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Pitfalls in Pharmaceutical

Capital Allocation:

The Case of the Beta Bias

By: Christopher M. K. McCord, CFA, Principal,

Hawke Bay Capital, LLC

Introduction

Healthcare executives and business
development officers typically rely on
beta as a critical component in managing
investments, making capital allocation
decisions, and determining the value of
assets and operations. Beta is a key driver
in deriving the cost of capital using the
capital asset pricing model, and is crucial
to making strategically valuable investment
decisions. While the pharmaceutical
industry has changed in recent years with
the expiration of key patents throughout the
industry, a deeper look into the behavior of
the index reveals that factors external to the
pharmaceutical industry caused unusual
variability of a key internal metric. Since
the late 1990s, the pharmaceutical industry
beta has undergone a significant fluctuation
as a result of changes in market volatility
associated with the rise and fall of the

market bubble. To effectively execute
transactions that rely on the cost of capital
and business development, financial
managers must understand the implications
of broader market trends on the accuracy of
the selected beta used in the capital asset
pricing model formula in order to make
appropriate valuation, capital allocation,

and investment decisions.

Beta Explained

Beta is a major component of the capital
asset pricing model (CAPM), a model
whose function is to determine the cost of
capital and expected rate of return for
various management investment decisions
(see following equation):

CAPM:
E(r) = rf +B(mrp) ->E(r) =5.2%+6(5.0%)

« E(r) is the expected return on the asset
« rf is the risk-free rate (ie, 10-year treasury)

* 3 is the beta of the subject asset
* mrp is the market risk premium

(ie, equity risk premium)

Beta is the measure of volatility of an
asset or company in relation to the market.
The stock market, usually defined as the
Standard and Poor’s 500 Index, has a beta
of 1.0. Company and asset betas are
measured relative to the market beta. For
example, if a company has a beta of 1.2,
then for every 1% change in the market, the
company will expect a 1.2% change in
share price. As such, beta captures the risk
and volatility of a business or investment
versus the market portfolio for a 5-year
time frame. When one takes on greater risk,
the expectation is a greater return.
Therefore, if a firm has a beta greater than
1, one would expect returns to be greater
than the market, and the cost of capital is
adjusted accordingly; the relationship is
similar for betas of less than 1.

To evaluate transactions for a private
entity, one needs to look to the public
markets for beta to determine the appropriate
cost of capital. Rather than select a beta
from one specific comparable publicly
traded company, an industry beta using a
collection of peer companies is the optimal
measure because it mitigates the effects of
individual, company-specific risk and
volatility that may be incorrectly captured
in an individual beta. Until the late 1990s,
the accuracy of the beta retrieved from a
pool of publicly traded companies within an
industry or the beta of an industry index
was typically reliable. However, due to the
technology bubble and changing composition



of the market portfolio, the beta for the
pharmaceutical industry, as well as betas in
a certain number of other industries, has
undergone considerable fluctuations that,
if unadjusted for, would result in the
miscalculation of the cost of capital and the
potential misuse of assets.

Beta Distorted

The stock market bubble and the resulting
decline in share prices throughout the late
1990s and early 2000s caused a heightened
level of volatility in share prices that created
artificially low betas for certain less-volatile
industries. This greater instability in the market
was driven by industries, such as media,
technology, and telecommunications, whose
increasing presence in major indices pushed
the market into a more volatile state. Because
the market beta is reconciled to 1, the
technology bubble caused the 1 beta
indication to represent a higher volatility than
in the past; the result is that a company or
industry with an unchanged volatility will
have an artificially lower beta. A second
effect was caused by the fact that the market

portfolio composition weighting toward

“To effectively execute transactions that

rely on the cost of capital and business

development, financial managers must

understand the implications of broader

market trends on the accuracy of the

selected beta used in the capital asset

pricing model formula in order to make

appropriate valuation, capital allocation,

and investment decisions.”

technology companies caused the market
portfolio to move more independently from
the securities and indices of more traditional
industries, an effect that altered the
relationship between the movements of
individual securities to that of the market.
The industries most affected with
understated betas include healthcare

services, pharmaceuticals, utilities,

Stock Market Volatility

6 & & 8

300
250
0
150
100

Figure 1.

automotive, and chemicals because these
specific industries were least affected by
the volatility of the market bubble.

More recently, market volatility has
retreated to lower levels, and as such,
previously understated industry betas are
returning to historical norms. In fact, some
argue that market volatility has decreased to
a level below historical norms due to the
rise of hedge funds that continue to exploit
inefficiencies and now make up the majority
of trades. If this is the case and the
pharmaceutical index volatility remains
constant or even decreases but at a rate
slower than that of the market, it will only
be a matter of time before healthcare betas
increase to a level above historical means.
Lower volatility trends continue to be debated
under various theories regarding the future of
the equity risk premium. Details of market
volatility trends can be found in Figure 1.

Figure 2 details beta trends since 2002
for the NASDAQ and pharmaceutical
indices. It is evident that as broader market
volatility increased (represented by the
NASDAQ beta), the pharmaceutical beta
decreased and vice versa, indicative by
the mirroring effect of the two graphs.

It is also clear that as market volatility
decreases, the pharmaceutical beta returns
to more normalized levels. This chart
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can also be in conjunction with the
volatility data in Figure 1. How does

one use this data to ensure that the wrong
beta is not used in the calculation of the
cost of capital using the capital asset

pricing model?

Beta Recovered & Reconciled

During the stock market bubble and
ensuing years, the pharmaceutical index
beta ranged from 1 to 0.25, indicating a
cost of capital variation of more than 3%
(using a 5% equity risk premium). It is
critical to understand that during this time,
the cost of capital for pharmaceutical
companies did not actually change due to
changes in beta alone to this extent. Rather,
the relationship between the volatility of
the pharmaceutical index and the market
changed due to the increase in the volatility

Beta Case Study
in $000,000s

Preclinical

IND/Phase |

Phase Il

Phase Il

NDA

Commercial (Pre-Patent Exp)
Commercial (Post-Patent Exp)
Terminal (High/Low/Real Beta)
High Beta Scenario

Low Beta Scenario

Real Beta Scenario

Table 1.

Number
of Years

in the market, while the volatility of
pharmaceutical companies remained
relatively constant. As a result, the cost
of capital is understated because of the
distortion of beta.

The stock market bubble years were truly
an anomaly, and betas during and following
these years should be treated as such. Because
betas are calculated based on historical returns
(usually during the past 2 to 5 years), they
are only now regressing to historically normal
levels. To avoid miscalculations in the future,
managers should compare current betas to
historical betas, rather than select a beta
statically from a single point in time without
any further analysis, to determine whether the
broader market is causing a temporary over-
or understatement of the beta metric. If the
market is showing signs of abnormal volatility,

a longer time horizon is recommended for

1 $0 - $9.25
$0 - $6.25
$0 -13.80
$0 - $48.00
$0 - $7.55
$2,925.00 $699.04
$351.00 $147.69
$39.00 $2.76
1.00
0.25

0.80

Total Free
Cash Flow

Cost of Capital
Cost of Capital
Cost of Capital

determining beta to mitigate more recent
trends. It is also important to recognize that
industry betas can change over time; one
should consider whether a change in beta is
due to a shift within the industry or due to
externalities from the broader market. The
separation of these two drivers of beta will
determine whether or not the industry has
actually undergone a change in its cost of
capital.

Connecting Beta to
Investment Decisions

While much of the aforementioned theory
sounds academic, disparities and inaccuracies
of beta can cause executives to make
inappropriate uses of funds and value-
destroying capital allocation decisions. For
example, consider the following scenario

Probability Adjusted Free
Adjustment Cash Flow

100% - $9.25

80% - $5.00

60% - $8.28

30% - $14.40

22% - $1.65

18% $124.00

18% $26.20

18% $5.65/$8.94/$6.27

10.2% NPV ($4.65)

6.5% NPV $15.67

9.2% NPV

($0.73)




