
105

Estimating the Value of Control

CHAPTER 7

I
n their control premium study, Houlihan Lokey Howard and Zukin define
a control premium as the additional consideration that an investor would

pay over a marketable minority equity value (i.e., the Wall Street Journal
price) in order to own a controlling interest in the common stock of a com-
pany.1 The authors further state:

A controlling interest is considered to have a greater value than a
minority interest because of the purchaser’s ability to effect changes
in the overall business structure and to influence business policies.
Control premiums can vary greatly. Factors affecting the magnitude
of a given control premium include:

1. The nature and magnitude of non-operating assets.
2. The nature and magnitude of discretionary expenses.
3. The perceived quality of existing management.
4. The nature and magnitude of business opportunities, which are

not currently being exploited.
5. The ability to integrate the acquiree into the acquirer’s business

or distribution channels.

This definition raises several important and immediate questions about the
size of the control premium and how to estimate it when valuing a private
firm. This chapter addresses these and related issues. We set the stage for
this discussion by reviewing research that deals with the acquisitions of pri-
vate firms, and we compare the characteristics of these acquisitions with
those of the public firm takeover market. The differences between private
firm and public firm acquisitions are striking, particularly as they relate to
the size of the takeover premiums. We extend our discussion by addressing
the takeover premiums associated with family-owned businesses. We then
move ahead to the more crucial issue of how to estimate the premium under



two sets of circumstances: The first is measuring the value of control when
the buyers and competitive sellers are known with some certainty. The sec-
ond is when buyers have not declared themselves, and the valuation analyst
is forced to value the firm under the assumption of a hypothetical buyer.

THE TAKEOVER MARKET FOR PRIVATELY HELD FIRMS

The volume of acquisitions involving privately held firms has increased sig-
nificantly and has recently surpassed the number of publicly traded firms
that have been acquired. Table 7.1 is from a study conducted by James Ang
and Ninon Kohers.2 The data indicate that between 1984 and 1996, more
than 22,000 acquisitions involving privately held firms have occurred,
whereas less than 9,000 mergers and acquisitions have involved public firm
targets.

Table 7.1 shows the characteristics of these transactions across a num-
ber of dimensions. For acquisitions of privately held targets, cash offers pre-
dominate, with 3,973 cases compared with stock offers and mixed (stock
and cash) offers, which are about equal. For public targets, cash offers are
also the most prevalent; however, unlike private firm targets, mixed offers
are more frequent than cash offers. The percentage of total acquisitions that
are stock offers has risen in both the public and private markets, as can be
seen in Table 7.1. The average size of the acquirer is larger for public targets
than for private targets by at least a factor of 2, no matter how the deal was
financed. Also, the size of the transactions relative to the size of the acquirer
is larger for public targets than for private targets. Cross-industry deals as a
percentage of transactions done are high for both private and public targets,
with public targets exceeding their private target counterparts across all
financing types. For example, the percentage of private deals financed with
cross-industry stock is 35.62 percent, while for public targets it is 26.05 per-
cent. Private targets are also more likely to be purchased by foreign acquir-
ers than by domestic acquirers. For example, in 21.12 percent of the private
firm acquisitions financed with cash, the acquirer was a foreign firm. The
equivalent percentage for public targets is 16.15 percent. This means that
foreign firms play a larger role in the private market than in the public mar-
ket. As one would expect, private deals are smaller than their public firm
counterparts. As an example of this size difference, the mean value of mixed
financed acquisitions in the private market is $55 million, whereas for pub-
lic targets the mean value is $456 million.

The acquisition premium is measured as transaction value paid for the
target divided by the target’s book value of equity. The authors of the study
argue that this measure is used because the market value of equity prior to
the transaction is not known. Of course, the problem with using this mea-
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sure is that owners of private firms have quite legitimate ways to reduce the
size of reported earnings and thereby lower reported book value equity. As
we know, in private firms it is common for control owners to compensate
themselves and family member employees well above what they could com-
mand in the market for doing the same job. High levels of discretionary
expenses also characterize many private firms. These two expense categories
taken together could result in significant underreporting of earnings, which
means that the resulting reported book value of equity is artificially low.
The authors carried out several statistical tests that indicated that a bias was
not present. Hence the median premiums reported appear to represent real
differences between premiums paid for public and private targets. The most
striking result is that private mixed deals have a median premium, 4, that is
twice as great as the premium, 1.85, for mixed public transactions. In fact,
for both cash and stock, the median private premium is greater than the pre-
mium paid for public targets.

Let us review these differences in more detail. The merger premiums for
both private and public firms’ targets are shown in Figure 7.1. Prior to
1989, the premium differences were not significant, which supports the ear-
lier conclusion that the premium measure used is not biased upward for pri-
vate firms. However, beginning in 1989, the premiums for private firms
were consistently higher than for public firms, often by a wide margin. The
question is, what does this tell us? The answer might be that private firms
were significantly undervalued relative to public firms’ targets. Hence pub-
lic firm acquirers were willing to pay more money to get access to their
assets. One way to shed light on this issue is to study the stock price of
acquiring firms when they announce an acquisition.

Returning to Table 7.1, the two-day CAR for acquirers of private firms
is significantly positive for stock, cash, and mixed deals.3 This indicates that
even though the premiums paid for private targets are relatively higher than
for public targets, public firm investors believed that the acquisitions were
still positive net present value investments. Indeed, if the mean two-day
CAR for private stock transactions (1.32 percent) is divided by the mean
merger size relative to the acquirer for stock deals (8.14 percent), then
shareholders of public bidding firms, on average, earn a 16 percent gain
over the price paid for the acquisition. This is not the case for public firm
acquirers that purchased public firm targets. In fact in these cases the CARs
are negative and significant for stock deals and statistically insignificant for
cash and mixed deals. This latter result is consistent with the voluminous
research on shareholder wealth and acquisitions, which concludes that
shareholders of public acquiring firms do not earn abnormal returns from
public firm acquisitions.

Finally, what are the factors that appear to influence the size of the pre-

108 PRINCIPLES OF PRIVATE FIRM VALUATION



mium paid? Ang and Kohers estimated a regression model that attempts to
isolate the various factors that influence the premium paid. The results of
their analysis and the definition of the regressors are shown in Table 7.2.

Although the explanatory power of their model is low, the results are
nevertheless informative. First, the FOCUS variable, which measures within
industry acquisitions, is not statistically significant. This means that acquir-
ing firms will not pay above-average premiums for private targets just
because they are in the same industry. The EXCH variable indicates that the
private firm premium is likely to be lower if the acquirer’s stock is trading
on the New York or American exchanges rather than in the Nasdaq or OTC
markets. This is an important result, since it suggests that the control pre-
mium will be higher, in fact a good deal higher, if the acquirer were a private
firm rather than a public firm. Why might this be the case? In many private
firm transactions, the seller retains some relationship with the buyer, post-
transaction. This may take the form of stock, earnout, seller loan, or an
employment contract for control owners and family members. Firms that
have stock trading on the NYSE are larger and less risky than firms whose
equity trades on less liquid exchanges.

Therefore, sellers may be willing to accept a lower purchase price in
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exchange for contracting with a less risky buyer. Hence, under the condition
that the seller is affiliated with the buying firm in some posttransaction
capacity, the control premium is likely to be larger when the firm is private
rather than public. The private acquiring firm will be willing to pay a higher
premium because the acquiring firm believes that by agreeing to a relation-
ship posttransaction, the seller is signaling that any inside information
divulged to the buyer during the due diligence process is accurate, and there-
fore the business is less risky as a result.

THE TAKEOVER MARKET FOR 
FAMILY-OWNED BUSINESSES

To understand this issue in somewhat more detail, we now consider the
motivations that owners of closely held firms have for selling. Kimberly
Gleason, Anita Pennathur, and David Reeb have studied the economics of
acquiring family-owned businesses.4 The data they have compiled includes
both private and public firms, and although their data set does not match
the data used by Ang, family-owned public firms are likely to be far closer
in structure and managerial motivation to private firms than are public
firms that are not dominated by family members. Thus, this data set, despite
the fact that it includes both private and public firms, can shed light on the
motivation to sell closely held firms. Table 7.3 shows the characteristics of
target firms in the Gleason sample, Panel A, and the selling motives for
those firms for which this information was available, Panel B. Panel C pro-
vides details on the CEO’s relationship to the founder for 149 firms for
which such information is obtainable. Panel D provides detail on the subse-
quent role of the founding family in the acquired entity.

Approximately 60 percent of the sample of family-owned firms had
family member ownership that was 50 percent or greater. Hence, family
members controlled the bulk of the firms in the sample. Panel B shows the
motives for selling. Three factors immediately stand out: (1) succession
issues (17 percent), (2) growth objectives beyond the scope of the family (27
percent), and (3) desire for shareholders to diversify stake.

Panel D supports the notion that owners tend to remain with the
acquired entity posttransaction in one capacity or another. In more than 40
percent of the firms in the sample, founders remain either in an executive
capacity or as a board member. If this is true for a larger sample of firms,
and particularly where the firms in question are private, then one would
expect premiums to be larger, all else equal, for these firms than equivalent
public firms.

Let us now summarize our findings and their implications for the size of
the control premium. Premiums paid for private firms are greater than
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TABLE 7.3 Target Characteristics

Panel A: Panel A provides details on levels of family ownership for 191 target
firms for which ownership data were obtainable. Targets are both public and
private firms.
Ownership Distribution Number of Firms % of Firms

20–29% 34 17.8
30–39% 23 12.04
40–49% 17 8.9
50–59% 37 19.37
60–69% 14 7.33
70–79% 12 6.28
80–89% 8 4.19
90–99% 5 2.62

100% 41 21.47
Total 191 100%

Panel B: Panel B provides details on motives for the sale of the family business for
123 firms where such information is obtainable. Targets are both public and
private firms.
Motives for Selling Business Number of Firms % of Firms

Family disputes 12 9.76
Succession issues 21 17.07
Access to capital 4 3.25
Distress 17 13.82
Growth objectives beyond the scope of

the family 33 26.83
Desire of shareholders to diversify stake 16 13.01
Estate taxes 4 3.25
Good deal financially 12 9.76
Career enhancement 4 3.25
Total 123 100%

Panel C: Panel C provides details on CEO’s relationship to the founder for 149
firms for which such information is obtainable. Targets are both public and private
firms.
Relationship to Founder Number of Firms % of Firms

Founder 61 40.94
Child 45 30.2
Grandchild 28 18.79
Subsequent 15 10.07
Total 149 100%

(continued)



premiums paid for equivalent public firms irrespective of how the acquisi-
tion is financed.

■ Private firm premiums can be 100 percent greater than premiums paid
for equivalent public firms. For example, premiums paid for private
firms that were cash-financed were four times book value equity; for
cash-financed acquisitions of public firms, the mean premium was twice
book value.

■ Acquiring public firms will on average pay less for a private firm acqui-
sition than an acquiring private firm. This is due to the risk aversion of
the seller, who is willing to accept a lower premium from a public firm
that the seller views as less risky than a competitive acquiring firm that
is private.

■ Private firm acquirers appear to be willing to pay a higher premium
than public firm acquirers when the selling control owner has a finan-
cial interest in the success of the new firm.

ESTIMATING THE CONTROL PREMIUM

Private firms are often valued for nontransaction purposes. Nontransaction
valuations include valuing shares of private firms for estate planning pur-
poses, estate tax calculations, marital dissolution, and charitable gifting. In
these cases, the valuation analyst needs to estimate the size of the control
premium.5 When the buyers and sellers are known, analysts generally have
sufficient information to estimate the size of the control premium with some
degree of certainty. Because there is no organized market for private firms
and transactions occur sporadically, it is often difficult for a valuation ana-
lyst to identify potential buyers. In these circumstances, the valuation ana-
lyst often uses the most recent mean or median from published control
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TABLE 7.3 (Continued)

Panel D: Panel D provides detail on the subsequent role of the founding family for
the 126 firms for which such information is available. Targets are both public and
private firms.
Subsequent Role of Founding Family Number of Firms % of Firms

New executive role 35 27.78
Board member 17 13.49
Consultant 12 9.52
No role 10 7.94
Old management remains in place 36 28.57
Total 126 100%



premium studies as the best estimate, since the information needed to obtain
a more informed estimate, namely, who the buyers are, may not be avail-
able. However, as we show subsequently, defaulting to using the median
control premium is likely to be inappropriate and, in general, will overstate
the size of the control premium and hence the estimated control value of the
private firm. In these cases, we show that the value of pure control, the incre-
mental value a buyer will pay to run the firm in the same way as the seller,
can be estimated using an option-pricing framework. This value will be
lower than the value of control that includes an estimate of the synergy that
a known buyer expects to create, posttransaction. This latter value can be
estimated only if the buyers and/or their buying motivations are known with
some degree of certainty. When this is not the case, there is no basis for esti-
mating the synergy value, and, in general, a control premium that includes
it will overstate the value of control in these circumstances.

The Control Premium Puzzle

In the beginning of this chapter we quoted a statement by Houlihan, Lokey,
Howard, and Zukin about the factors that determine a control premium.6

We repeat the quote here to place the issues involved in estimating the con-
trol premium in perspective:

A controlling interest is considered to have a greater value than a
minority interest because of the purchaser’s ability to effect changes
in the overall business structure and to influence business policies.
Control premiums can vary greatly. Factors affecting the magnitude
of a given control premium include:

1. The nature and magnitude of non-operating assets.
2. The nature and magnitude of discretionary expenses.
3. The perceived quality of existing management.
4. The nature and magnitude of business opportunities, which are

not currently being exploited.
5. The ability to integrate the acquiree into the acquirer’s business

or distribution channels.

These factors fall into two broad categories:

1. Managing the cash flows and associated assets of a target business on a
business-as-usual basis (items 1 to 3).

2. Putting additional assets in place to take advantage of perceived busi-
ness growth opportunities that are not being exploited (items 4 and 5).
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Business as usual means that management expects to run the firm in the
future as it has in the past. Category 1 is distinguished from category 2 in
that the former is a function of the risks and opportunities of the business
only as it is currently configured. In contrast, category 2 requires the pur-
chase of new assets to take advantage of new perceived business opportuni-
ties that have risk and opportunity profiles that are substantively different
than the risks and opportunities inherent in the business-as-usual strategy.
Category 2 requires new investment to take advantage of these opportuni-
ties, which emerge only if the target is acquired. Moreover, one can assess
category 2 factors only if the acquiring firms and their strategies are known
with some acceptable level of certainty. By contrast, category 1 risks and
opportunities are known, because they are a function only of the target
firm’s in-place business strategies. To see the difference between the valua-
tion implications of category 1 and category 2 factors, consider the value
distribution curves in Figure 7.2.

Category 1 factors determine the shape of the distribution of possible
valuation outcomes, curve A, with V1 the median of the distribution of out-
comes. For purely exposition purposes, we assume the value distribution is
normal. The curve shows that a business-as-usual strategy can give rise to
a multitude of valuation outcomes, although the range of outcomes is
bounded. For example, the chances of a business-as-usual strategy creating
a value as large as V2* is zero. However, V2* becomes possible if the value
distribution were curve B rather than curve A. However, curve B is possible
only when category 2 factors are in play. That is, category 2 factors are dif-
ferent in that they are a function of buyer’s capacity to alter the shape and/or
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position of the target firm’s distribution of valuation outcomes. Here, the
probabilities associated with different valuation outcomes are known only
when both buyers declare themselves and provide sufficient data to allow
one to make a judgment about various valuation outcomes. Category
2–related outcomes are not possible when the target adopts a business-as-
usual strategy. They emerge only when the assets of the target and the buy-
ing firm are joined, creating the potential for new possibilities. We refer to
this cojoining of assets as synergy options. Based on this articulation, we
assert that a control premium is made up of two components: the value of
pure control and the value of synergy options.

This assertion provides the logic, and as we show subsequently, the
mathematics for establishing a theoretical range for the control premium.
For example, if the market of buyers is made up of those who will generally
manage the business in much the same way as it has been managed, then one
would conclude that the control premium paid should not exceed the value
of pure control. As a practical matter, market conditions at the time of the
transaction will dictate whether the winning bid will include a control pre-
mium that is above or below the value of pure control. However, we would
expect the average of these deviations to be zero across a sufficient number
of nonsynergy transactions. We would also expect a similar outcome when
the buyers have synergy options. Thus, we argue that the expected value of
any control premium is equal to the expected value of pure control plus the
expected value of the synergy option. Although acquirers will pay premiums
outside this range, deviations should be limited by the gravitational pull of
any established control premium range.

The control option-pricing framework offers several important insights
into the control premium puzzle. First, the value of pure control implies that
even if a buyer plans to continue a business-as-usual strategy and manages
the assets in the same way as the current owner, the buyer would be willing
to pay a premium over the present value of cash flows. Why? The answer is
that there is always a chance that circumstances will emerge in which the
value of a firm’s assets will be further down the right-hand side of the value
distribution. The premium paid is the cost incurred for the right to be able
to capture this benefit if it occurs. Hence, one can think of a two-stage trans-
action process. In the first, the acquirer buys a pure control option from the
seller with an exercise price equal to the minority value of the firm. The
buyer retains the right to exercise the option for some predetermined period.
During stage 2, the buyer decides whether to exercise or not. If the buyer
exercises, then the price paid for the firm is equal to the firm’s minority
value, the present value of expected cash flows plus the price of the control
option.

The second implication is that the value of pure control can be deter-
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mined without knowing who the buyer happens to be since its value
depends only on the risks and opportunities inherent in the business as usual
activities of the selling firm. Third, as a practical matter, many private firm
valuations are done where the buyers are not known or where their motives
for purchasing are not well understood by the valuation analyst. This occurs
because private firm transactions are discontinuous, and information
required to understand the motives of buyers is not publicly available.
Hence, the cost of acquiring this information is prohibitive. In this circum-
stance, any control value applied by the analyst should reflect only the value
of pure control.

This last point has very practical implications for how controlling and
minority interests are valued. It is quite common that when a valuation ana-
lyst is valuing a controlled transaction, the explicit premium applied is an
average or the median of control values from a current control premium
study.6 Often, the valuation analyst looks for guidance from past court deci-
sions, or perhaps the IRS has opined on an allowable control premium
range. However, reliance on these sources should not provide the valuation
analyst with a sense of comfort since the logic embedded in such solutions
are not, except by chance, consistent with what the premium would in fact
be if a transaction took place. Buyers and sellers establish these premiums
based on the unique characteristics of the assets being transacted and what
the buyer plans to do with the assets once owned. Hence, any estimate of
what the proper control premium ought to be should be the result of quan-
titatively linking the risks and opportunities inherent in the transaction to
the size of the expected premium paid. Defaulting to applying a median con-
trol value does not meet this standard.

The Value of Pure Control: Setting the Stage

Let us consider the case of the purchase of a local veterinary practice by a
firm whose strategy is to roll up veterinary practices. The roll-up strategy is
designed to create value by introducing professional management, reducing
overhead costs, and significantly lowering prices for supplies when they are
purchased in bulk. Finally, by having a network of veterinary practices cov-
ering a wide geographic area, customers can more easily be retained by the
network even when they are lost to the local practice. Hence, revenue reten-
tion is greater and the cost of obtaining new customers for any one practice
in the network is necessarily lower. Based on these facts, perhaps the value
of control is worth about 20 percent or more over any reasonable estimate
of the present value of the target’s cash flows.

What happens if the strategic buyer decides not to buy any more prac-
tices and there are no other similar strategic buyers willing to commit funds
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around the valuation date? Does this mean that a veterinary practice that
just comes on the market should command no control premium? The answer
is that the firm’s value should reflect a control premium but not the value
assigned by the strategic buyer. The reason is that the owner of the firm has
decided to deploy the assets of the firm in a certain way in order to achieve
the firm’s current cash flow status. The control owner has the right to
change the way the firm’s assets are deployed and can do this at his or her
discretion. This is what is meant by control: having the right to change the
way the assets of the firm are used and/or financed. This right has value no
matter who the potential buyer is.

To see these points more clearly, let us consider the following hypothet-
ical. Let us assume the control owner has a portfolio that is made up of the
value of the cash flows from current assets and a control option on these
assets. The owner desires to sell the business and the buyer indicates she is
willing to purchase it at a price equal to the sum of the present value of the
expected cash flows, although the buyer needs some additional time to eval-
uate whether the firm has additional cash flow potential that is not reflected
in the selling price. The seller indicates that he will sell the buyer a call
option on the firm with an exercise price equal to the present value of
expected cash flows. The option can be exercised at any time over the course
of the next 12 months. The buyer agrees and subsequently exercises the
option and purchases the firm. The purchase price, which is the firm’s con-
trol value, is then equal to the present value of the expected cash flows plus
the price of the call option. In this setting, the present value of expected cash
flows is equivalent to a firm’s minority value since this is what a rational
investor would pay for these cash flows. The call option is exercised when
the buyer believes that current owner will not be able to deliver the expected
cash flows that are the basis for determining the firm’s minority value. Thus,
the call price reflects the value the buyer places on control. The seller, on the
other hand, receives incremental cash equal to the price of the control
option prior to the sale of the firm.

Before we turn to the issue of how much above the pure control value a
potential buyer might be willing to pay (i.e., the value we term the synergy
option), let us consider the issue of pure control from another perspective.
Let us assume that a recent veterinary school graduate desired to purchase
only the cash flow of the veterinary practice. The current owner retained
control and agreed to remain and carry on his veterinarian duties in return
for receiving a market wage. In return for a one-time payment of $100, the
owner agreed to distribute the cash flow of the practice to the veterinary
graduate in perpetuity. This arrangement is certainly a cheaper alternative
than buying a call option and then exercising it, since this strategy would
cost $100 plus the price of the call. But is it? What if one day the control
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owner decided to increase his salary such that there was no cash flow to dis-
tribute to the recent graduate? What recourse would the graduate have? The
answer is clearly none. Hence, the recent graduate who wanted to purchase
the veterinary practice would pay more than $100 for the practice to ensure
that she has sufficient control of the firm’s assets and the cash flows they
generate. The value of pure control is equivalent to an insurance policy that
pays off when the control owner fails to deliver the promised cash flows.
The seller would accept $100 today and a promise to deliver future cash
flows to the buyer or to charge the buyer an increment over the $100 that
would convert this promise to a contractual guarantee to turn control over
to the buyer if the seller directed cash flow payments to himself that violated
specific agreed-upon guidelines. A rational seller would certainly charge the
buyer something for this guarantee, and a rational buyer would pay it.

The Synergy Control Option

The synergy control option emerges when a potential control buyer expects
to deploy the assets of the target firm in a way that attempts to exploit new
business opportunities and/or integrate the target’s assets with those of the
acquirer to obtain cash flow benefits that were not possible in the absence
of the combination. This incremental cash flow results in a greater value for
the control buyer, and thus she is willing to pay a premium above the value
of pure control because the expected value possibilities are now far greater
than they were when the business was a stand-alone operation.

To see why this is so, let us return to the veterinary practice example
and assume that a strategic buyer who owns several upscale veterinary prac-
tices that are advertised as “dog hotels” is interested in purchasing the prac-
tice. The current owner houses and cares for dogs in the traditional way.
The buyer believes that by combining the target practice with those that the
strategic buyer already owns will enable her to reduce the costs of operating
the target practice as well as raise prices for additional services offered by
the dog hotel. The cost synergies emerge because redundant costs can be
removed when the firms are combined that could not be when the target
was a stand-alone. Such cost savings include administrative costs and pur-
chasing necessary supplies at lower unit prices due to the fact that a larger
entity can purchase in bulk and receive discounts that a smaller operation
cannot. The cost of capital will also likely be lower because a larger firm is
likely to be a better credit risk than a smaller firm. In addition, creating a
more upscale image will allow the strategic owner to raise prices for tradi-
tional services, which will be produced at lower costs. Profit margins will
expand, and expected cash flows will increase. Aggregating the benefits of
the combination, the synergy buyer believes that the firm with expected
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synergies could be worth as much as $200. Remember that the present value
of the veterinary practice’s cash flows under current management is worth
only $100. To generate as much as an additional $100, the new buyer esti-
mates that an additional $50 of investment would be required. As we show
next, this synergy investment can be valued as a call option on additional
firm assets.

For argument’s sake, let us assume that the synergy and pure control
options are worth $14 and $11, respectively. What is the minimum control
value the target will accept and the maximum control value the strategic
buyer would be willing to pay? The minimum control value is the value of
the pure control option: $11. The maximum control value is $25, of which
$11 is the value of pure control and $14 is the value of the synergy option.
As a practical matter, how much the strategic buyer will actually pay
depends on the acquirer’s bargaining power relative to the bargaining power
of the target. What we know from recent studies of private firm acquisitions
by public firms is that private firm targets generally have less bargaining
power than their public firm acquirers.7 This means that private firms appear
to be receiving less then they might and public firms are retaining more of the
expected wealth creation that occurs as a result of the acquisition.

The Option Pricing Model

In this section, we use the non-dividend-paying version of the Black-Scholes
option pricing model to value each of the components of the control pre-
mium. Equation 7.1 shows the basic equations.

TCP = CPp + CPs

CPj = V0 × N(d1) − X × e−rT
× N(d2)

j = p,s

d1 = (ln(V0/X) + (r + σ
2/2) × T)/σ × T0.5 (7.1)

d2 = d1 − σ × T0.5

N(di) = (1/(2π
0.5) �

di

−∞

e−X2/2 dX, i = 1,2

where TCP = the total value of control
CPp = the value of pure control
CPs = the value of the synergy control option, or the value of a

call option on additional assets needed to execute the
acquirer’s strategy

V0 = the value of the target firm’s cash flows as a stand-alone
entity
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T = time to expiration of the option (which varies with the
type of option being considered)

r = the risk-free interest rate with a duration equal to T
e−rT

= the discount factor based on continuous compounding
X = the exercise price (for CPp it is equal to V0; for CPs it is

equal to the investment required to create the synergy
value)

σ = the standard deviation of returns (for CPp it is equal to
the standard deviation of returns on firm equity prior 
to the acquisition; for CPs it is equal to the standard
deviation of returns on equivalent synergy investments)

N(di), i = 1,2 is the cumulative probability density function

Valuing the Pure Control Option As we demonstrate here, the value of an
option increases with time to expiration and volatility of returns on the
underlying assets. The reasoning is as follows: The longer the time to expi-
ration of the option, the more time there is for the value of the underlying
assets to exceed the purchase, or exercise, price. The greater the volatility of
the returns on the firm’s assets, the greater the potential of asset returns
being high, resulting in the market value of the underlying assets exceeding
the exercise price. Since volatility is symmetric, the market value can also be
below the exercise price. However, in this case the option would not be exer-
cised, and the transaction would not take place.

The time to expiration defines the life of the option. In the case of the
pure control option, one can think of time to expiration as the due diligence
period at the end of which the prospective buyer either exercises the option
and buys the firm or not. Due diligence time frames vary, but they generally
do not take longer than six months, although there are cases where they
extend beyond a year. Table 7.4 assumes that the maximum life of a pure
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TABLE 7.4 Value of Pure Control Premium Expressed as a Percent of the Stock
Price Prior to the Acquisition Announcement

Assumptions: Exercise price and market value are $100; risk-free rate = 2%.

Time to
Standard Deviations of Returns

Expiration:
Months 25% 50% 75% 100%

3 5.19% 10.10% 14.98% 19.81%
6 7.46 14.36 21.16 27.81
9 9.25 17.64 25.85 33.78

12 10.79 20.41 29.74 38.66



control option is 12 months. The measure of volatility required by option pric-
ing models is the standard deviation of asset returns. An approximation to cal-
culating the volatility of private firm returns is described in Appendix 7A.

Table 7.4 shows that the value of the option increases with time. Option
value also increases with volatility. What is the intuition here? Paying more
for risk does not seem to make sense . . . but it does when you consider what
a pure control option is. It is insurance against making a mistake. The
greater the degree of uncertainty about receiving the promised cash flows
from the control owner, the more one is willing to pay for insurance to find
out whether entering into the bargain with the seller makes sense. If one
were certain about receiving the promised cash flows, then there would be
no reason to pay a premium for them. Thus, the value of pure control
should be greater for a risky firm than for a less risky firm with the same
exercise price.

Valuing the Synergy Option A synergy option emerges when a buyer has an
alternative strategy for the use of the firm’s assets. That is, the strategic
buyer believes his or her actions can produce more upside valuation possi-
bilities relative to what is possible under the current regime. Since upside
valuation possibilities increase, the strategic buyer can afford to pay an
increment above the pure value of control. Let us return to our earlier exam-
ple of the sale of the veterinary practice to a strategic buyer who desires to
create the dog hotel. The present value of the veterinary practice cash flows
is still $100. Based on the buyer’s experience, it will take $50 of investment
to create as much as $50 of additional value. If this strategic investment
were initiated today, it would have a net present value of zero. But this tra-
ditional analysis does not consider the fact that there is potentially signifi-
cant upside value to this strategic investment, perhaps as much as an
incremental $100, instead of $50, in value. Moreover, the buyer knows that
the $50 investment can be postponed to a later time, so more of the uncer-
tainty surrounding the possibility of achieving the $100 upside could be
resolved. The fact that the strategic investment can be postponed if condi-
tions are not right has value. Like the pure control option, the value of 
the strategic option is based on the volatility of return and the time to
expiration.

Based on past experience and other factors, the buyer expects the syn-
ergy strategy to have a volatility of 25 percent. Keep in mind that this
volatility is not the return volatility associated with veterinary practice
under old management, but rather the volatility of asset returns associated
with the investment created by the “dog hotel” strategy. The volatilities will
not necessarily be the same because the risk profiles of the cash flows from
the business-as-usual strategy may be very different than the incremental
cash flows produced by the dog hotel strategy. For example, if the acquiring
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firm management has been successful in implementing similar synergistic
strategies in the past, then the return volatility will likely be lower than if the
firm were implementing the strategy for the first time. But this does mean
that the option is worth less, since a lower risk profile may mean that the
value of expected cash flows is greater relative to the investment, and thus
the investment has intrinsic value.8 Again, these considerations are a func-
tion of a known buyer’s characteristics and track record.

The final parameter is the time to expiration. Since this is a strategic
option, it can be exercised anytime, and hence from this perspective alone it
is quite valuable. In finance, the period over which the firm is expected to
earn rates of return above its cost of capital is called the competitive advan-
tage period. Given that a strategic option is being considered, the time to
expiration should coincide with the length of time of the competitive advan-
tage period. As a practical matter, the length of time of the competitive
advantage varies depending on a multitude of factors, although it is often
taken to be five years.9 Based on an exercise price of $50, expected present
value of cash flows of $50, volatility of 25 percent, and a five-year risk-free
rate of return of 3 percent, the Black-Scholes model indicates that the strate-
gic option is worth approximately $14.

Putting It All Together Using Equation 7.1, let us assume that the pure con-
trol premium has 12 months to expiration and a volatility of 25 percent.
Therefore, the value of pure control is about $11 and the value of the syn-
ergy option is $14. Thus, the value of the total control premium is $25. In
this example, the buyer of the veterinary practice would be willing to pay no
more than $125 for the practice, or $25 above the present value of the vet-
erinary practice’s stand-alone cash flows. Clearly, if the buyer has significant
negotiating leverage, the premium paid will be lower than 25 percent. As
noted earlier, it appears that in such cases public firms purchase private firm
targets. Alternatively, if the seller has leverage and the buyer believes that its
future is compromised without purchase of the target, then payment in
excess of 25 percent may well be possible. In this case, however, the para-
meters used to calculate the synergy option would be different and presum-
ably give rise to a larger premium.

A PRELIMINARY TEST OF THE MODEL

This section reports preliminary results of testing whether there is a rela-
tionship between the value of pure control and actual control premiums
paid. This test takes two forms. First, our theory suggests that the value of
pure control should be no greater than the reported control premium.
Hence, we want to test this hypothesis. Second, we want to test whether
there is a significant correlation between the estimated values of pure
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control and the control premiums actually paid. If so, this would indicate,
although not prove, that an option pricing model is a useful first step in
estimating the proper size of the control premium in the presence of non-
strategic buyers.

The initial sample included 86 firms that were acquired between 1998
and 2001. The data comes from Mergerstat/Shannon Pratt’s Control Pre-
mium Study.10 Of the thousands of transactions reported in this study, we
randomly selected 86 acquisitions. For each firm in the sample, we collected
end-of-month stock price data for 60 months prior to the two-month date
from which the acquisition premium was calculated. From this data we cal-
culated each stock’s volatility as the variance of its monthly returns. The
risk-free rate was the yield on a government security rate prevailing at the
end of the month prior to the two-month window, with a maturity equal to
the life of the option. The exercise price was set at the month-end price prior
to the two-month acquisition window. For each firm the pure control pre-
mium was calculated assuming a one-year life. The value of the synergy
option was calculated as the difference between the reported control pre-
mium and the estimated value of the pure control option. Appendix 7B con-
tains all the data in this study. Table 7.5 summarizes the basic results for the
total sample and two subsamples.

The first subsample removes firms with reported negative control pre-
miums. A negative control premium means that the firm was bought for less
than the value of its expected cash flows. Without having any additional
information about the transaction, this result makes little economic sense.
Therefore, we removed these firms from our sample. Sample 3, the second
subsample, removes firms that had negative synergy option values. Sixteen
firms fell into this category. Negative synergy option values can arise for at
least two reasons. The first reason is that the pure control premium was esti-
mated with sufficient error such that its value exceeded the reported control
premium. The error can emerge for a number of reasons. These include the
option life being too long (e.g., 12 months instead of 6) and the estimated
volatility being too large. Another reason is that since the acquirer pur-
chased the firm at a discount to the firm’s intrinsic value, a negative synergy
value implies that the acquiring firm paid less than the value of pure control.
Put differently, the seller left money on the table. At this juncture, we have
no way of measuring whether the negative difference is due to measurement
error or inefficient pricing. However, the fact that these negative differences
occur for only 16 firms, or about 20 percent of the firms in sample 2, we
expect that they are not the result of measurement error, but, rather, arise
because of shrewd bargaining on the part of the buyers. Nevertheless, a
more intensive analysis needs to be undertaken before any definitive con-
clusions can be reached on this point.
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The results shown in Table 7.5 are interesting, the aforementioned
drawbacks notwithstanding.

First, the value of pure control is less than the reported control premium
for 78 percent of sample 2 (58/74).

Second, the value of pure control is generally far smaller than the value
of the synergy option. In 42 out of 58 cases, the synergy option value
exceeds the pure control option value, and this result is significantly differ-
ent than the result obtained by pure chance. In only four cases do the dif-
ferences exceed 10 percent and, of these, only two exceed 20 percent. This
means that in relatively few cases the pure control option value exceeds the
value of the synergy option.

This result is consistent with what one would expect. The reason is that
acquisitions are generally carried out for strategic reasons, irrespective of
whether the combination makes economic sense to stock market investors,
and not because the acquirer simply wants to operate the target in the same
way in the future as it has been run in the past. Even in cases where the chief
motivation for the acquisition is to end noneconomic activities carried out
by current management, one would not expect the pure control option to be
worth more than the synergy option, the option to end specified activities.
Indeed, during the 1980s there were a number of well-publicized takeover
attempts whose primary purpose was to change management precisely
because it would not respond to stock market pressures to end activities that
were wasting corporate resources.12

Overall, Table 7.5 indicates that, on average, the value of pure control
is less than the synergy option value. The relative importance of the pure
control option declines as we move from sample 1 to sample 3. Sample 3
indicates that, on average, the value of pure control is 17 percent of the
preacquisition announcement price, which is about 26 percent of the acqui-
sition premium. Although not shown, the coefficient of variation for both
the pure control and synergy options was calculated. This metric, measured
as the ratio of the standard deviation to the average, indicates that the value
of the pure control option varies far less relative to its average than does the
value of the synergy option. This is true for all samples, and this result is
what one would expect. The reason is that the risks associated with synergy
activities are likely to be far greater than running a stand-alone business,
and the exercise period for implementing the synergy option will certainly
be far greater than time to expiration of a pure control option. Where both
factors are in play, the synergy option will generally represent the greatest
percentage of the reported control premium.

Finally, we estimated a model where the reported control premium is
the dependent variable and the pure control option is the independent vari-
able. This exercise was carried out for sample 3 firms only. Table 7.6 shows
the results of this analysis.
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The regression model indicates that there is a significant relationship
between the values of the pure control option and reported control premi-
ums. The adjusted R2 is 22 percent, and the coefficient of the pure control
option, 2.63, is statistically significant. While these results are promising
and support the use of the option pricing framework when estimating the
size of a control premium, much additional research needs to be done. How-
ever, these results do lend support to the view that control owners have con-
trol options that are valuable apart from the expected cash flows of their
firms.

SUMMARY

This chapter reviewed research that analyzed acquisition (control) premium
paid for private firms relative to those paid for public firms. In general, the
results suggest that private firm control premiums are greater than those of
public firms by a wide margin. The results also suggest that the private firm
increment should be higher, indicating that prices paid for private firms may
be too low.

The chapter then developed a control premium model based on op-
tion pricing theory. Most private firm transactions reflect a purchase by a
business-as-usual buyer as opposed to a strategic acquirer. In these cases, the
control value should reflect only the value of pure control. Implicitly includ-
ing a synergistic component, for example, by using the median value from
published control studies, creates a significant bias in the firm’s control
value. Second, the value of control is not represented in the expected cash
flows of the stand-alone firm. While these expected cash flows represent the
expected exercise of control owner options, the value of pure control repre-
sents control options not yet exercised. Hence, the pure control option has
a value in excess of the firm’s expected cash flows that is independent of the
value that a buyer hopes to create based on expectations of combinatorial
synergies. The chapter also presented some preliminary test results that indi-
cate the value of pure control is correlated with and lower than the reported
control premium. This result is consistent with the option pricing theory of
control.
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APPENDIX 7A: ESTIMATING PRIVATE FIRM VOLATILITY

Employing the option pricing model to estimate control premiums requires
a measure of return volatility. For private firms, this volatility can be
approximated using a principle result from the CAPM shown in Equation
7A.1.

σi
2

= bi
2

× σ
2
m + σ

2
ie (7A.1)

where σ
2

= the variance of the volatility of returns for firm i and the
market portfolio m, respectively.

σ
2
ie = nonsystematic risk that can be diversified away through

portfolio diversification
bi = the single-factor CAPM beta for firm i

The expected return for firm i can be estimated from the buildup
method shown in Equation 7A.2.

ki = kf + betai × RPm + SPi + FSPi (7A.2)

where kf = the expected return on the risk-free asset.
RPi, SPi, and FSPi = risk premiums that reflect market risk, size risk,

and firm-specific risk, respectively.
betai = the CAPM beta adjusted for size and 

firm-specific risk (this beta is defined as 
(ki − kf)/RPm)

Equation 7A.2 can now be solved for betai, as shown in Equation 7A.3.

betai = (ki − kf)/ RPm − SPi / RPm − FSPi /RPm (7A.3)

The beta calculated using Equation 7A.3 is the unlevered beta adjusted
for nonsystematic risk factors. If the private firm has an optimal capital
structure that includes debt, the beta calculated using Equation 7A.3 must
be further adjusted to reflect this risk using the well-known Hamada rela-
tionship described in Chapter 5. By substituting betai for bi in Equation
7A.1, we can now approximate σi

2 under the assumption that σ2
ie is small or

close to zero. Since the two critical nonsystematic risk factors determining a
firm’s risk are now incorporated into the adjusted beta, it is reasonable to
assume that diversifiable risk is relatively low.
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