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The Monte Carlo Simulation Analysis (MCSA) is a
statistical technique that produces several hundreds of
thousands of simulated scenarios by harnessing the
ability of computers to quickly complete repetitive tasks.*
As an ideal process for determining “what-if” scenarios,
valuation analysts may utilize MCSA in situations where
there are several distinct scenarios and/or unknowns.?
This simulation-based method may be used to evaluate
estimators and goodness-of-fit statistics, which then may
be utilized in identifying potential problems with a
financial model or alleviating problems inherent to the
model, such as misspecification or sample size, among
others.® MCSA methods are theoretical and based solely
on empirical evidence,* and often serve as a last resort
when other analytical methods fail.> The basic goal of an
MCSA model in a valuation analysis is to determine the
probability, in an informed manner, of those factors that
affect the economic benefit accruing to the owners of an
asset.® From those randomly determined factors, the
analyst then determines the economic benefit that would
accrue. This final installment of this six-part Health
Capital Topics series on statistical methods utilized in
valuation reports will discuss, at a high level, the basics
of the MSCA technique, how MCSA can inform
healthcare valuations, and the limitations that analysts
should keep in mind when utilizing this technique.

Although there is no uniform MCSA method, the basic
structure of simulation procedures, including MCSA,
typically take the following form: (1) model a system as
some probability distribution; (2) randomly sample from
the probability distribution; and, (3) compute any
statistics of interest based on the goal of the analysis (e.g.,
sample mean, sample variance, or other specifications).”
In short, an analyst creates a “controlled condition” in
which the statistics of interest may be inferred from a
larger, theoretical dataset where understanding the
probability distribution utilized is key to understanding
the behavior of a statistic of interest.® The principles of
probability distribution rely heavily on statistical
properties such as the Law of Large Numbers, which
states that as the size of a sample increases, the expected
value of the sample mean approaches the population
mean (for information regarding descriptive statistics,
please reference the August 2016 Health Capital Topics
article entitled, “Statistical Methods in Valuation —
Descriptive Statistics™).®
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As an example, consider revenue for a healthcare
enterprise, which is most often the product of: (1) output
(e.g., procedure volume); and, (2) reimbursement per unit
of output.’® These factors can be considered the
underlying random factors that drive the revenue of a
healthcare enterprise.** Therefore, to apply an MCSA
technique to a revenue projection, the analyst would
assume a probability distribution for both the procedure
volume and the reimbursement per unit of output.*?> One
such selection could be to assume that both variables are
log-normally distributed, i.e., that the percent change in
the variables are normally distributed with a mean equal
to the long-run trend and variance equal to the historically
observed variance.'® The analyst would then randomly
select (more precisely, the computer program utilized for
the MCSA would select) randomly a value for the growth
rates in output and reimbursement from a population with
the mean and variance parameters.!* A single iteration
would then be the last period reimbursement increased by
the randomly selected growth rate times the last period
output increased by the randomly selected growth rate for
the output.® This process would be repeated over a
sufficiently large number of scenarios to result in a
number of possible revenue outcomes, the average of
which would be the most probable revenue (given the
distributional assumptions noted above).’* A similar
process could be undertaken to project a number of
possible economic expense burdens necessary to support
the number of different revenue amounts already
calculated.'” The analyst could then calculate the
difference between these two projections as the residual
income that would accrue to the owner of the asset. This
residual amount could then be averaged and discounted
to arrive at the value, as of the valuation date, of the right
to ownership of the asset.*®

There are several limitations associated with the MCSA,
both within and outside the healthcare industry. One of
the main shortfalls regards the scope of available data;
MCSA is limited by the amount of historical data
available to parameterize the underlying random factors
affecting value. With a small dataset, the variability of
the underlying random factors may be too large to
provide an expectation without a wide margin for error,
and it may be more appropriate to utilize an analytical
method. The quality of analysis may rely on the quality
of data available (for more information see Part Four of
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this series: “Data Sets and Samples”).*® Another
limitation to MCSA is the necessity to assign a particular
probability distribution to the underlying factors. This
requires making an assumption regarding the nature of
the data generating process that produces each of the
random underlying factors affecting value.? In light of
this limitation, the analyst should be careful to select a
distribution that is sensible for the given underlying
variable.?! For example, a normally distributed random
variable can (with a non-zero probability) take on any
value from negative infinity to positive infinity.
Reimbursement, on the other hand, cannot be below zero
(and in all practical applications cannot be zero).
Therefore, assigning a normal distribution to
reimbursement would be inappropriate; consequently, an
alternative distribution (e.g., a log normal distribution)
should be selected. Another limitation of MCSA is that
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Robert James Cimasi, MHA, ASA, FRICS, MCBA, CVA, CM&AA, serves as Chief Executive
Officer of HEALTH CAPITAL CONSULTANTS (HCC), a nationally recognized healthcare financial and
economic consulting firm headquartered in St. Louis, MO, serving clients in 49 states since 1993.
Mr. Cimasi has over thirty years of experience in serving clients, with a professional focus on the
financial and economic aspects of healthcare service sector entities including: valuation consulting
and capital formation services; healthcare industry transactions including joint ventures, mergers,
acquisitions, and divestitures; litigation support & expert testimony; and, certificate-of-need and other
regulatory and policy planning consulting.
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Mr. Cimasi holds a Master in Health Administration from the University of Maryland, as well as several professional
designations: Accredited Senior Appraiser (ASA — American Society of Appraisers); Fellow Royal Institution of
Chartered Surveyors (FRICS — Royal Institution of Chartered Surveyors); Master Certified Business Appraiser (MCBA
— Institute of Business Appraisers); Certified Valuation Analyst (CVA — National Association of Certified Valuators
and Analysts); and, Certified Merger & Acquisition Advisor (CM&AA — Alliance of Merger & Acquisition Advisors).
He has served as an expert witness on cases in numerous courts, and has provided testimony before federal and state
legislative committees. He is a nationally known speaker on healthcare industry topics, and is the author of several
books, the latest of which include: “The Adviser’s Guide to Healthcare — 2nd Edition” [2015 — AICPA]; “Healthcare
Valuation: The Financial Appraisal of Enterprises, Assets, and Services” [2014 — John Wiley & Sons]; “Accountable
Care Organizations: Value Metrics and Capital Formation” [2013 - Taylor & Francis, a division of CRC Press]; and,
“The U.S. Healthcare Certificate of Need Sourcebook™ [2005 - Beard Books].
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Mr. Cimasi is the author of numerous additional chapters in anthologies; books, and legal treatises; published articles
in peer reviewed and industry trade journals; research papers and case studies; and, is often quoted by healthcare industry
press. In 2006, Mr. Cimasi was honored with the prestigious “Shannon Pratt Award in Business Valuation” conferred
by the Institute of Business Appraisers. Mr. Cimasi serves on the Editorial Board of the Business Appraisals Practice
of the Institute of Business Appraisers, of which he is a member of the College of Fellows. In 2011, he was named a
Fellow of the Royal Institution of Chartered Surveyors (RICS). In 2016, Mr. Cimasi was named a “Pioneer of the
Profession” as part of the recognition of the National Association of Certified Valuators and Analysts (NACVA)
“Industry Titans” awards, which distinguishes those whom have had the greatest impact on the valuation profession.

Todd A. Zigrang, MBA, MHA, ASA, FACHE, is the President of HEALTH CAPITAL
CONSULTANTS (HCC), where he focuses on the areas of valuation and financial analysis for
hospitals, physician practices, and other healthcare enterprises. Mr. Zigrang has over 20 years of
experience providing valuation, financial, transaction and strategic advisory services nationwide in
over 1,000 transactions and joint ventures. Mr. Zigrang is also considered an expert in the field of
healthcare compensation for physicians, executives and other professionals.

Mr. Zigrang is the co-author of “The Adviser’s Guide to Healthcare —2nd Edition” [2015 — AICPA],
numerous chapters in legal treatises and anthologies, and peer-reviewed and industry articles such as: The Accountant’s
Business Manual (AICPA); Valuing Professional Practices and Licenses (Aspen Publishers); Valuation Strategies;
Business Appraisal Practice; and, NACVA QuickRead. In addition to his contributions as an author, Mr. Zigrang has
served as faculty before professional and trade associations such as the American Society of Appraisers (ASA); the
National Association of Certified Valuators and Analysts (NACVA); Physician Hospitals of America (PHA); the
Institute of Business Appraisers (IBA); the Healthcare Financial Management Association (HFMA); and, the CPA
Leadership Institute.

Mr. Zigrang holds a Master of Science in Health Administration (MHA) and a Master of Business Administration
(MBA) from the University of Missouri at Columbia. He is a Fellow of the American College of Healthcare Executives
(FACHE) and holds the Accredited Senior Appraiser (ASA) designation from the American Society of Appraisers,
where he has served as President of the St. Louis Chapter, and is current Chair of the ASA Healthcare Special Interest
Group (HSIG).

John R. Chwarzinski, MSF, MAE, is Senior Vice President of HEALTH CAPITAL CONSULTANTS
(HCC). Mr. Chwarzinski’s areas of expertise include advanced statistical analysis, econometric
modeling, as well as, economic and financial analysis. Mr. Chwarzinski is the co-author of peer-
reviewed and industry articles published in Business Valuation Review and NACVA QuickRead, and
he has spoken before the Virginia Medical Group Management Association (VMGMA) and the
Midwest Accountable Care Organization Expo.

Mr. Chwarzinski holds a Master’s Degree in Economics from the University of Missouri — St. Louis,
as well as, a Master’s Degree in Finance from the John M. Olin School of Business at Washington University in St.
Louis. He is a member of the St. Louis Chapter of the American Society of Appraisers, as well as a candidate for the
Accredited Senior Appraiser designation from the American Society of Appraisers.

Jessica L. Bailey-Wheaton, Esq., is Vice President and General Counsel of HEALTH CAPITAL
CONSULTANTS (HCC), where she conducts project management and consulting services related to
the impact of both federal and state regulations on healthcare exempt organization transactions and
provides research services necessary to support certified opinions of value related to the Fair Market
Value and Commercial Reasonableness of transactions related to healthcare enterprises, assets, and
services. Ms. Bailey is a member of the Missouri and Illinois Bars and holds a J.D., with a
concentration in Health Law, from Saint Louis University School of Law, where she served as Fall
Managing Editor for the Journal of Health Law & Policy.

Kenneth J. Farris, Esq., is an Associate at HEALTH CAPITAL CONSULTANTS (HCC), where he
provides research services necessary to support certified opinions of value related to the Fair Market
Value and Commercial Reasonableness of transactions related to healthcare enterprises, assets, and
services, and tracks impact of federal and state regulations on healthcare exempt organization
transactions. Mr. Farris is a member of the Missouri Bar and holds a J.D. from Saint Louis University
School of Law, where he served as the 2014-2015 Footnotes Managing Editor for the Journal of
Health Law & Policy.
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