Market value
Acquired

Realized

TABLE 3-1

Total Rates of Return

Median

1.125

1.64

1.20

1.00

.09

[

1.935

Mean

2.39
2.46

2,23

4.16

2.14

1.87
2.57

3.00

2.26

2.67

3.07
2.16

1.91

Coefficient of
Variation

1.62
1.54

1.72

1.58

1.20

1.60
1.31

1.48

1.57
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TABLE 3-2

Compound Rates of Return

Coefficient of
‘Median Mean " Variation

All investments .03 .25 4.56
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Technical .05 .27 4,33

Non-technical .00 .18 5.17

Stage I .14 .70 2.58

Stage II .06 .21 5.53

Debt .00 .08 8.75
Mixed .09 A 3.16
Stock .09 42 3.28
Did receive

subsequent
financing .02 .09 5.67

é Did not receive

subsequent
: financing .05 .32 4.04
; Market value .09 43 2.91
3 Acquired .15 .29 1.52
Realized .09 13 7.61
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Table 3-1 summarizes the distribution ¢f the total rate of return
measure for several subdivisions of the sample. Table 3-2 summarizes
the distribution of compound rate of return.

Technical investments were more successful than non-technical
investments using the criteria of simple and compound return (.01).
Both the means and medians were higher and the coefficients of varia-
tion lower. This does not necessarily indicate that the venture
capitalists in the sample should have invested only in technically-
based companies. Ex ante the investors might have had high expecta-
tions for their non-technical investments, i.e. the expected return
and risk were commensurate.

In Chapter Two non-technical investments were shown to be larger
and to have been held for longer time periods. These characteristics
produced unfortunate results. Not only were the returns lower, but
larger amounts of capital were invested at lowgr returns for longer
time periods.

The risk of investing in a new technical product is derived from
the investor's inability to predict both the demand for the product
and the costs of development and production. Since the number of
potential customers is small, it is easier to forecast the market.
However the new product usually represents a new and sophisticated
technology whose costs are difficult to predict. In many cases the

government has borne some of these risks bv using cost-plus
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developuent contracts.7 For non-technical products the major risk is
derived from the inability to predict demand before capital is in-
vested to premote and distribute the product. Usually the develop-
ment and production are straightforward. The market uncertainties
might explain in part the difference in success of technical and
non-technical investments.

Stage I investments were more successful than the Stage II in-
vestments or the cther technical investments in the sample. Their
means and medians were higher but the coefficients of variation were
also higher. Since Stage I investments had a smaller proportion of
losses than did other investments (.001), the larger coefficient of
variation is a result of a few extremely high returns rather than
many capital losses. Ex ante, Stage I investments may be risky, but
ex post this risk is not seen in the dispersion of returns. Stage I
investments had smaller initial investmenus, larger total investments
and longer holding times than did Stage II or all technical invest-
ments.

Lf venture capitalists were able to invest additicnal funds
only in the more successful start-up companies, then Stage I invest-
ments would represent ideal venture capital investments. By invest-
ing small amounts initially, the venture capitalist could accumulate
information to determine which were the most promising companies and

then invest accordingly. However the correlation between the amount

7Cohen, 1970.
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of subsequent investment and the compound return is weak and insigni-
ficant (.11, .29). Venture capitalists may be able to predict suc-
cesses. These data do not support such a conclusion. Nevertheless,
Stage I investments have been outstanding investments. They resulted
in large amounts of money invested with long holding times at high
returns.

Debt investments exhibit the same characteristics as non-techni-
cal investments.8 The senior position of debt investments may have
protected these investments from greater capital loss, but it did
not produce large capital gains. The rates of return for debt in-
vestments were lower than those for mixed and stock (.01). Fifty
percent of the debt investments returned less money than was invested.
Thirty-three percent returned less in the sample of mixed and stock
investments. 3ome debt investments were successful. One debt invest-
ment was a convertible debenture purchased for $350,000. After seven
years some of the investment was converted tc stock and sold for
$1,382,000 and the remainder had a market value of 53,357,000. That
investment is the exception. The typical debt investment had a large
amount of moneyv invested for a long time at a low rate of return.

Realized investments had lower median and mean returns and
higher coefficients of variation than the investments with market
value. The higher coefficient of variation and the smaller difference

betweer the median and the mean indicate that the distribution is less

8 .

The proportion of debt investments for non-technical investments was
not significantly different from the oroportion for technical invest-
ments, see page (42).
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skewed and has a higher proportion of losses. Realized investments
had shorter holding times than investments with market value,” which
might irdicate that venture capitalists realize losses early and hold
more successful investments longer. This possible relationship is
investigated further in section 3.4.

A small fraction (10%) of the investments were realized when the
company was acquired by a larger company listed on a stock exchange.
The distribution of returns for those investments is not as skewed
as the distributions for realized investments or for investments with
market value. The differences between the mean and the median and
the coefficient of variation are small. The mean returns are approXi-
mately equal to the returns for all investments but the medians are
much higher. The distribution is relatively narrow; there are few
extreme losses or gains. This atypieal distribution of returns plus
the long average holding time, 4.6 years, indicates that the companies
represented by these investments differ from the other companies
represented in the sample. Assuming that the characteristics of the
investments reflect those of the company, thesz observations indicate
that larger firms have acquired companies that were mature and moder-
ately successful.

Tavestments that did receive subsequent financing were less
successful than those without subsequent financing (.05). For both

the compound and the total rate of teturn, the investments with

9See section 2.4.



70

subsequent financing had lower means and medians and higher coeffi-
cients of variation. TFurthermore these investments were held longer
and had more capital invested.

The lack of success of investments with subsequent financing
does not imply that the venture capitalists made poor decisions to
invest these additional funds. What would have been the returns on
these investments if they had not received subsequent financing?
Nevertheless this is one example of the problems and dilemmas of in-
vesting venture capital. Thirty-one percent of investments had sub-
sequent financing. These investments were held an average 5.1 years

and had an average return of only nine percent.

3.4, Pattern of Success

The rates of return associated with qualitative factors in the
sample have been examined. Technical investments, Stage I invest-
ments, investments that did not receive subsequent financing, stock
and mixed investments were shown to have high rates of return. All
these investment categories, with the exception of Stage I invest-
ments, were shown (in Chapter Two) to have had low initial and total
amounts invested, short holding times and high claims of equity. In
this section, these quantitative factors are related to the rates of

10

return on an investment.

10 . ] . .
All correlations in this section are rank order correlations.
Multiple regression was not used because the assumption of hetero-

scedasity is not valid for the total return variable.
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Holding time was significantly correlated with total return

11

(0.49, .01) and with compound return (0.47, .01). The successful

investments were held longer. The average holding time for invest-
ments with capital losses was 3.8 years; for investments with capital
gains it was 4.6 years.

The correlation of claim on equity and average total return was
small (0.17, .01). However an initial examination of the data sug-
gested that a U-shaped relationship might exist. It appeared that
low claims on equity were associated with moderate rates of return,
those in the middle of the distribution, and that high claims on
equity were associated with the tails of the distribution.

To determine whether that relationship did exist, the sample was
divided into subsamples of capital losses and capital gains. For
the subsample with capital gains the correlation between claim on
equity and total return was 0.55 (.001); for the subsample with capi-
tal losses the correlation was -0.60 (.001). These correlations in-
dicate that both the mean and the dispersion of actual returns in-
crease as the claim on equity increases.

The correlations of total return and size of investment were
small. The correlation with the initial investment was 0.10 (.01),

the correlation with the total investment was 0.18 (.01). The reia-

llThe total rate of return is highlv correlated with the compound
rate of return (0.99, .001). Even though the compound rate is an
annualized measure of return, both measures produce essentially the
sam> ranking of investments.
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tionship between total dollar amounts invested and total dollar
amounts returned is shown in Figure 3-2. The 352 investments were
ordered in increasing size of total amount invested. The-horizontal
axis of Figure 3-2 represents the cumulative percentage of the 352
investments and of the $158 million invested in the sample. The
vertical axis represents the cumulative percentage of the $370
million returned,

If each investment, independent of size, were equally likely
to return the same amount, then the relationship between the cumula-
tive percentage of investments and of amounts returned would produce
a 45° line in Figure 3-2., The actual relaticnship is a concave line,
indicating that a large percentage of the investments produced a
small percentage of the total amount returned. For example, 807 of
the 352 investments produced only 46% of the $370 million returned.

If each amount invested were equally likely to have the same
total return, then the relationship between the cumulative percentage
of amounts invested and amounts returned would produce a straight
line in Figure 3-2. The actual relationship is approximately a
straight line indicating that small investments had approximately the
same average total return as large investments. That straight line
also indicates that to return large dollar amounts, an investment had
to have large dollar amounts invested.

A pattern of success has emerged. Stage I investments were the
most successful. Technical investments, stock investments, invest-

ments that did not receive subsequent financing had higher returns.




Investments with higher returns were held longer and had slightly

higher claims on equity.
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CHAPTER FOUR

MANAGEMENT OF THE VENTURE CAPITAL COMPANY

"All sorts of things and weather
must be taken together

to make up a year

and a sphere'

Fable, The Mountain
and the Squirrel

4.1, Portfolio Risk and Return

Each venture capital company has a portfolio of investments.
The characteristics and the success of individual investments were
examined in the previous two chapters. The characteristics and suc-
cesses of the portfolios are examined here.

Portfolio management adds another set of management issues to
the investing of venture capital. How wmuch does it cost to manage a
portfolio? How much of the portfolio should be invested in cash and
marketable securities? Are larger portfolios more successful?

Rates of return as measures of success have been published for
two venture capital companies. Rotch found that the annual compound
rate of return to the stockholders of ARD for the period 1946-1966
was 14%, compared to a return of 11.5% on the Dow Jones Index over

. 1 .
the same period. J. H. Whitney and Company, a private venture

lRotch, 1968.
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capital company, was reported to have increased its assets twelve

times in twenty years, equivalent to a 13.5%7 annual compound return.

The success of the fourteen venture capital investment compa-
nies in this sample was measured by their annual compound rate of
return and their total return. Table 4-1 presents the initial size

and the rates of return for each of the fourteen companies. Returns

were computed using the cash flows intc and out of the investment
company. When the commcn stock of an investment was distributed,

the market value of the stock at the time of distribution was con-

sidered a cash outflow. For companies started prior to 1960, the

market value of their common stock during 1960 was considered as the

initial cash inflow. Electronics Capital Corporation became an
operating company at the end of 1967; its returns were computed for
the period 1960-1967. Four companies did not make a public offering
until 1962; their returns were computed for the period 1962-1970.

Average market value of the common stock during December, 1969, was

considered the final cash outflow. Stock prices were taken from the

Wall Street Journal and Moody's Bank and Finance Manual. The initial

size of each investment company was measured by the book value of
stockholder's equity after the first public stock offering. Except
for a few minor differences, that book value is equivalent to the
capital paid in bv the stockholders at the time each investment com-

pany began investing.

5 .
Robert Koleodny and Gabriel Pepino, 'Venture Capital for Entrepre-
neurs', European Business, October, 1968, p. 22.




TABLE 4-1

Investment Company Rates of Return to Stockholders

1960 - 1970
Investment Total Annual Compound Initial
Companvl Return Return " 'Size
1 14.90 0.36 $38.88>
24 0.76 -0.03 2.65
1.71 0.06 20.60
4 2.03 0.11 5.04
54 1.08 0.01 2.39
64 1.52 0.05 14.88
7 2.41 0.11 3.11
8> 1.35 0.05 16.54
9 4,20 0.23 1.14
10 13.93 0.18 4,81
114 6.35 0.29 2.52
12 1.26 0.03 14.38
13 1.47 0.06 16.10
14 1.17 0.04 10.02
Median 1.61 0.06 7.53
Standard & Poors
Stock Price Index 2.27 0.11 -

1 . . .
The investment companies are listed by name in Appendix I.

2Book value of stockholder's equity after first public stock
offering, 000,000's omitted.

3Book value, 1960.
/,
*For the period 1962-1970.

SFor the period 1960-1967.
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The most successtul venture capital company in the sample was
Company #1, ARD. The success of ARD might be explained in part by
its longer period of operations. Before 1960, ARD had been invest-—
ing for fourteen years, accumulating experience within its organiza-
tion and a reputation within the financial community. The two most
successful investments of ARD were High Voltage Engineering madc in
1946 and Digital Equipment in 1957. Both of these investments were
in the ARD portfolios from 1960-1970. Digital Equipment was the
successful investment described in section 3.1. Over 90% of ARD's
capital, as of 1970, was produced by its investment in Digital
Equipment. Throughout the period 1960-1970, the ARD portfolio con-
tained many investments made prior to 1960 which made it impractical
to compute a portfolio return on onlv the investments made from 1960
to 1970.

The average total return was 3.15 and the average compound re-
turn was 11%. Without the most successful company in the sample,
ARD, the average total return was 2.30 and the average compound re-
turn was only 9%. The differcnce between these average returns for
the portfeolios and the average returns for the individual investments
is small.3 Since the total returns and compound returns of the port-
folios are highly correlated (.99, .001), either measure of success

. . : 4 . .
can be used in ranking portfolios. No strong relationship between

3See section 3.3.

4 , . .
All correlations in this chapter are Spearman's TS
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initial size and performance was shown in Table 4-1. The rank order
correlation was small and insignificant (.28, .25). The variation
in the percent of capital in technical investmentsor-—debt invest-
ments in the fourteen portfolios was small.

Laurence Rockefeller stated that investing venture capital is
no more successful than investing in listed common stocks, but that
it is more Eun.5 The fun of investing venture capital cannot be
measured from the data, but the first part of the statement can be

examined. From 1960 to 1970, the Standard and Poors Stock Price

Index had an annual compound rate of return of 11%, which was the
average return for the investment companies in the sample.

The growth and profitability of new ccmpanics is closely corre-
lated with the state of the economy. When the economy is growing
rapidly, small companies grow rapidly; when the economy slows down,
the growth cf small companies slows. This correlation prevents di-
versification from eliminating the risk entirely. The results of
this section agreed with Mr. Rockefeller. Assuming that risk of ven-

ture capital investment companies is at least equivalent to the risk

5James Ensor, "Venture Capital and Europe", Financial Times (London),
December 11, 1970, p. 18.

6'I‘he total return was less for the Standard and Poors Index because
the dividend component of the return was higher. The total return
measure does not make any assumption about the re-investment of
dividends. The Standard and Poor's Index is a broader base than the
Dow Jones, and is a better indication of the performance of a typical
common stock.
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of the typical common stock listed on a stock exchange. The four-
teen venture capital companies studied were no more successful than
the typical listed common stock. Whether the return on these port-
folios was less successful requires a auantitative measure of risk

or volatility.7

4.2. Operating Income and Expenses

Venture capital companies must spend time and money investiga-
ting proposals and moritoring investments. Auditing and reporting
to stockholders is an expense. Borrowing from either the Small Bus-
iness Administration or from banks incurs an interest expense. These
expenses can be paid from current revenue, capital gains, or the cap-
ital of the investment company. Eleven of the investment companies
in the sample had deficits in their early years when their operating
expenses were greater than their current revenues. Current revenue
is produced by interest, dividends, and management fees paid by the
companies that received financing and by interest on marketable se-
curities, e.g. Treasury Bills'and commercial paper.

Since the amount of income and expense varies with the size of
the investment company, ratios are useful measures for comparisons

among companies. Table 4-2 lists the ratios of the fourteen

7For an approach to such measurements, see William F. Sharpe, Port-
folio Theorv and Capital Markets (New York: McGraw~-Hill, 1969).
The lack of market prices throughout the period 1960-1970 prevented
using that approach in this research.
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TABLE 4-2

Income and Expense Ratios

Investment  Revenue Income  Operating Interest Expense

‘Company Ratio Ratio Ratio " Ratio " 'Ratio
1 .037  0.026% 0.017 0.000 0.474
0.038  0.034 0.036 0.000 0.958

3 0.044  0.046 0.033 0.006 0.909

4 0.088  0.1011 0.020 0.012 0.376

5 0.063  0.067 0.033 0.026 0.950
0.045  0.037 0.025 0.003 0.625

7 0.045 0.0441 0.028 0.027 1.215

g2 0.034  0.026t 0.025 0.006 0.731

9 0.058  0.059 0.030 0.007 0.642

10 0.058  0.078 0.053 0.016 1.204

11 0.049  0.048 0.039 0.011 0.890

12 0.048  0.048l 0.029 0.019 0.997

13 0.041  0.027 0.029 0.003 0.644

14 0.058  0.055 0.069 0.038 1.827
Average 0.050  0.050 0.032 ' 0.012 0.889

1 . . . e
Estimated by assuming 5% return on marketable securities.

2For the period 1963-1967.
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investment companies averaged over the period 1965-1970. The data
for the entire ten year period were not used because the investment
companies were started at different times. Their income and eépenses
in the period 1960-1965 were not directly comparable. By 1965 all
companies were well-established, fully invested, and had begun to
realize some of their successful investments. The ratios are defined

as follows:

Invested Assets = Cash + Marketable Securities + Venture
Capital Investments, at Book Value

Current Revenue
Invested Assets

Revenue Ratic =

Income from Venture Capital Investments
Total Venture Capital Investment
at Book Value

Income Ratio =

Operating Expenses
Invested Assets

Operating Ratio =

Interest Expense
Invested Assets

Interest Ratio =

Operating Expense + Interest Expense
Current Revenue

Expense Ratio =

Most companies reported income from venture capital and interest
on marketable securities separately. For the companies that did not
report the sources of income separately, income from venture capital
investments was estimated by assuming that marketable securities
yielded five percent and subtracting that yield from current revenue.

The controversial issue of requiring interest: dividends or

management fees from financed companies was discussed in sections
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2.1 and 3.3. Some venture capitalists believe that these fees and
interest are too heavy a burden on the financial position of the
company. Others point out that interest and fees are needed to sup-
port the venture capital company that provided the financing. There
was zero (0.00) correlation between the investment income ratio and
compound annual retarn. Despite the popular belief that venture cap-
italists charging high fees and interest might reduce their chances
for success, that relationship is not indicated here.

Expenses of the venture capital company could be paid out of
capital, capital gains, or by the interest earned on marketable
securities. Venture capitalists traditionally have not used capital
to pay for expenses except in the early years of their existence.
However capital gains are uncertain and have large fluctuations.
Using only marketable securities to cover expenses might require the
venture capital company to forego investing in attractive proposals
to meet its expenses.

Three companies in the sample did run deficits. Their operating
and interest expenses were greater than their current revenue. On
the average the investment companies kept their operating and inter-
est expense ratios to approximately 90% of their current revenue
ratio. Companies with lower operating ratios did not have signifi-
cantly higher current revenue ratios (-~.12, .65), but did have lower
operating expense ratios (.70, .02) and lower interest e#pense ratios
(.61, .05). Higher profit margins came from lower expenses, not high-

er revenues. The correlation between operating expense ratio and
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compound return was negative (-.57, .07); those who spent more did

not perform better.

4.3. Scale of Operations

Large venture capitalists have greater freedom to invest. They
can invest large amounts without sharply reducing the diversification
of their portfolios. Their fixed expenses can usually be paid by
income from investments.

Table 4-3 presents scme statistics related to the size of an in-
vestment company. Size is measured by averaging the book value of
assets at the beginning and the end of the period. The investment
ratio equals the average ratio of venture capital investments to
total invested assets. By definition, companies with a lower invest-—
ment ratio have a larger percentage of their assets invested in cash
and marketable securities.

The larger companies in the sample made larger average initial
investments (.60, .03), larger average total investments (.75, .0l),
and a greater percentage of their investments received subsequent
financing (.75, .0l1). These characteristics were not associated with
successful investments and they were not correlated with successful
portfolios. The correlations with the annual compound return of the
portfolios were .39, .36, and .36, respectively. None of the corre-
lations were statistically significant.

On the average 75.77 of the total invested assets of an invest-
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ment company were venture capital investments. The remaining 24.3%
were cash and marketable securities. Since the correlation between
size and investment ratio was small and insignificant (—.28; .45),
the data suggest only a siight tendency for larger investment com-
panies to hold disproportionately more cash and marketable securi-
ties.

In section 4.1, the ccrrelation between investment success and
size was shown to be zero. Hayes and Wood found that small SBICs
could not diversity as easily and were more risk averse than large
SBICs.8 From their research one could conclude that SBICs larger
than one million dollars in stockholders' equity would be more suc-
cessful. Rotch has stated that SBICs with less than one million
dollars in equity could not be considered venture capital companies.
Such companies could not achieve adequate diversification and could
not afford to employ experienced investment managers, and the risks
of venture capital would result in a high probability of bankruptcy.
Each of the fourteen companies in this research had more than one
million dollars in equity. TFor these companies, larger size appeared
not to have an important advantage, since no correlation was found
between compound return and size. The operating ratio did decrease
as the size of the investment company increased (-.55, .04). Larger

investment companies in the sample did have higher profit margins.

8Hayes and Woods, 1963.

dRotch, 1968.
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TABLE 4-3

Characteristics of Investment Company Size

Investment Average  Average Average % Invest. with Invest.
Company Sizet Initial Total Subsequent Ratio?
Invest.l Invest.l Financing
1 $287,000 $323 $456 37.1% 0.535
2 2,680 235 243 12.5 0.625
3 34,100 300 587 60.3 0.846
4 5,050 318 360 18.7 0.694
5 2,590 294 299 8.7 0.700
6 23,240 396 538 32.6 0.888
7 4,100 209 209 0.0 0.947
8 21,770 530 1197 35.7 0.6553
9 2,360 180 214 23.1 0.277
10 13,300 213 266 40.0 0.617
11 6,020 339 339 0.0 0.829
12 17,840 491 547 20.0 0.845
i3 12,630 285 282 25.0 0.669
14 5,520 159 166 9.1 0.644
Median 9,320 298 319 21.6 0.757

1000s omitted.
2
For the period 1965-1970.

3For the period 1964-1967.
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4.4, Tax Issues
The tax laws governing regulated investment companies and SBICs
are complicated and contradictory. This section presents a brief
e . . 10
description of the more important regulations.
The fourteen companies were regulated investment companies, as
such they were required to
1) register with the SEC

2) maintain a diversified portfolio

3) have at least 90% of their current revenue come from
investments

4) distribute at least 90% of their ordinary income to the
stockholders

Regulated investment companies do not pay tax on their ordinary in-
come. Capital gains may be retained or distributed. If capital
gains are retained, the investment company must pay a 25% capital
gains tex. Stockholders receive a tax credit cn any tax paid on re-
tained capital gains.

As shown in section 4.2, the operating ratios of these companies
averaged 90% of their current revenue, before taxes and provisions
for capital losses. After provision for capital losses most of the
companies had insignificant ordinary income. Capital gains and loss-
es occurred irregularly and in varying amounts, as shown in section

3.2. With few exceptions, the investment commanies retained the

For a more detailed discussion of these tax laws see R. E. Kelley,
SBICs in Action, Fourth edition (Los Angeles: Key Fax Publications,

1965).




88

capital gains and paid the tax.

Thirteen of the companies were SBICs or had SBIC subsidiaries.
The Internal Revenue Code provides an ordinary loss deduction 'on
cenvertible debentures acquired pursuant to Section 304 of the SBIA
of 1958.”ll However this was not an important advantage since ordi-
nary (current) income of the SBICs was so small.

Stockholders of SBICs received a second advantage which might
have been important. They could deduct capital losses on the sale
of their stock from their ordinarv income. For high tax bracket
investors, that provision could have decreased the risk of investing
in a SBIC. A potential capital gain would be taxed at a maximum
rate of 25%, but a capital loss could be used to offset other ordi-
nary income resulting in possible tax savings on that other ordinary
income up to 70%. However at least five of the investment companies
concluded that this last advantage was not important enough for
their stockholders to warrant continued operation as an SBIC. ARD
has never been an SBIC; Boston Capital and Electronics Capital are
now operating companies; Capital Southwest and Greater Washington
are regulated investment companies with SBIC subsidiaries.

The investment practices of these companies made the effect of
these tax regulations insignificant. Ordinary income was small and,
after provision for capital losses, often was nil. The tax on capi-

tal gains was paid, directly or indirectly by the stockholders.

llQuoted in Kellev, 1965, p»p. 95.

s
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Capital gains were probably timed to coincide with capital losses.
All fourteen companies turned over investments with sufficient fre-—

quency to be able to avoid large capital losses without off-setting

capital gains.
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CHAPTER FIVE

SUMMARY AND SUGGESTIONS FOR FUTURE RESEARCH

"Life is the art of drawing sufficient
conclusions from insufficient premises."

Samuel Butler

5.1. Summary and Conclusions

This thesis studied the management and the investments of four-
teen venture capital investment companies. The growth stages and
the sources and uses of venture capital were described. The finan-
cial characteristics and the distribution of returns of the invest-
ments were examined. The returns to the stockholders on the common
stock of the investment companies were examined and related to the
revenues, expenses, and size of the venture capital companies. The
major conclusions from the research were:

1. Technical investments were more successful than noun—-techni-
cal investments. Technical investments had lower initial and total
size, lower initial claim on equity, shorter holding times, and re-
ceived lower average subsequent financing compared to non-technical
investments. Technical investments had higher tctal and compound
returns and lower coefficients of variation than non-technical in-
vestments. Venture capitalists should re-examine their reasons for
investing in non-technical companies; and the reasons for the lower

level of success in those investments.




91

2. Stage I investments were the most successful category of
investments in the sample. Stage I investments had lower initial
size but higher total size of investment, and received higher average
subsequent financing than Stage II investments. Stage I investments
had considerably higher total and compcund rates of return and slight-
ly higher coefficient of variation than Stage II investments. Ven-
ture capitalists shculd actively swarch for more of these investments.
They should change their investment strategies to improve their
ability to finance start-ups,

3. Debt investments were much less successful. Over half the
investments in the sample were debt. These investments were larger
initially, and in total, had longer holding times, and much lower
rates of return than did stock investments. Venture capitalists
should carefully re-examine their investment policies and their
rationale for using debt.

4. Investments that received subsequent financing were smaller
initially, but larger in average total size, compared with invest-
ments that did not receive subsequent financing. They had longer
holding times, lower total and compound returns, and higher coeffici-
ents of variation. Venture capitalists should re-examine the ration-
ale for supplying subsequent financing and the available alternarives.

5. Investments with longer holding times had higher total and
compound returns, and had large amounts invested. However the corre-
lation between size and total return was small and had little practi~

cal signi . Venture capitalists should re-examine the perfor-
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mance of their large investments and attempt to determine why they
were less successful.

6. For the entire sample the distribution of returns was high-
ly skewed, which indicated that the measures of success were highly
dependent upcn a few extreme investments. When the top five percent
of the total return distribution was omitted, the average total re-
turn dropped from 2.39 to 1.73.

The returns to the stockholders of these fourteen investment
companies were similar to those in the stock market as a whole. The
average compound return was 11%, which was also the return on the
Standard and Poors ntock Price Index for approximately the same time
period. Venture capital investors should be aware that in this time
period for these investment companies, there were a few investments
and few investment companies with extremely high returns. The ma-
jority of investments and investment companies had low returns com-—
pared with other sectors of the capital markets. Further analysis
of these few may indicate characteristics of successful venture capi-
tal investing.

7. Larger investment companies had lower operating ratios,
higher size of investments, and supplied more subsequent financing.
No relationship was found between size of investment company and
stockholder rate of return. No relationship was found between the
interest, dividends, and fees received from venture capital invest-
ments and the stockholder rates of return. Venture capital investors

should be aware that something other than merely the size of the
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venture capital investment companies must be the decisive factor in

investment success.

5.2, Future Research

During the design and execution of this research several pro-
mising areas were identified for future research. The models and
the information available on venture capital investing are limited.
The greatest impediment to research in these areas is the difficulty
in obtaining d~ta. Entrepreneurs and new companies are difficult to
identify urtil they become successful. Wealthy individuals who invest
in venture capital are not easily identified.

Most venture capitalists are interested in research and want
more information on their activities. In the preliminary stages of
this research many venture capitalists discussed their investment
strategies, successes, and problems. However, in all cases, written
information was difficult or impossible to obtain. Documentation was
lost or did not exist and memorv was iNcomplete. These data problems
must be solved before more research can be done. Listed below are
five areas for research that should improve the understanding and
increase the resources for vencure capital investing.

1. A better understanding of how enterprises grow is necessary
to explain more fullyv the successes and failures of venture capital
investments. The research cited in section 1.3 focused primarily on

the entrepreneurs who start new companies. llore information is need-
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ed on the products and markets of these entrepreneurs. A better
knowledge of how the business organization develops is required.

How does the growth of technical companies differ from that of non-
technical companies? With a model of entrepreneurship and corporate
growth, venture capitalists would have a better basis for investment
judgments.

2. Research is required to better identify the current venture
capital investment practices regarding the products, management, and
organizations in which venture capitalists invest, and how these
factors correlate with success. Examining the differences between
current investment practice and models cf successful entrepreneur-
ship should improve venture capital decision-making and investment
success, ecpecially in financing start-ups.

3. This research indicates that Stage I investments are ex-
tremely successful. More research must be done to determine how
efficient and effective investment companies can be developed to
increase financing available to start-ups.

4. This research studied venture capital investment companies.
Both the Federal Reserve study and Baty's research indicated that
wealthy investors are the primary source of venture capital. Addi-
tional research can identify further what roles these individuals
plav in the development of new companies. Since these investors
are the major source of start-up venture capital, studying them will
not only increase the understanZing of how companies grow from Stage

I to Stage II, but also how these companies can best be assisted in
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their growth.

5. Research is needeu to identify how venture capitalists help
and hinder the development of the companies they finance. What re-
sources, in addition to capital, can a venture capitalist provide to
new companies to help them grow and prosper? What are effective
strategies for supplying that help? Why did investments that re-

ceived subsequent financing have lower returns?
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APPENDIX

A. Investment Companies in the Initial Sample

Advance Growth Capital Corporation
American Research and Development Corporation
Anderson New England Capital Corporation
Boston Capital Corporation

Business Funds, Inc.

Business Capital Corporation

California Growth Capital Inc.

Capital Investments, Inc.

Capital Southwest Corporation

Capital for Techrical Industries Inc.
Citizens and Southern Capital Corporation
Continental Capital Corporation
Electronics Capital Corporation

First Midwest Capital Corporation

First Small Business Investment Company of New Jersey
Franklin Corporation

Greater Washington Investors, Inc.

Growth Capital Inc.

La Salle Street Capital Corporation
Marine Capital Corporation

Monroe Capital Corporation

Midland Capital Corporation

Mid-State Business Capital Corporation
Midwest Technical Development Corporation
Narragansett Capital Corporation

St. Louis Capital Corporation

Science Capital Corporation

Sierra Capital Corporation

Small Business Investment Corporation of New York
Techno Fund, Inc.

Texas Capital Corporation

Water Industries Capital Corporation
Westland Capital Corporation
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B. Investment Companies in the Final Sample

American Research and Development Corporation, Boston
Anderson New England Capital Corpnration, Boston
Boston Capital Corporation, Boston

Business Capital Corporation, Chicago

California Growth Capital Corporation, Los Angeles
Capital Southwest Corporation, Dallas

Continental Capital Corporation, San Francisco
Electronics Capital Corporation, San Diege

First Midwest Capital Corporation, Minneapolis
Greater Washingten Investors, Inc.

La Salle Street Capital Corporation, Chicagc

Midland Capital Corporation, New York

Small Business Investment Corporation of New York, New York

Westland Capital Corporation, Los Angeles




