The IPO discount: Pricing on pre-IPO
transactions (in 5 months prior to IPO)
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The “sampling” problem
147

¨

With both restricted stock and the IPO studies, there is a
significant sampling bias problem.
¤

¤

¨

The companies that make restricted stock offerings are likely to be
small, troubled firms that have run out of conventional financing
options.
The types of IPOs where equity investors sell their stake in the five
months prior to the IPO at a huge discount are likely to be IPOs that
have significant pricing uncertainty associated with them.

With restricted stock, the magnitude of the sampling bias was
estimated by comparing the discount on all private
placements to the discount on restricted stock offerings. One
study concluded that the “illiquidity” alone accounted for a
discount of less than 10% (leaving the balance of 20-25% to
be explained by sampling problems).
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An alternative approach: Use the whole
sample
148

¨

¨

¨

All traded assets are illiquid. The bid ask spread, measuring the
difference between the price at which you can buy and sell the
asset at the same point in time is the illiquidity measure.
We can regress the bid-ask spread (as a percent of the price)
against variables that can be measured for a private firm (such as
revenues, cash flow generating capacity, type of assets, variance in
operating income) and are also available for publicly traded firms.
Using data from the end of 2000, for instance, we regressed the
bid-ask spread against annual revenues, a dummy variable for
positive earnings (DERN: 0 if negative and 1 if positive), cash as a
percent of firm value and trading volume.
¤
¤

Spread = 0.145 – 0.0022 ln (Annual Revenues) -0.015 (DERN) – 0.016
(Cash/Firm Value) – 0.11 ($ Monthly trading volume/ Firm Value)
You could plug in the values for a private firm into this regression (with
zero trading volume) and estimate the spread for the firm.
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Estimating the illiquidity discount for the
restaurant
149

Approach used

Estimated discount

Value of restaurant

Bludgeon (Fixed discount)

25%

$0.521 (1- .25) = $0.391
million

Refined Bludgeon (Fixed
discount with adjustment
for revenue size/
profitability)

28.75%
(Silber adjustment for
small revenues and
positive profits to a
base discount of 25%)

$0.521 (1-.2875) = $0.371
million

Bid-ask spread regression

= 0.145 – 0.0022 ln
(1.2) -0.015 (1) –
0.016 (.05) – 0.11 (0)=
12.88%

$0.521 (1-.1288) = $0.454
million
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II. Private company sold to publicly traded
company
150

¨

¨

¨

The key difference between this scenario and the
previous scenario is that the seller of the business is not
diversified but the buyer is (or at least the investors in
the buyer are). Consequently, they can look at the same
firm and see very different amounts of risk in the
business with the seller seeing more risk than the buyer.
The cash flows may also be affected by the fact that the
tax rates for publicly traded companies can diverge from
those of private owners.
Finally, there should be no illiquidity discount to a public
buyer, since investors in the buyer can sell their holdings
in a market.
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Revisiting the cost of equity and capital:
Restaurant Valuation
151

Private

Public

2.36

1.18

14.33%

14.33%

40%

40%

7.50%

7.50%

Levered beta

2.56

1.28

Riskfree rate

4.25%

4.25%

4%

4%

Cost of equity

14.5%

9.38%

After-tax cost of debt

4.50%

4.50%

13.25%

8.76%

Unlevred beta
Debt to equity ratio
Tax rate
Pre-tax cost of debt

Equity risk premium

Cost of capital
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Revaluing the restaurant to a “public”
buyer
152
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So, what price should you ask for?
153

¨

Assume that you represent the chef/owner of the restaurant
and that you were asking for a “reasonable” price for the
restaurant. What would you ask for?
a.
b.
c.

¨

¨

$ 454,000
$ 1.484 million
Some number in the middle

If it is “some number in the middle”, what will determine
what you will ultimately get for your business?
How would you alter the analysis, if your best potential
bidder is a private equity or VC fund rather than a publicly
traded firm?
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III. Private company for initial public
offering
154

¨

¨

¨

In an initial public offering, the private business is
opened up to investors who clearly are diversified
(or at least have the option to be diversified).
There are control implications as well. When a
private firm goes public, it opens itself up to
monitoring by investors, analysts and market.
The reporting and information disclosure
requirements shift to reflect a publicly traded firm.
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Starting numbers

Twitter Pre-IPO Valuation: October 5, 2013

2012 Trailing+2013
Revenues
$316.9
$448.2
Operating+Income ?$77.1
?$92.9
Adj+Op+Inc
$4.3
Invested+Capital
$549.1
Operating+Margin
0.96%
Sales/Capital
0.82

Revenue
growth of 55% a
year for 5 years,
tapering down
to 2.7% in year
10

Pre-tax
operating
margin
increases to
25% over the
next 10 years

Stable Growth
g = 2.7%; Beta = 1.00;
Cost of capital = 8%
ROC= 12%;
Reinvestment Rate=2.7%/12% = 22.5%

Sales to
capital ratio of
1.50 for
incremental
sales

Terminal Value10= 1433/(.08-.027) = $27.036

Operating assets
+ Cash
+ IPO Proceeds
- Debt
Value of equity
- Options
Value in stock
/ # of shares
Value/share

$9,611
375
1000
207
10,779
805
9,974
574.44
$17.36

Revenues
Operating3Income
Operating3Income3after3taxes
Reinvestment
FCFF

1
$33333333694.7
$333333333323.3
$333333333323.3
$33333333164.3
$333333(141.0)

3
$33331,669.1
$33333333136.3
$33333333136.3
$33333333394.8
$333333(258.5)
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5
$33334,010.0
$33333333520.3
$33333333364.2
$33333333948.6
$333333(584.4)

Cost of Debt
(2.7%+5.3%)(1-.40)
= 5.16%

+

Beta
1.40

90% advertising
(1.44) + 10% info
svcs (1.05)

155

4
$33332,587.1
$33333333273.5
$33333333265.3
$33333333612.0
$333333(346.6)

6
$33335,796.0
$33333333891.5
$33333333614.2
$33331,190.7
$333333(576.5)

7
$33337,771.3
$33331,382.2
$33333333937.1
$33331,316.8
$333333(379.7)

8
$33339,606.8
$33331,939.7
$33331,293.8
$33331,223.7
$333333333370.0

9
$3310,871.1
$33332,456.3
$33331,611.4
$33333333842.8
$33333333768.5

Cost of capital = 11.32% (.983) + 5.16% (.017) = 11.22%

Cost of Equity
11.32%

Riskfree Rate:
Riskfree rate = 2.7%

2
$33331,076.8
$333333333362.0
$333333333362.0
$33333333254.7
$333333(192.7)

Weights
E = 98.31% D = 1.69%

Risk Premium
6.15%

X

75% from US(5.75%) + 25%
from rest of world (7.23%)
D/E=1.71%

10
$3311,164.6
$33332,791.2
$33331,800.3
$33333333195.7
$33331,604.6

Terminal year (11)
EBIT (1-t)
$1,849
- Reinvestment
$ 416
FCFF
$1,433

Cost of capital decreases to
8% from years 6-10

The twists in an initial public offering
156

¨

Valuation issues:
¤

¤

¨

Use of the proceeds from the offering: The proceeds from the offering
can be held as cash by the firm to cover future investment needs, paid
to existing equity investors who want to cash out or used to pay down
debt.
Warrants/ Special deals with prior equity investors: If venture
capitalists and other equity investors from earlier iterations of fund
raising have rights to buy or sell their equity at pre-specified prices, it
can affect the value per share offered to the public.

Pricing issues:
¤

¤

Institutional set-up: Most IPOs are backed by investment banking
guarantees on the price, which can affect how they are priced.
Follow-up offerings: The proportion of equity being offered at initial
offering and subsequent offering plans can affect pricing.
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A. Use of the Proceeds
157

¨

The proceeds from an initial public offering can be
¤
¤
¤

¨

Taken out of the firm by the existing owners
Used to pay down debt and other obligations
Held as cash by the company to cover future reinvestment
needs

How you deal with the issuance will depend upon how
the proceeds are used.
¤
¤
¤

If taken out of the firm -> Ignore in valuation
If used to pay down debt -> Change the debt ratio, which may
change the cost of capital and the value of the firm
If held as cash to cover future reinvestment needs -> Add the
cash proceeds from the IPO to the DCF valuation of the
company.
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The IPO Proceeds: Twitter
158

¨

¨

How much? News stories suggest that the company is
planning on raising about $1 billion from the offering.
Use: In the Twitter prospectus filing, the company
specifies that it plans to keep the proceeds in the
company to meet future investment needs.
¤

¨

In the valuation, I have added a billion to the estimated value of
the operating assets because that cash infusion will augment the
cash balance.

How would the valuation have been different if the
owners announced that they planned to withdraw half
of the offering proceeds?
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B. Claims from prior equity investors
159

¨

¨

When a private firm goes public, there are already equity
investors in the firm, including the founder(s), venture
capitalists and other equity investors. In some cases,
these equity investors can have warrants, options or
other special claims on the equity of the firm.
If existing equity investors have special claims on the
equity, the value of equity per share has to be affected
by these claims. Specifically, these options need to be
valued at the time of the offering and the value of equity
reduced by the option value before determining the
value per share.
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The claims on Twitter’s equity
160

¨

The overall value that we estimate for Twitter’s equity is $10,779
million. There are multiple claims on this equity.
¤
¤
¤
¤
¤

¨

The owners of the company own the common shares in the company
Twitter has seven classes of convertible, preferred stock on the company
(from different VCs).
Twitter has 86 million restricted stock units that it has used in employee
compensation.
Twitter has 44.16 million units of employee options, also used in
compensation contracts. (Strike price=$1.82, life = 6.94 years)
Twitter has agreed to pay MoPub stockholders with 14.791 million shares.

The convertible preferred shares will be converted at the time of
the offering and the common shares outstanding will be 472.61
million, not counting RSUs and options. In the valuation:
¤
¤

Number of commons shares= 574.44 million (all but options)
Option value = $805 million (with maturity set to 3.47 years)
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C. The investment banking guarantee…
161

¨

¨

Almost all IPOs are managed by investment banks
and are backed by a pricing guarantee, where the
investment banker guarantees the offering price to
the issuer.
If the price at which the issuance is made is lower
than the guaranteed price, the investment banker
will buy the shares at the guaranteed price and
potentially bear the loss.
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Pricing versus Value
162

¨

¨

¨

Earlier I assessed the value of equity at Twitter to be
$9.97 billion (with a value per share of $17.36/share).
Assume, however, that the market appetite for social
media stocks is high and that you pull up the valuations
of other publicly traded stocks in the market:

What would you base your offer price on? How would
you sell it?
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The evidence on IPO pricing
163
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An investment opportunity?
164

¨

¨

Assume that investment banks try to under price
initial public offerings by approximately 10-15%. As
an investor, what strategy would you adopt to take
advantage of this behavior?

Why might it not work?
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D. The offering quantity
165

¨

¨

Assume now that you are the owner of Twitter and were
offering 100% of the shares in company in the offering to
the public? If investors are willing to pay $20 billion for
the common stock, how much do you lose because of
the under pricing (15%)?
Assume that you were offering only 10% of the shares in
the initial offering and plan to sell a large portion of your
remaining stake over the following two years? Would
your views of the under pricing and its effect on your
wealth change as a consequence?
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Alternatives to IPOs
166

¨

The traditional IPO model, with banks operating as
intermediaries and setting offering prices, has come
under assault for two reasons:
¤
¤

¨

Banking failures on the services (pricing & selling0 that they
offer in return for the fees.
Loss of the credibility effect of a banking guarantee, as bankers
have fallen in public standing.

There have been two alternatives offered:
¤
¤

In a direct listing, the listing company lists its shares directly on
the exchange, and let’s demand and supply set the price.
In a SPAC, a publicly traded entity collects money for a future
(but unspecified) IPO, and uses the funds to buy out a private
company (which now takes on the standing of the public
company).
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IV. An Intermediate Problem
Private to VC to Public offering…
167
¨

¨

Assume that you have a private business operating in a sector, where publicly traded
companies have an average beta of 1 and where the average correlation of firms with the
market is 0.25. Consider the cost of equity at three stages (Riskfree rate = 4%; ERP = 5%):
Stage 1: The nascent business, with a private owner, who is fully invested in that business.
Perceived Beta = 1/ 0.25 = 4
Cost of Equity = 4% + 4 (5% ) = 24%

¨

Stage 2: Angel financing provided by specialized venture capitalist, who holds multiple
investments, in high technology companies. (Correlation of portfolio with market is 0.5)
Perceived Beta = 1/0.5 = 2
Cost of Equity = 4% + 2 (5%) = 14%

¨

Stage 3: Public offering, where investors are retail and institutional investors, with diversified
portfolios:
Perceived Beta = 1
Cost of Equity = 4% + 1 (5%) = 9%
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To value this company…
168

Assume that this company will be fully owned by its current owner for two years, will
access the technology venture capitalist at the start of year 3 and that is expected to either go
public or be sold to a publicly traded firm at the end of year 5.
1

2

3

4

5

Terminal
year

E(Cash flow)
Market beta
Correlation
Beta used
Cost of
equity
Terminal
value
Cumulated
COE
PV

$100
1
0.25
4

$125
1
0.25
4

$150
1
0.5
2

$165
1
0.5
2

$170
1
0.5
2

$175
1
1
1

24.00%

24.00%

14.00%

14.00%

14.00%

9.00%

Value of firm

$1,502

(Correct value, using changing costs of equity)

Value of firm

$1,221

(using 24% as cost of equity forever. You will undervalue firm)

Value of firm

$2,165

175/
(.09-.02)

$2,500
1.2400
$80.65

1.5376
$81.30

1.7529
$85.57

1.9983
$82.57

2.2780
$1,172.07

Growth rate
2% forever
after year 5

2.4830

(Using 9% as cost of equity forever. You will overvalue firm)
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Implications
169

¨

Proposition 1: The value of a private business that is expected to
transition to a publicly traded company will be higher than the
value of an otherwise similar private business that does not expect
to make this transition.
¤

¤
¤
¨

Private businesses in sectors that are “hot” in terms of going public (social
media in 2014) will be worth more than private businesses in less sexy
sectors.
As IPOs boom (bust) private company valuations will increase (decrease).
Private companies in countries that have easy access to public markets will
have higher value than companies in countries without that access.

Proposition 2: The value of a private business that expects to make
the transition to a public company sooner will be higher than the
value of an otherwise similar company that will take longer.
¤

Private businesses will be worth more if companies are able to go public
earlier in their life cycle.
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Private company valuation: Closing
thoughts
170

¨
¨

The value of a private business will depend on the potential buyer.
If you are the seller of a private business, you will maximize value,
if you can sell to
¤
¤
¤

¨

¨

An investor who has a long-time horizon
Who is well diversified (or whose investors are)
And does not think too highly of you (as a person)

If you are valuing a private business for legal purposes (tax or
divorce court), the assumptions you use and the value you arrive at
will depend on which side of the legal divide you are on.
As a final proposition, always keep in mind that the owner of a
private business has the option of investing his wealth in publicly
traded stocks. There has to be a relationship between what you can
earn on those investments and what you demand as a return on
your business.
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REAL OPTIONS: FACT AND
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Underlying Theme: Searching for an Elusive
Premium
3

¨

Traditional discounted cashflow models underestimate
the value of investments, where there are options
embedded in the investments to
¤
¤
¤

¤
¨

Delay or defer making the investment (delay)
Adjust or alter production schedules as price changes (flexibility)
Expand into new markets or products at later stages in the
process, based upon observing favorable outcomes at the early
stages (expansion)
Stop production or abandon investments if the outcomes are
unfavorable at early stages (abandonment)

Put another way, real option advocates believe that you
should be paying a premium on discounted cashflow
value estimates.
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A bad investment…
4

+100
Success
1/2

Today

1/2
Failure
-120
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4

Becomes a good one…
5

+80
2/3

+20
1/3

3/4

-100

1/4
-20
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Three Basic Questions
6

1.

2.

3.

When is there a real option embedded in a decision
or an asset?
When does that real option have significant
economic value?
Can that value be estimated using an option pricing
model?

Aswath Damodaran

6

When is there an option embedded in an
action?
7

¨

¨

¨

An option provides the holder with the right to buy
or sell a specified quantity of an underlying asset at
a fixed price (called a strike price or an exercise price)
at or before the expiration date of the option.
There has to be a clearly defined underlying asset
whose value changes over time in unpredictable
ways.
The payoffs on this asset (real option) have to be
contingent on a specified event occurring within a
finite period.
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Payoff Diagram on a Call
8

Net Payoff
on Call

Strike
Price
Price of underlying asset
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Payoff Diagram on Put Option
9

Net Payoff
On Put

Strike
Price
Price of underlying asset
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When does the option have significant
economic value?
10

¨

¨

For an option to have significant economic value,
there has to be a restriction on competition in the
event of the contingency. In a perfectly competitive
product market, no contingency, no matter how
positive, will generate positive net present value.
At the limit, real options are most valuable when you
have exclusivity - you and only you can take
advantage of the contingency. They become less
valuable as the barriers to competition become less
steep.
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Determinants of option value
11
¨

Variables Relating to Underlying Asset
¤

¤

¤

¨

Variables Relating to Option
¤
¤

¨

Value of Underlying Asset; as this value increases, the right to buy at a fixed price
(calls) will become more valuable and the right to sell at a fixed price (puts) will
become less valuable.
Variance in that value; as the variance increases, both calls and puts will become
more valuable because all options have limited downside and depend upon price
volatility for upside.
Expected dividends on the asset, which are likely to reduce the price appreciation
component of the asset, reducing the value of calls and increasing the value of
puts.
Strike Price of Options; the right to buy (sell) at a fixed price becomes more (less)
valuable at a lower price.
Life of the Option; both calls and puts benefit from a longer life.

Level of Interest Rates; as rates increase, the right to buy (sell) at a fixed
price in the future becomes more (less) valuable.
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When can you use option pricing models to
value real options?
12

¨

The notion of a replicating portfolio that drives option pricing
models makes them most suited for valuing real options
where
¤

¤
¤

¨

The underlying asset is traded - this yield not only observable prices
and volatility as inputs to option pricing models but allows for the
possibility of creating replicating portfolios
An active marketplace exists for the option itself.
The cost of exercising the option is known with some degree of
certainty.

When option pricing models are used to value real assets, we
have to accept the fact that
¤
¤

The value estimates that emerge will be far more imprecise.
The value can deviate much more dramatically from market price
because of the difficulty of arbitrage.
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Creating a replicating portfolio
13

¨

The objective in creating a replicating portfolio is to
use a combination of riskfree borrowing/lending and
the underlying asset to create the same cashflows as
the option being valued.
Call = Borrowing + Buying D of the Underlying Stock
¤ Put = Selling Short D on Underlying Asset + Lending
¤ The number of shares bought or sold is called the option
delta.
¤

¨

The principles of arbitrage then apply, and the value
of the option has to be equal to the value of the
replicating portfolio.
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