Decision Tree Analysis - Valuing Physician Non-Compete Clauses
The value of a non-compete clause (NCC) in a physician
employment agreement (PEA) arises from the restriction
placed upon the employed physician by the NCC.1 In the
absence of the arrangement, the physician would be free
to provide professional medical services to patients
regardless of the time period or geographic location.
When a physician has entered into a PEA with an NCC,
the physician is restricted in their ability to provide
professional medical services at sites of service which are
deemed as competitors to the employing entity.
These restrictions can be viewed from both a physician
(seller) and the employing entity (buyer) perspective.
From the physician’s perspective, the NCC limits the
physician’s ability to provide services. A reasonable
methodology for determining the amount that a physician
(willing seller) would demand to enter into an agreement
with an NCC might be to determine the magnitude of the
lost profits, on a present value basis, that would likely
arise from the physician’s post-employment restricted
practice. However, this methodology is hampered by
regulatory restrictions, such as the Stark Law and AntiKickback Statute, which forbid an employing entity from
paying physicians for the volume or value of referrals.2
An overzealous regulator may misconstrue an
arrangement to pay a physician for an NCC as an
impermissible payment to acquire a stream of referrals,
i.e., the business that would have been performed at a
competitor’s site of service, except for the NCC. 3 Owing
to these concerns regarding the misinterpretation of the
payment for an NCC, a risk averse party to a transaction
of this sort would be disinclined to employ a valuation
methodology based upon lost profits to the physician.
Alternatively, the value of an NCC can be analyzed from
the perspective of the employing entity (willing buyer).
It is reasonable to conclude that an employing entity
entering into a PEA that includes an NCC would expect
to derive an economic benefit arising from the NCC. 4
The NCC provides the employing entity with an
additional restriction; one that is binding postemployment, which, at the margin, would tend to reduce
the likelihood that an employed physician would
terminate the employment contract early.
Physician turnover, i.e., the rate of separation of
employed physicians,5 can be a significant expense to an
employing entity. All relevant factors being constant, an
increase in the turnover rate leads to a more frequent
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incurrence of expenses related to the hiring and onboarding of new physicians (hereinafter referred to as
“RECRUITMENT COSTS”).6 Accordingly, a reduction
in the probability of a physician terminating a PEA early
would tend to reduce the physician turnover rate and
reduce the RECRUITMENT COSTS, a reduction for
which a rational economic actor would be willing to pay
to achieve.
RECRUITMENT COSTS can be estimated using a
build-up approach that separately identifies each of the
costs that would likely be incurred by an employing
entity in attempting to replace the departing physician. 7
These expenses may include:
(1) Fees to outside recruiting firms;
(2) The opportunity cost of the firms staff time
expended on recruiting efforts;
(3) Lost productivity between the time when the
physician departs and a new physician is hired;
and,
(4) Lost productivity during the ramp-up period for
the new physician until full productivity is
reached.
The cost savings arising from the differential in expected
RECRUITMENT COSTS resulting from the reduced
probability of a physician choosing to terminate a PEA
early forms the foundation of a valuation methodology
that is independent of any consideration of the volume or
value of physician referrals. In its essence, this
methodology is derived from a with and without analysis8
that attempts to quantify the expected expenses to be
incurred by the employing entity both with and without
an NCC. The difference in expected RECRUITMENT
COSTS, i.e., the expected RECRUITMENT COSTS
without the NCC minus the expected RECRUITMENT
COSTS with the NCC, will equal the savings (economic
benefit) accruing to the employing entity related to the
NCC.
The calculation of the expected RECRUITMENT
COSTS is complicated by the uncertainty as to the timing
of a possible early employment termination by an
employed physician. A decision tree analysis can be
employed to calculate the impact of the uncertainty
related to the timing of the expected RECRUITMENT
COSTS.9 The decision tree analyzes the arrangement by
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decomposing the arrangement into discrete ordered
events.10 In the case of an NCC, the term of the PEA is
decomposed into smaller timeframes over which the
decision to terminate the PEA might be concluded, and
the probability of terminating the PEA (and triggering the
employing entity to incur the RECRUITMENT COST)
is then estimated. The termination of the PEA effectively
divides the potential outcomes within the decision tree
into two mutually exclusive events, i.e., terminate or not;
therefore, if the probability of termination equals p, then
the probability of not terminating the PEA must equal 1 p.11
The decision to not terminate the PEA has an associated
cost of zero ($0), as this outcome would fail to trigger the
RECRUITMENT COSTS; therefore, the calculation of
the probability adjusted expected expense for each time
period will equal:
𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐸𝑥𝑝𝑒𝑛𝑠𝑒
= 𝑝 × 𝑅𝐸𝐶𝑅𝑈𝐼𝑇𝑀𝐸𝑁𝑇 𝐶𝑂𝑆𝑇𝑆
+ (1 − 𝑝) × 0 12
However, if the decision is made to not terminate the
PEA in the first contract year, there remains the
possibility that the physician will choose to terminate the
PEA in the remaining years of the PEA. This result leads
to the adjustment of the above equation to account for the
potential for the RECRUITMENT COSTS to be realized
in any of the selected discrete periods following the
current period.
𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑡
= 𝑝𝑡 × 𝑅𝐸𝐶𝑅𝑈𝐼𝑇𝑀𝐸𝑁𝑇 𝐶𝑂𝑆𝑇
+ (1 − 𝑝𝑡 ) × 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑡+1
And,
𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑡+1
= 𝑝𝑡+1 × 𝑅𝐸𝐶𝑅𝑈𝐼𝑇𝑀𝐸𝑁𝑇 𝐶𝑂𝑆𝑇
+ (1 − 𝑝𝑡+1 )
× 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑡+2
This pattern will repeat until all of the discrete ordered
events comprising the PEA are assigned expected
expenses. This process is set forth graphically in Exhibit
1, below:
Exhibit 1, beginning on the left hand side, calculates the
probability weighted expected expense to be incurred
during the first period (see Box X) as equal to the
estimated probability of terminating the PEA during the
first year (5%), times the anticipated expense ($75,551 as
described above), plus the probability of not terminating
the PEA during the first year (1 - 5% = 95%), times the
expected expense to be incurred during contract years 2
through 5 ($19,782).
The expected expenses to be incurred in contract years 2
through 5 ($19,782) is derived from the expenses
expected to be incurred during contract year 3 through 5,
and so forth. The derivation of the current period
expenses are therefore reliant upon the expected expense
throughout the term of the PEA. Therefore, the
calculation of the expected expense at the initiation of the
PEA must proceed by a backward propagation through
the decision tree, i.e., the calculations begin at the final
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ordered discrete period (Box G in Exhibit 1) and are
iteratively calculated backward through the decision tree
to the initiation date of the PEA (Box K in Exhibit 1).
The amount reported in Box K of Exhibit 1, above
($22,277), therefore represents the expected expenses to
be incurred throughout the life of the PEA.
The calculation of the expected expenses set forth in
Exhibit 1, above, are premised on the following
assumptions:
(1) The PEA does not include an NCC;
(2) The probability of early termination in each
period is based upon research13 that indicates the
values for the first three contract years (5%,
10%, and 10%) and the assumption that for
years 4 and 5 the probability of termination
decreases (back to 5%);
(3) The calculated expected expenses for each
period are discounted by ½ period at the risk
free rate to reflect the time value of money
between the beginning of each period and the
date when the RECRUITMENT COSTS are
actually incurred. It is assumed that, within a
given contract year, the probability of
termination is uniformly distributed throughout
the year, i.e., it is equally probable to occur at
any time within the year; therefore, the mid-year
convention is employed; and,
(4) The annual compensation for the employed
physician is anticipated to be $750,000.
As discussed above, the calculation of the expected costs
to be incurred by the employing entity is only the first
step in determining the value of an NCC. Following the
with and without analysis, it is the differential in expected
costs to be incurred by an employing entity with a PEA,
including an NCC in comparison with a PEA without an
NCC.
Exhibit 2, below, sets forth a description of the
calculation of the expected expenses associated with a
PEA that includes an NCC.
As noted above, all things being equal, the probability of
early termination would be expected to be less for a PEA
that includes an NCC. Consequently, the probabilities of
early termination in each period have been halved in
Exhibit 2, above. The result is a new expected expense
amount of $11,912 (Box K, Exhibit 2) for a PEA with an
NCC.
The amount calculated in Exhibit 1, above, can be
compared with the amount calculated in Exhibit 2, the
difference of which will be the expected reduction in cost
to be realized by the inclusion of the NCC in the PEA. In
that scenario, $22,277 (Box K, Exhibit 1) minus $11,912
(Box K, Exhibit 2) equals Ten Thousand Three Hundred
and Sixty Five Dollars ($10,365); this amount would tend
to put a ceiling on the amount that the employing entity
would be willing to pay to the physician for the inclusion
of an NCC.
Value is the future expectation of economic benefit which
will accrue to the owner of a property interest. This
(Continued on next page)

economic benefit is typically considered as additional
incremental cash flow resulting from the employment of
an acquired asset. However, economic benefit can also
be derived from the relief from an expense that would be
incurred by a purchaser in the absence of the ownership
of a property interest, as is the case with an NCC in a
PEA.
Physician turnover can lead to numerous
additional expenses for a healthcare enterprise;
consequently, the acquisition of a property interest (such
as an NCC to a PEA) may lead to a decrease in the
expected expense to be incurred by the acquiring entity.

This decrement to the expected expenses for a healthcare
enterprise constitutes an economic benefit accruing to the
acquiring entity, which can be utilized to develop an
indication of value. The decision tree analysis, given
certain reasonable assumptions, provides a convenient
methodology to calculate: (1) the probability adjusted
magnitude of the economic benefit to be derived from the
ownership of the NCC; and, (2) the present value, as of a
specified date, of the aggregate probability adjusted
economic benefit to be derived from the ownership of the
NCC.
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Exhibit 1: Decision Tree for the Expected Expenses Related to the Early Termination of a PEA
p = 5.0%

(A)
Cost Incurred
$75,551

(B)
Cost Incurred
$75,551

p = 10.0%

p = 10.0%
p = 95.0%

p = 90.0%

(C)
Cost Incurred
$75,551

p = 5.0%

(K)
Expected Value at
Initiation of Contract
5.0% * $75,551 +
95.0%*$20,321 =
$22,277

(D)
Cost Incurred
$75,551

p = 5.0%

p = 90.0%
(J)
Expected Value End of
PAY 1
10.0% * $75,551 +
90.0%*$13,875 =
$19,782
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(I)
Expected Value End of
PAY 2
10.0% * $75,551 +
90.0%*$7,225 =
$13,875

(E)
Cost Incurred
$75,551

p = 95.0%
(H)
Expected Value End of
PAY 3
5.0% * $75,551 +
95.0%*$3,728 = $7,225

p = 95.0%

(F)
Cost Incurred
$0

(G)
Expected Value End of
PAY 4
5.0% * $75,551 +
95.0%*$0 = $3,728
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Exhibit 2: Expected Expenses Related to a PEA with an NCC
p = 2.5%

(A)
Cost Incurred
$75,551

(B)
Cost Incurred
$75,551

p = 5.0%

(C)
Cost Incurred
$75,551

p = 5.0%
p = 97.5%

p = 2.5%

(D)
Cost Incurred
$75,551

p = 95.0%
(K)
Expected Value at
Initiation of Contract
2.5% * $75,551 +
97.5%*$10,441 =
$11.912

p = 2.5%

p = 95.0%
(J)
Expected Value End of
PAY 1
5.0% * $75,551 +
95.0%*$7,158 =
$10,441
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(I)
Expected Value End of
PAY 2
5.0% * $75,551 +
95.0%*$3,658 = $7,158

(E)
Cost Incurred
$75,551

p = 97.5%
(H)
Expected Value End of
PAY 3
2.5% * $75,551 +
97.5%*$1,864 = $3,658

p = 97.5%

(F)
Cost Incurred
$0

(G)
Expected Value End of
PAY 4
2.5% * $75,551 +
97.5%*$0 = $1,864
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