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Applying modern portfolio theory, this 

article concludes that Total Beta stands 

head and shoulders above the CAPM 

Beta and the build-up method.

RISK AND DIVERSIFICATION
Th e defi nition of risk in fi nance is the 

standard deviation of returns. Th e ability 

to diversify involves placing individual 

risky assets that are not perfectly corre-

lated into a portfolio. If enough assets are 

placed into the portfolio, fi rm-specifi c 

risk is diversifi ed away. In other words, 

all fi rm-specifi c risk is removed from the 

volatility, or standard deviation, of port-

folio returns. According to traditional 

fi nancial theory, since public investors 

have the ability to diversify away this 

fi rm-specifi c risk, it is not priced. Inves-

tors are, therefore, left with only system-

atic risk to worry about. As fi nancial pro-

fessionals, we all know, at least according 

to traditional fi nancial theory, that sys-

tematic risk is captured by CAPM Beta. 

(Th is article will not discuss the criticisms 

related to CAPM Beta or the newer the-

ories which claim to capture additional 

systematic risks).

What happens, though, if the investor 

cannot diversify away fi rm-specifi c risk?

Th e market for publicly traded stocks 

is dominated by institutional investors. 

Because fund size is large, and both in-

formation and trading costs are low, in-

stitutional investors are in a position to 

diversify their holdings such that returns 

are maximized relative to the fund’s risk 

parameters. Diversifi cation is further en-

hanced by the fact that the institutional 

investor is a fi nancial buyer and does not 

seek control, so relatively small stakes 

in many public companies are not only 

possible but sought after. Th e institu-

tional investor, who competes with other 

institutional investors for assets, bids up 

asset prices to the point where the in-

vestor is only compensated for system-

atic risk because fi rm-specifi c risks are 

diversifi ed away by all parties involved 

in the equilibrium pricing process. Well 

diversifi ed, institutional investors are the 

marginal investors (as opposed to indi-

vidual investors trading relatively small 

lots of stock) in many publicly traded 

stocks. In this case, marginal means that 

they set the price of the stock.

The market for privately traded 

stocks, on the other hand, is dominated 

by the entrepreneur. Th e entrepreneur 

seeks control, and more often than not 

has limited resources such that true di-

versifi cation is impossible. Th e institu-

tional investor does not participate in 

this market due to high information and 

trading costs, which make a relatively 

small investment (from the institutional 

investor’s perspective) impractical.

Individual investors (not to be con-

fused with entrepreneurs) do not partic-

ipate in the private market, because they 

do not have the wherewithal to analyze 

the investment in the absence of both 

public information and a market-deter-

mined equilibrium price. Given the ab-

sence of institutional investors, as well 

as individual investors, entrepreneurs 

are the marginal investors who set the 

prices for most private companies. Giv-

en the market frictions described above 

(information and trading costs and lack 

of resources), entrepreneurs are com-

pensated for more than just systematic 

risk. Firm-specifi c risk is not completely 

diversifi ed away by all parties involved 

in the equilibrium pricing process. In 

the case of the market for private stocks, 

investors demand, and receive, compen-

sation for total risk (practically speak-

ing) or at least something greater than 

systematic risk (theoretically speaking). 

Of course, depending on the level of 

diversifi cation, company-specifi c risk 

will be priced in varying fashion. For 

example, a sole proprietor who has all 

of his net worth tied up in his company 

will price company-specifi c risk com-
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company Beta, we will defi ne a business owner’s (or an interested buyer’s) port-

folio as a portfolio of only two assets: the stock of his or her private company and 

the market portfolio (as a simplifi cation, we will use the S&P 500 Index). Let’s 

then assume that the percentage of net worth allocated to the private company is 

captured by ω. Th erefore, the percentage allocated to the market portfolio equals 

(1 – ω) in our two-asset portfolio.

By defi nition, the market portfolio has zero fi rm-specifi c risk. Th erefore, all 

benefi ts from combining these two assets—the private company and the market 

portfolio—reduces the private company’s stand-alone Beta, which is known in the 

business valuation profession as Total Beta. As the name implies, Total Beta cap-

tures total risk—all systematic as well as fi rm-specifi c risk—because it relies entirely 

on relative standard deviation, instead of correlated relative standard deviation (see 

Equation 2), as shown in Equation 3 below:

Total Beta = σ
s
/σ

m  
(Equation 3)

Th e correlation coeffi  cient in Equation 2 can be viewed as the percent of total risk 

that is being priced by the public market. Viewed in this context, one minus the cor-

relation coeffi  cient is the percent of total risk that is removed by diversifi cation. 

Notice the only adjustment we made to convert CAPM Beta to Total Beta was 

to set the correlation coeffi  cient equal to one in Equation 2, leaving a metric which 

captures the relative standard deviation between the stock and the market portfo-

lio. In other words, if we add a stock to a portfolio which has perfect correlation 

with the portfolio, we have not gained any diversifi cation benefi t. So Total Beta is 

the appropriate Beta to use for private company valuation; if the private company 

is the only asset in a portfolio, then there is also no benefi t from diversifi cation. 

(Th e Practical Application section below will look to see if Total Beta warrants 

more frequent use than only in “stand-alone” situations.)

However, given these assumptions, we have two assets in our hypothetical 

portfolio. Th e private business, in most cases, will comprise the majority of the 

portfolio and will defi nitely not be perfectly correlated with the other asset (the 

market portfolio). In this two-asset portfolio some, but not nearly all, fi rm-spe-

cifi c risk is diversifi ed away. Th erefore, total risk will not be priced for the private 

company. Rather, some private-company Beta—a Beta greater than a CAPM 

Beta proxy and less than a Total Beta proxy—will be the appropriate risk metric 

to develop a cost of capital for a private company. We call them proxies because, 

of course, we cannot directly observe any Beta for a private company. 

As fi nancial professionals, we also all remember the equation for portfolio re-

turn variance, σ
p

2, for a two-asset portfolio as:

σ
p

2 = ω2 σ
s
2 + (1 - ω)2 σ

m
2 + 2ω(1 - ω)σ

s
σ

m
ρ

sm  
(Equation 4)

Th e variance of this portfolio depends on all systematic risk, as well as the fi rm-

specifi c risk not diversifi ed away. Even though, in our assumption, the business own-

er already owned the market portfolio, by adding a private company to the mix and 

investing a large percentage of his or her net worth in that company, he or she has 

pletely, whereas a private equity fund, 

which is better able to diversify, may 

price companies almost as if they were 

publicly traded and therefore use some-

thing akin to the CAPM Beta. 

Th e market structure described above 

results in an undiversifi ed investor or at 

least not an optimally diversifi ed inves-

tor; the business owner/entrepreneur or 

private equity fund does not hold a well 

diversifi ed portfolio or an optimally di-

versifi ed portfolio. CAPM Beta, there-

fore, does not capture all of the risk that 

is priced in the private markets. Th ere-

fore, CAPM Beta must be “improved” 

or enhanced to ensure appraisers are 

capturing all of the systematic, as well 

as the un-diversifi able fi rm-specifi c risk, 

being priced in the private markets. Th is 

article will show the modern portfolio 

theory behind a private company’s Beta, 

as well as the practical applications of 

this improvement.

DERIVING PRIVATE-
COMPANY BETA

As a reminder, CAPM beta is defi ned 

as:

β = cov(s,m)/σ2m, (Equation 1)

which can be rewritten through math-

ematical substitution as:

β = (σ
s
/σ

m
)ρ

sm 
 (Equation 2)

where cov(s,m) is the covariance of the 

stock with the market portfolio, 

σ2m is the variance of the market portfolio,

σ
s 
is the standard deviation of the public 

stock,

σ
m 

is the standard deviation of the mar-

ket portfolio, and 

ρ
sm 

is the correlation coeffi  cient between 

the stock and the market portfolio.

To derive an appropriate private-
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“upset the apple cart” and is no longer 

well diversifi ed.

How much of an asset’s total risk is 

not eliminated through this sub-optimal 

diversifi cation and, therefore, priced in 

this scenario? Let’s fi nd out below.

Th e risk-averse investor will not in-

vest in a risky asset unless he or she ex-

pects to receive a return greater than the 

return from the riskless asset. Th e mar-

ket price of risk is the additional return 

over the risk-free rate that risk-averse 

investors require per unit of volatility or 

unit of risk. Th erefore, the market price 

of risk is measured as the expected re-

turn on the market portfolio, r
m

, in ex-

cess of the risk-free rate, r
f
, divided by 

the standard deviation of returns of the 

market portfolio:

Ф = (r
m

 – r
f
)/σ

m 
(Equation 5)

We will defi ne the variable, λ, as the 

percent of the private company’s Total 

Beta that is not eliminated through di-

versifi cation for a two-asset portfolio. 

Th e product of Total Beta and λ, or (σ
s
/

σ
m

)λ, is the private-company Beta that 

appraisers should use when valuing 

closely held companies. (We will look 

at the practical application of this theo-

retical observation below.)

Using the market price of risk shown 

above, the annual rate of return required 

by a risk-averse investor, r
s
, is:

r
s
 = r

f
 + σ

s
λФ (Equation 6)

While this equation may not look fa-

miliar, it is no diff erent in concept from 

the CAPM equation given as:

r
s
 = r

f
 + β(r

m
 – r

f
)

r
s
 = r

f
 + (σ

s/
σ

m
)ρ

sm
(r

m
 – r

f
)

 (Equation 7)

where we assume investors are well di-

versifi ed and therefore interested in Beta, (σ
s/
σ

m
)ρ

sm
, only as a measure of risk, 

since all fi rm-specifi c volatility has been eliminated. In Equation 6 above, we take 

it as a given that all fi rm-specifi c risk is not completely eliminated when a private 

company is thrown into the mix. Business owners frequently place “all of their 

eggs in one basket” (or at least most of their eggs) and, therefore, experience sub-

optimal diversifi cation. 

We also know that the expected return in an investor’s portfolio, r
p
,
 
is the 

weighted average of the portfolio’s individual asset expected returns. For our two-

asset portfolio:

r
p
 = ωr

s
 + (1- ω)r

m    
(Equation 8)

Substituting Equation 6 appropriately for r
s 
and

 
knowing that r

m 
is represented by:

r
m

 = r
f
 + σ

m
Ф;   (Equation 9)

where as proof:

Ф = (r
m

 – r
f
)/σ

m 

(see Equation 5 above) and substituting this for Ф, results in r
m

 = r
m 

in Equation 

8, we get

r
p
 =

 
ω(r

f
 + σ

s
λФ) + (1 - ω)( r

f
 + σ

m
Ф)

r
p
 = r

f 
+ ωσ

s
λФ + (1 - ω)σ

m
Ф (Equation 10)

Since we want to price all risk (systematic and un-diversifi able fi rm-specifi c) in 

our two-asset portfolio, the equation for portfolio expected return as a function of 

the market price of risk is:

r
p
 = r

f 
+ σ

p
Ф   (Equation 11)

which is the same concept as the theory behind Equation 9 above.

We can now set Equations 10 and 11 equal to each other and solve for the only 

unknown, λ.

r
f 
+ ωσ

s
λФ + (1- ω)σ

m
Ф = r

f 
+ σ

p
Ф

ωσ
s
λФ + (1- ω)σ

m
Ф = σ

p
Ф

ωσ
s
λ + (1- ω)σ

m
 = σ

p

λ = (σ
p 

- (1- ω)σ
m

)/ωσ
s 
 (Equation 12)

As a reminder, this is the amount of total risk that is not eliminated through diversifi -

cation in the two-asset portfolio. Private business owners seek a risk premium over and 

beyond just systematic risk times the market price of risk. Th ey may seek a risk premium 

equal to total risk (if the private business is considered the only asset in their portfolio) 

times the market price of risk. If they are partially diversifi ed, then they will theoretically 

seek a risk premium less than the total risk premium, which λ helps capture.
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TABLE 1: CHANGING TOTAL BETA AND RESULTING CORRELATION COEFFICIENT

(Assumes standard deviation of market portfolio = 20%)

Proxy Rounded

% Wealth CAPM Total Correlation Private Co. Standard deviation

in Business Beta Beta Coefficient Beta Lamda of Portfolio

100% 1.00 2.00 0.50 2.00 100.0% 40.0%

90% 1.00 2.00 0.50 1.95 97.4% 37.0%

80% 1.00 2.00 0.50 1.89 94.5% 34.4%

70% 1.00 2.00 0.50 1.82 91.0% 31.4%

60% 1.00 2.00 0.50 1.74 87.0% 28.8%

50% 1.00 2.00 0.50 1.65 82.5% 26.5%

40% 1.00 2.00 0.50 1.54 77.0% 24.3%

30% 1.00 2.00 0.50 1.42 71.0% 22.5%

20% 1.00 2.00 0.50 1.29 64.5% 21.2%

10% 1.00 2.00 0.50 1.15 57.5% 20.3%

1% 1.00 2.00 0.50 1.01 50.5% 20.0%

a

sifi cation benefi t will only approach ρ
sm 

as the relative weighting essentially ap-

proaches a single-asset portfolio (i.e., 1 percent private company weight, 99 percent 

market portfolio weight). Although one has to wonder if a hypothetical business 

owner ever reaches this relative weighting, what would be the point of owning a 

private business?

Substituting Equation (12) into (14) leads to:

Private-company Beta = ((σ
p 
- (1- ω)σ

m
)/ωσ

s
)(σ

s
/σ

m
)

Private-company Beta = (σ
p 
- (1- ω)σ

m
)/ωσ

m 
 (Equation 15)

PRACTICAL APPLICATIONS
Let’s look at the practical side of this technique. As mentioned, appraisers look to the pub-

lic markets for CAPM Betas (and now Total Betas). We will do the same to create Table 1.

Please keep in mind, these calculations are circular in nature. What we mean by that 

is we have to estimate the relative weighting of the two assets in the portfolio. However, 

before we know the relative weightings we have to value the private company, which 

depends on the private-company Beta.

As one can see in Table 1, all else being equal, the more weight assigned to a 

private company, the higher the λ. This makes intuitive sense as the higher the 

weight, the closer the portfolio gets to a one-asset portfolio where Total Beta 

(λ=1.0) would be the appropriate metric to capture all risk.

It appears that, practically speaking, the private company dominates the risk of the 

Looking to Equation 6 above for 

guidance:

r
s
 = r

f
 + σ

s
λФ

r
s
 = r

f
 + σ

s
λ(r

m
-r

f
)/σ

mwv

r
s
 = r

f
 + λ(σ

s
/σ

m
)(r

m
-r

f
)

 (Equation 13)

Where private-company 

Beta = λ(σ
s
/σ

m
) (Equation 14)

Compare this with Total Beta in 

Equation (3) above. As one can see, un-

less λ is 1.0 (a one-asset portfolio), then 

the private-company Beta will be less 

than Total Beta, but something greater 

than CAPM Beta, ρ
sm

(σ
s
/σ

m
).

In summary, λ will always be great-

er than the correlation coeffi  cient, ρ
sm

,
 
 

until we reach perfect diversifi cation 

and hold the market portfolio. In an 

assumed two-asset portfolio, the diver-
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two-asset portfolio. We ran calculations for 

a few other scenarios, altering the CAPM 

Beta, Total Beta and correlation coeffi  cient, 

and generally found the following results: 

At an equal 50-50 percent weighting  •
given our assumptions, more than 

80 percent of the total risk of the 

private company is still priced. 

At a 70 percent private company and  •
30 percent market portfolio weight-

ing, more than 90 percent of total 

risk is still priced. 

At an 80 percent private company  •
and 20 percent market portfolio 

weighting, approximately 95 per-

cent of total risk is priced. 

At a 90 and 10 percent weighting,  •
approximately 98 percent of total 

risk is still priced. 

Th ese large weightings, biased toward 

the private company, are realistic for 

many business owners/entrepreneurs.

We also show in Graph 1 how port-

folio return and risk would look under 

diff erent private company weightings, 

depending on the following assumptions 

(derived from Table 1):

Risk-free rate = 5% •
Market price of risk = 0.3 •
Market portfolio volatility = 20% •
Private company volatility = 40% •
Private-company Beta = 1.0 (like  •
the market’s Beta)

Correlation coeffi  cient between the  •
private company and the market 

portfolio = 0.5

In summary, as you increase the weight 

of the private company in the portfolio, 

the risk and return both increase due to 

sub-optimal diversifi cation.

CONCLUSIONS
Th ese results confi rm that Total Beta, 

a risk metric that captures total risk, is 

by far the most useful Beta for apprais-

ers in valuing privately held companies 

most of the time.

Given the inherent subjectivity in esti-

mating weightings, the circular nature of the 

calculation, and the apparent lack of sensitiv-

ity to realistic weightings (90-10 percent, 80-

20 percent, 70-30 percent, etc.), it may make 

sense to just calculate a proxy Total Beta for a 

privately held company. Practically speaking, 

estimating the relative diversifi cation of the 

expected pool of buyers is a rather subjec-

tive, and not terribly sensitive, exercise.

GRAPH 1: PORTFOLIO RISK (STANDARD DEVIATION) AND PORTFOLIO RETURN
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For what it’s worth, we also believe that 

most, if not all, valuators and business bro-

kers value/price privately held companies 

as stand-alone assets. It appears that this 

assumption has not been an “incorrect” 

decision, at least from a practical perspec-

tive. Having said that, we do recognize that 

Total Beta is not appropriate in all situa-

tions, such as when a private company is 

going public; when a public company is 

buying a private company; or when the 

likely pool of investors/purchasers can be 

considered diversifi ed on some level, such 

as possibly a private equity fund that is in-

vesting across a wide variety of industries. 

As a reminder, there are two assump-

tions that underlie the use of Total Beta:

Th e investor is not diversifi ed or is 1. 

sub-optimally so.

The investor can fully price for 2. 

the risk associated with this lack 

of diversification.

Appraisers who add company-

specifi c risk premiums accept these two 

assumptions by default because:

 

Why would the appraiser add a 1. 

company-specifi c risk premium if 

the investor can indeed diversify 

away company-specifi c risk? 

Why would the appraiser add a 2. 

company-specifi c risk premium if 

the investor cannot fully price for 

this additional risk?

Appraisers who do not accept these 

two assumptions as fact cannot add 

company-specifi c risk premiums re-

gardless of how these risk premiums 

are calculated (Total Beta, build-up 

method, etc.).

Moreover, since Total Beta captures 

total risk in an empirical manner, ap-

praisers are no longer required to make 

educated guesses, with no empirical 

data to use as a proxy, regarding an ap-

propriate fi rm-specifi c risk premium. 

Th is is its major contribution to the 

business valuation profession. When 

Total Beta (private-company Beta) is 

employed, it empirically captures all 

systematic and fi rm-specifi c risk that 

is practically (theoretically) priced. 

Hence, Total Beta lives up to its name 

and captures all pertinent risks that ap-

praisers must price.
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