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ABSTRACT
A discount for the lack of marketability is the implicit cost of quickly monetizing a non-marketable asset
at its current value. These discounts are used in many venues to determine the fair market value of a nonmarketable asset such as a privately-held business. There has been much written on the quantification of
the discount for the lack of the marketability which is briefly summarized in this article. Marketability
refers to monetizing the non-marketable asset at its cash equivalent current value. Current practice often
uses the cost of a put option as a proxy for the discount. A put option insures that the investor will receive
no less than the current value of the underlying asset. However, the use of a put also allows the investor to
maintain the asset’s upside potential. Therefore, the cost of a put overstates the discount for the lack of
marketability. We show that the cost of monetizing a non-marketable asset at its current value through a
loan, secured by an at-the-money equity collar, more effectively captures the true cost of marketability.
When puts and calls cannot be employed to secure the current value on the underlying asset, a portfolio
consisting of the non-marketable asset and a stock index, where puts and calls can be written on the index
can be constructed. The effectiveness of the portfolio in creating a risk free outcome depends upon the
correlation and volatility of the stock index and the non-marketable asset. We demonstrate that, relative
to current practice, the use of an equity collar with a loan greatly reduces the implied discount for the lack
of marketability.
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I.

Introduction

Common stock that is restricted from being traded on a public exchange tends
to trade at a discount to publicly traded shares of the same corporation. The discount is
often referred to as a discount for lack of marketability (“DLOM”). Likewise, the
common stock of privately-held corporations, which by definition are non-marketable,
are often reduced to their fair market value using a DLOM. This reduction in value can
have a significant impact on gift and estate taxes paid. The U.S. Tax Court has accepted
discounts for lack of marketability performed for estate and gift tax purposes in the range
of 10 to 50 percent1 . Discounts of similar magnitude are also often seen in other venues
such as divorce proceedings in the context of equitable distribution of a private
corporation. Experts in a judicial setting must be able to defend both the foundation and
conclusion of their discount for lack of marketability in order to survive a Daubert (1993)
challenge. This paper extends the discussion of option theory used by valuation
professionals, and provides the theoretical and empirical basis for determining both the
magnitude of, and foundation for, discounts for lack of marketability based upon
achieving a cash equivalent value for a non-marketable asset.
We suggest that the cost of a hedging strategy, employing an at the money equity
collar along with the interest cost of borrowing funds to monetize the underlying asset,
better captures the full cost of providing liquidity to a non-traded asset. The at-themoney equity collar eliminates the downside risk for the investor through a pricing floor
set at the current value of the underlying non-marketable asset. This is equivalent to the
individual buying an at-the-money put option. At the same time, the upside gain for the
individual is eliminated through a pricing cap set at the asset’s current value. This is
equivalent to the individual writing an at the money call option. The result is that the
collar guarantees the current value of the underlying security will be received when the
contract ends. A securitized loan it then used to monetize the asset. The interest cost of
the loan represents the cost of monetizing the non-marketable asset. Given that both the
upside and downside risks of the underlying asset returns have been eliminated through

1

See Laro and Pratt (2011).
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the use of the collar, the cost of the loan correctly captures the discount for the lack of
marketability and provides a cash equivalent value.

II.

Background and Related Literature

Valuation practitioners have continued to debate the theoretical framework that
best supports a pragmatic approach to estimating a discount for lack of marketability (see
Reilly and Rotkowski 2007). Studies on observed discounts were first published in 1971
with the SEC Institutional Investor Study. Empirical studies have focused on a lack of
marketability discounts based upon surveys of the issuance of restricted stock and IPOs.
Restricted stock studies have analyzed the price differential between private placements
of restricted stock relative to their freely traded counterpart. Advancements using
regression analysis began with Silber (1991) where he found discounts for the lack of
marketability had a median value of 33.75 percent. Hertzel and Smith (1993) analyzed
106 private placements during the period from 1980 to 1987. Their regression analysis
concluded that an appropriate discount for lack of marketability was 13.5 percent. Bajaj,
Denis, Ferris and Sarin (2001) examined 88 private placements during the period 1990
through 1995. Registered shares were issued at a median discount of 9.85 percent while
placements of unregistered shares had a median discount of 26.47 percent. A regression
analysis indicated that the lack of marketability accounted for 7.23 percent of the overall
discount. More recently, Comment (2012) concluded that discounts for lack of
marketability should be approximately of 5.5 percent based upon his analysis of over
1,100 private placements that took place between 2004 and 2010. To some extent
Comment’s results may be due to the shortening of the time period under Rule 144
where trading restrictions were changed from two years to six months. IPO studies have
expressed the discount for the lack of marketability as the percentage change between the
price at which a private company goes public and the private market price of that firm
prior to the IPO. Emory (2002) indicated that the discount for the lack of marketability
is between 40 percent and 45 percent based upon transactions up to five months prior
to the IPO. IPO studies have not been widely accepted since it is difficult to eliminate
other factors that may account for the observed price differential. Pre-IPO transactions
generally involve company insiders who may be acquiring stock at discounted prices for
a variety of reasons of which a discount for a lack of marketability is only one. In
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addition, a company’s IPO price may reflect improved expectations of performance
relative to when a pre-IPO transaction occurred.
In recent years, option theory has been utilized as both the theoretical and
empirical basis for determining discounts for a lack of marketability. Some of the more
prominent strategies have used the cost of a put option as a proxy for the discount. For
example, Chaffee (1993) proposed using the cost of a put option on the underlying
restricted asset as a proxy for the discount for the lack of marketability. According to
Chaffee, the owner of a non-marketable asset is exposed to a potential loss due to the
asset’s lack of marketability, and the put option captures the cost of that potential loss.
Based upon the volatility of small publically traded companies, Chaffee concluded that
the discount for the lack of marketability for private equity interests with a two year
holding period were 28 percent to 41 percent. Longstaff (1995) used option pricing
theory to set the upper bound on the value of marketability by using a lookback put.
The Longstaff model assumes that an investor has perfect foresight over a security’s
restriction period, and could sell a security at its maximum price. Longstaff’s discount
for lack of marketability represents the cost to an investor of giving up the opportunity
to sell at that maximum price. Dyl and Jiang (2008) used the lookback put, in
conjunction with other methods, to establish the discount for the lack of marketability
for publicly traded stock subject to trading volume restrictions. Brooks (2014) provides
a general option framework capturing asset maturity, volatility, hedging availability and
investor skill. The underlying theory for using the cost of a put option to determine a
lack of marketability discount is that the at-the-money put would secure the common
shareholder’s current price by providing protection from downside risk. If the stock price
was lower than the indicated value at the liquidity date, the investor would be able to sell
the shares at the put strike price, and be protected from downside risk.
III.

Why a Put Option Overstates the Lack of Marketability Discount

The error in estimating the discount using a put relates to the definition of
marketability. Marketability refers to immediately receiving exactly the current value of
the non-marketable asset, while a put assumes the investor would receive no less than its
current value at the end of the restriction period. The essence of a DLOM is quantifying
the detriment to value between a non-marketable asset and its freely traded counterpart.
A put not only protects the holder from downside risk, it also offers the opportunity for
upside potential, a benefit whose cost is included in the put premium. We demonstrate
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that the cost of a put option significantly overstates the discount for lack of marketability.
In addition, a put option does not capture a critical component of marketability, the cost
of monetizing the current value of the underlying asset.
Assume an individual has a share of stock that is restricted from sale for one year.
It has a freely traded current value of $30. The security does not pay dividends, has an
expected standard deviation of returns equal to 30 percent, and the risk free rate is 1
percent. Following the Cox, Ross and Rubenstein binomial tree model, the freely traded
share price might increase to $50.44, or fall to $17.84, as shown on Figure 1.

50.44
42.42
35.67
30

35.67
30
25.23

25.23
21.21

17.84
time line (days)
Figure 1.

120
240
360
Put Option Example

The individual can eliminate the risk of a loss by purchasing a put option. The
put affords the right, but not the obligation, to sell the shares for $30 any time during
the year. The model yields a put option value of $3.74. Many valuation professionals
use the cost of the put to determine the lack of marketability discount. With a cost of
$3.74, the put implies a lack of marketability discount of 12.47 percent ($3.74 / $30).
However, the cost of the put option is not an appropriate measure of a discount for the
lack of marketability for two reasons. First, a put option not only preserves value, but
also allows for potential capital appreciation. Second, it does not provide for the current
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monetization of the asset’s value. The cost of achieving marketability should not include
the potential for capital appreciation and it should include the cost of monetization.

A.

Estimating the Marketability Discount Using an Equity Collar

We suggest that the cost of a hedging strategy, employing an at the money
equity collar along with the interest cost of borrowing funds to monetize the
underlying asset, better captures the cost of providing liquidity to a non-traded asset.
The result is that the collar guarantees the current value of the underlying security
will be received when the contract ends.
Figure 1A shows the results of employing the put option versus using an at
the money collar. The put option allows for upside gain while the collar preserves
current value.

$
$
$
$
$

Share Price
17.84
21.22
30.00
42.19
50.44

Net Proceeds from
Equity Collar with
Borrowing
$
29.07
$
29.07
$
29.07
$
29.07
$
29.07

Proceeds From
Put at end of
Restricted Period
$
26.26
$
26.26
$
26.26
$
38.45
$
46.70

$ 55.00
$ 50.00

Net Proceeds

$ 45.00
$ 40.00
$ 35.00
$ 30.00
$ 25.00
$ 20.00
$ 15.00

$ 10.00 $ 15.00 $ 20.00 $ 25.00 $ 30.00 $ 35.00 $ 40.00 $ 45.00 $ 50.00 $ 55.00
Share Price

Figure 1A. Payoff Table
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The collar hedges both the downside risk of receiving less than $30, as well
as the potential upside to receive more than $30. The equity collar ensures that the
investor will receive the current fair market value of the underlying asset at the end
of the collar’s term. However, to correctly capture the discount for the lack of
marketability one must also determine the cost to monetize the underlying asset at its
current value. Given that the holder of the restricted asset is guaranteed to receive
$30 one year from now, plus the earnings of the collar transaction, monetizing the
position at a low rate of interest is feasible. Thus, the correct discount for the lack of
marketability is the financing cost to monetize the asset less the net proceeds of the
equity collar. This is significantly lower than the 12.47 percent implied by the put
option. As shown on Figure 1A, the outcome of such a strategy is that the holder of
the restricted asset is guaranteed to receive $29.072. This consists of the $30 being
borrowed at an assumed rate of 4 percent, plus the $.27 earned on the creation of the
collar3 which represents a discount for lack of marketability of 3.1 percent ($.93 /
$30.00).
In summary, when the underlying asset can be hedged using an at-the-money
collar, the DLOM is best measured by the net financing cost to monetize the current
value of the underlying asset. In contrast, the cost of a put option represents insurance
rather than marketability. Thus the cost of a put significantly overstates the discount
and does not account for monetizing the asset. Monetizing an equity collar results in
a materially lower discount for the lack of marketability.
B.

When the Underlying Asset Cannot be Directly Hedged: The Put Option

In many situations it is unlikely that puts and calls can be employed on a nonmarketable asset. Examples include determining a DLOM for an interest in a closelyheld firm, and when hedging public stock holdings is not permitted. In these
situations, a portfolio can be constructed by combining the non-marketable asset with
a traded index or portfolio that allows for put and call contracts. When the non-

2
3

Typically the transaction cost of purchasing a put is not included in the estimated marketability discount.

Under the assumptions employed in Figure 1, the value of the call option is $4.01. The proceeds of the
collar are ($4.01-$3.74) * 1.01= $.27. The cost of borrowing is 4 percent * $30.00 = $1.20. Therefore,
the net proceeds are: $30.00 + $.27 - $1.20 = $29.07.
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marketable asset and the stock index are not perfectly correlated, the purchase of puts
on the stock index will not eliminate all of the downside risk.
Table 1 demonstrates the five basic outcomes that result when an index, which
is less than perfectly correlated with the underlying security, is employed to proxy a
put option on a non-traded security. For this illustration, we have ignored the cost of
the put.
Assume a non-traded security is judged to have a value of $100. An index in
which put options can be traded is employed as the hedge vehicle. A put option with
an exercise value of 100 is purchased. Rows A and B represent scenarios in which
the non-traded security rises in value to $110. In case A the Index rises as well to
$120. Since the put option pays off when the index is less than its exercise price, the
put is discarded and the client receives $110. Row B shows the case where the index
has fallen to $80. In this scenario the put is exercised leading the client to end up
with a value of $130 representing the increase in value to $110 of the underlying asset
and the $20 payoff from the put option. Rows C through E represent scenarios under
which the value of the underlying asset falls to $90. Row C shows the case in which
the index rises so that the put option is discarded. The client receives the $90 for the
underlying asset value. In D, the index falls but not as much as did the underlying
security. As a result the loss is less than if the put option had not been purchased, but
it does not lead to a value equal to the original $100. Finally line E shows the outcome
is which the index falls more than does the underlying asset value. In this scenario,
the client ends up with a value greater than the original underlying value since the
profit from the put is greater than is the loss attributed to the underlying asset.
Table 1. Put Portfolio Outcome: Underlying Stock
And Stock Index Not Perfectly Correlated

A
B
C
D
E

Ending Price:
Underlying
Stock
$
110
$
110
$
90
$
90
$
90

Ending
Price: Stock
Index
$
120
$
80
$
110
$
95
$
85

Portfolio
Outcome
$
110
$
130
$
90
$
95
$
105

To show this more fully, a Monte-Carlo simulation with 100,000 trials was
performed assuming that both an underlying non-marketable asset and a synthetic
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stock index have an expected return of 18 percent, a standard deviation of 30 percent,
and a risk free rate of 1 percent. The Pearson correlation coefficient between the
stock index and the non-marketable asset is assumed to be 85 percent. The cost of
the one year put option is $11.37. Figure 2 Panel A demonstrates that the put option
on the index is not capable of providing full downside protection.
Figure 2. Outcome from Purchasing a One Year Put on Stock Index and
Liquidating the Underlying Asset at Year End
Panel A: Probability of Receiving Less than $100

As shown, when the hedge is terminated, there is a 20.15 percent likelihood
that the owner of the non-marketable asset will receive less than $100 at the end of
one year. The mean outcome is $119 with a range of outcomes from $70 to $256.
Figure 2 Panel B shows the process for monetizing the current value of the
non-marketable asset. There is a 95 percent level of confidence that $90.07 or greater
will be realized at the termination of the hedge. The owner of the asset can borrow
$90.07, employing the asset as collateral, at a 4 percent interest rate, and the
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remaining $9.93 at a rate of 12 percent.4 The weighted average financing cost would
be 4.8 percent to monetize the asset. Adding this to the 11.37 percent cost of the put
results in a 16.17 percent discount for the lack of marketability.
Panel B: Proceeds at a 95% Confidence Level

C.

When the Underlying Asset Cannot be Directly Hedged: The Equity Collar

When options cannot be written on the underlying asset a collar consisting of
the underlying non-marketable asset and a publicly traded index can be easily
implemented. The use of an index has significant implications for the discounts for
lack of marketability used in estate and gift tax valuations as well as other venues.
When comparable public companies are used to value the equity of a private

4

We have assumed an unsecured loan would have an interest rate of three times the rate of the loan for
the secured underlying asset.
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company, the group of comparables can provide a basis for creating a hedge
instrument.
An appropriate strategy would consist of creating an equity collar by
purchasing at the money puts and writing at the money calls on the index. The
combination of purchasing puts and selling calls generates a positive cash flow of
about 1 percent of the transaction value. Using the same inputs as in the previous
example, Figure 3 presents the outcomes for an at the money equity collar. An
outcome of at least $81.97 occurs with a 95% confidence level. The mean outcome
is $102.90. To monetize this position an individual would use the underlying asset
as security and borrow $81.97 at 4 percent and the $18.03 balance at 12 percent. This
results in an overall borrowing rate of 5.4 percent. Combining the cash flow
generated by the collar results in a net discount for the lack of marketability of 4.4
percent.
Figure 3.

One-Year Equity Collar Proceeds at a 95% Confidence Level

Given that the discount for a lack of marketability is the cost of monetizing
the current value of the non-marketable asset, the equity collar with borrowing is the
more appropriate instrument. This reflects that the collar eliminates both downside
risk and upside potential. The cost of the collar with borrowing is significantly less
than the cost of a put option with monetization.
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D.

Sensitivity Analysis

Table 2 provides insight into the effectiveness of an equity collar with
borrowing compared to a put option with borrowing when the underlying asset is not
perfectly correlated to the stock index. Restriction periods of six months and eighteen
months are compared. The rate of return on the non-marketable asset and the index
is assumed to be 18 percent. The standard deviation of returns range from 20 percent
to 50 percent for both the underlying asset and the index. 5 The correlation coefficient
between the underlying asset and the stock index ranges between 50 percent and 90
percent.
As shown on Table 2, if an asset with a six-month restriction period has a
standard deviation of 35 percent, the discount for the lack of marketability, based on
the cost of a normal put, would be 9.7 percent. When the correlation between the
non-marketable security and a traded index is 70 percent, 82 percent of the downside
risk is protected with 95 percent confidence. Therefore, the cost of borrowing would
be 2.6 percent (4%*82% + 12%*18%) for six months6. The discount for the lack of
marketability using the cost of the put (9.7%) plus the cost of borrowing (2.6%) is
12.3 percent. Estimating the discount for the lack of marketability utilizing the put
is in error. The put option only removes downside risk and does not provide
immediate funds. Further, unless the put can be sold on the underlying asset, even the
downside risk may not be fully protected. When the correlation coefficient between
the underlying asset and the stock index is reduced to 50 percent the discount for the
lack of marketability, using the put plus borrowing, increases to 12.5 percent. In this
situation, 77 percent of the downside risk is protected with 95 percent confidence.
The discount for the lack of marketability is reduced significantly when
employing an at the money equity collar with borrowing. The reduction in the
discount for the lack of marketability properly reflects that quantifying the discount
should not include the opportunity to earn a gain on the underlying asset during the
restriction period. The cash flow from selling a call and removing this upside

5

We have assumed that the expected return and standard deviation of the illiquid asset and the stock index
are the same. Simulations indicated that there was very little difference in outcomes with varying expected
rates of return and all else held constant.
6

The financing cost to monetize the underlying asset was based upon an interest rate of 4 percent for the
hedge portfolio outcome at a 95 percent level of confidence based upon running 100,000 simulations. A
12 percent interest rate for the unsecured proportion of asset was employed.
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Table 2. Marketability Discounts Based Upon Cost of Hedge
and Interest Cost to Monetize
Panel A: Six Month Duration
Marketability Discount
standard deviation
cost of a put

20%

35%
5.5%

50%
9.7%

13.9%

Equity Collar
Equity Collar
Equity Collar
with
Put with
with
Put with
with
Put with
Borrowing
Borrowing Borrowing Borrowing Borrowing Borrowing
correlation rate of return
0.90
1.9%
7.7%
2.3%
12.0%
2.6%
16.4%
0.70
18%
2.2%
7.8%
2.5%
12.3%
3.0%
16.7%
0.50
2.4%
7.8%
2.9%
12.5%
3.3%
17.0%
PROPORTION OF ASSET HEDGED WITH A 95% CONFIDENCE LEVEL
Equity Collar hedges both upside and downside price risk
Put only hedges downside price risk
standard deviation

20%
35%
50%
Equity Collar
Equity Collar
Equity Collar
with
Put with
with
Put with
with
Put with
Borrowing
Borrowing Borrowing Borrowing Borrowing Borrowing
correlation rate of return
0.90
95%
94%
83%
89%
76%
85%
0.70
18%
86%
91%
78%
82%
64%
74%
0.50
84%
89%
70%
77%
58%
67%

Panel B: Eighteen Month Duration
Marketability Discount
standard deviation
cost of a put

20%

35%
8.57%

50%
15.7%

22.7%
Equity Collar
Equity Collar
Equity Collar
with
Put with
with
Put with
with
Put with
Borrowing
Borrowing Borrowing Borrowing Borrowing Borrowing
correlation rate of return
0.90
5.1%
14.6%
6.9%
22.6%
8.2%
30.3%
0.70
18%
6.0%
14.8%
8.3%
23.6%
10.0%
31.7%
0.50
6.5%
15.0%
8.9%
24.1%
10.8%
32.5%
PROPORTION OF ASSET HEDGED WITH A 95% CONFIDENCE LEVEL
Equity Collar hedges both upside and downside price risk
Put only hedges downside price risk
standard deviation

20%
35%
Equity Collar
Equity Collar
with
with
Put with
Borrowing Borrowing Borrowing
correlation rate of return
0.90
86%
97%
74%
0.70
18%
81%
95%
63%
0.50
81%
93%
60%

50%
Equity Collar
with
Put with
Borrowing
Borrowing
Put
88%
61%
81%
78%
46%
67%
73%
41%
59%
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potential reduces the cost of marketability. The cost of the equity collar is also
reduced as the call component of the collar yields slightly more cash flow than the
cost of the put component. Increases in volatility cause moderate increases in the
discount for the lack of marketability because a smaller proportion of the underlying
asset value can be financed at a low rate.
Unlike the put option, the equity collar is only moderately impacted when the
duration of the option contracts are extended from six to eighteen months, as the put
option and call option cash flows offset each other. On Table 2, a put option with
financing, with a 90 percent correlation between the underlying non-marketable asset
and the index, and a 35 percent standard deviation, has a discount for lack of
marketability of 12 percent. Increasing the restriction period from 6 to 18 months,
increases the discount for the lack of marketability by 10.6 percentage points to 22.6
percent. The increase in the collar plus financing with the same characteristics leads
to an increase of 4.6 percentage points.
IV.

Conclusion

A marketability discount represents the cost of eliminating all price risk and
monetizing the current value of a non-marketable asset. The cost of a put contract to
proxy the lack of marketability discount is inappropriate because, while it reduces
downside risk, it continues to allow for upside potential. In addition, the put does not
capture the cost of monetizing the non-marketable asset. An equity collar, coupled
with a loan to monetize the asset, properly values the discount for lack of
marketability, and results in a lower discount than a put option. In addition, our
research implies that the discount for lack of marketability employing the collar is
similar to the average discounts found in more recent studies of restricted stock
discounts (Bajaj, Denis, Ferris and Sarin (2001), Comment (2012)).
In several estate and gift tax cases, Tax Court has criticized the use of hedging
instruments to determine an appropriate DLOM based upon the feasibility of
employing the strategy.7 However, it is well established that customized collar
contracts are created by commercial and investment banks (see Bajaj, Denis, Ferris

7

Litman v. United States, 78 Fed, Cl. 90, (2007) and Murphy v. United States, 94923, 2009-2
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and Sarin 2001).8 In addition, Tax Court in other venues has recently found that
Variable Prepaid Forward Contracts (“VFPC”) represent a current sale of the
underlying asset which makes the cost of a VFPC a mechanism to estimate a discount
for the lack of marketability. (See Rubinger and LePree 2011). The equity collar in
conjunction with borrowing is similar to the current practice of constructing VFPCs
for individuals with concentrated equity positions.9 VPFCs are currently used by
individuals to monetize security positions for a variety of reasons (Welch 2000). As
pointed out by Jagolinzer, Matsunaga and Yeung (2007) in their analysis of 201
VPFCs, the payment may be the result of the individual meeting an immediate
liquidity need. VPFC transactions combine an equity collar with borrowing to
provide the holder of an non-marketable asset an immediate cash payment in
exchange for a pledge to deliver the current value of the non-marketable asset at a
future date as pointed out by Bettis, Bizjak and Kalpathy (2013) in their analysis of
983 VPFC and other similar derivative instruments used by corporate insiders.
In some circumstances puts and calls cannot be used on the underlying asset.
In those cases a portfolio consisting of the non-marketable asset and a stock index
allows for the creation of an effective hedge. As shown on Table 2 the effectiveness
of the equity collar depends upon the correlation between the non-marketable asset
and the index used to create the hedge. A potential weakness of both the put and the
equity collar methods is that as the correlation falls, less of the position can be
effectively hedged and a lender may become less willing to monetize the asset. While
it is not possible to define a specific cut off between the correlation of the underlying
asset and an available index that would lead a lender to refuse financing, it is clear
that higher correlation leads to both lower discounts for marketability and an
increased likelihood that a loan can be obtained. However, in cases where no loan is
possible, we suggest restricted stock studies be given more weight in determining an
appropriate DLOM.

8

In a recent engagement, an investment bank was willing to collar an illiquid asset comprised of public
and private securities that was restricted from sale for an eighteen month period. The bank was willing to
lend the holder of the asset 91% of its current value.

9

Unlike the at-the-money collar, VPFCs are typically not issued at-the-money to avoid being characterized
as a constructive sale by the IRS.
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