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MONTE CARLO -

THE FUTURE OF

PHARMACEUTICAL FORECASTING?

Monte Carlo analysis is a new tool that promises more accurate

and differentiated forecasts. We believe that combined with

existing tools it will allow better decision making for key

compounds while saving the organisation time and money in the

long term.

Forecasting has become more challenging over the
last 10 years driven by factors such as shorter product
life-cycles, a more complex competitive environment,
sophisticated new cost containment systems and
incentive structures. Also, expanding forecasting
horizons require forecasting approaches that are
capable of anticipating events more than 10 years into
the future.

Given this reality, forecasting methodologies have
been evolving over the last 10 years. In addition to
in-depth knowledge of particular disease areas, in
terms of etiology,

epidemiology, diagnosis,

treatment, future product pipelines and
technologies, essential ingredients today include
of macroeconomics,

considerations regional

healthcare policy, reimbursement policy and
incentive systems. On top of this, sound primary
market research is increasingly important in order to
assess prescribing habits and attitudes within

healthcare systems.

A broad range of forecasting tools helps to achieve the
desired results from a forecasting exercise. They are
either used in isolation, or as is the case more often
nowadays, as a combination of tools customised to the
exact needs of the forecaster.

Common tools used today for pharmaceutical markets
include scenario planning (originally pioneered by Shell
in the seventies), What-If? Analysis (Sensitivity Analysis),
Conjoint Analysis (focus on detailed product attributes),
Single Point Estimates, Gap Analysis, Simulation, Bass
Diffusion modelling (focus on adoption and penetration
curves of new products) and variations of these tools.
Option Pricing appears to be used less frequently due to
its high complexity and resource requirements. The
latest addition to these tools is Monte Carlo analysis,

which has been becoming more popular in recent years.

At the core of most approaches designed to provide
systematic, logical and above all insightful forecasts
remains a model designed to simulate reality.
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Figure 1a/1b

Bottom-Up versus Top-Down
Modelling of Products
Source: Wood Mackenzie
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Top Down Model
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Bottom Up Model
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TOP-DOWN MODELLING (fig 1a)

A model is principally a representation of a real
system, which includes a set of mathematical and
logical relationships. While there are different kinds of
models for different purposes, the majority of cases
rely upon the use of spreadsheet models for financial
forecasting. Generally the model provides the
required flexibility to simulate a given reality in
quantitative terms. For example, this may mean
simulation of patient disease algorithms including

diagnostic and treatment processes.

Top-down (prescription based) modelling, if based on
consistent criteria and valid assumptions, offers reliable
high-level revenue forecasts at therapeutic or
compound level. However, the approach is sensitive
to error in areas of previously unknown compound
classes, markets with very high unmet medical needs,
low rates of diagnosis and treatment and potential off-

label use.

BOTTOM-UP OR “PATIENT BASED” MODELLING
(fig 1b)

In contrast, bottom-up or patient based modelling
bypasses some of those risks by building up potential
product sales, by looking at existing and future patient
populations indicated for a product, in contrast to

looking at existing markets.

An algorithm, in this case representing the “patient
flow” from diagnosis to treatment, is developed and
tested. Depending on the complexity of the disease
and the geographical scope, this can be a time
consuming exercise, which requires detailed market
knowledge and extensive expert physician input.
Consequently, this is the most expensive part of the
process.
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Once a draft model exists, it needs to be verified
(showing that the model represents the real system)
and validated (showing that the model behaves like the
real system) before using it for further analysis. The
verification and validation process requires estimates
and assumptions for many different parameters in the
model. The result of this exercise is usually a base case
sales forecast, which can then be further developed into
different scenarios.

SCOPE FOR ADVANCED FINANCIAL MODELLING

Depending on the purpose and the availability of data,
each model can be customised by including additional
variables such as patient incidence, death rate,
prescription switching, generic erosion, off-label use,
competitors and new product launches. Furthermore,
by adding product costs, previous and future
investments and the company specific discount rate,
NPVs (Net Present Value), IRR (Internal Rate of Return)

and EVAs (Economic Value Added) can be calculated.

USING SCENARIOS TO COPE WITH UNCERTAINTY

Since a model is capable of accurately simulating a
certain disease environment, it is also able to show the
impact of different future scenarios in terms of pricing,
treatment, generic erosion, penetration and anticipated
product benefits (efficacy, side effects etc.). Typically,
organisations have been looking at a base case,
accompanied by a pessimistic and optimistic scenario.
An assessment of the most sensitive variables allows a
greater understanding of the relevance of impact factors
and associated risks. Even discussing early stage product
profile scenarios with expert physicians has become an
efficient and rewarding exercise while only |0 years ago
it would have required considerable introductory

explanations.




The logic of the scenario based bottom-up forecasting
methodology is compelling and efforts to improve the
forecast have largely been focused on identifying the correct
variables and making the right assumptions — as
sophisticated methodology alone does not make a good
forecast. Unfortunately, a disease model as such is never
really completed and “complete understanding” is
impossible but there is a point of diminishing returns where
the goal is to minimise all potential sources of error, rather

than to eliminate them.

DRAWBACKS OF TRADITIONAL SCENARIO
PLANNING

Besides potential technical difficulties associated with
numerous versions of complex spreadsheets, there are
several limitations to the value and meaning of traditional
scenario planning. Worst or best case scenarios do not
represent “reality”, they simply represent a theoretical
case indicating boundaries, with the inaccurate
assumption that all variables will either turn to their most
pessimistic or most optimistic value at the same time.
Scenario analysis, therefore, may reveal the range of
possible outcomes and increase the awareness of risk but
does not provide information on the likeliness of
occurrence — i.e. it reveals what is possible but not what
is probable. Due to the principle of only using single point
estimates, calculating a more realistic case would require

numerous versions of the same model.

HOW DOES MONTE CARLO IMPROVE
FORECASTING?

Technically Monte Carlo is simply an add-on software
integrated into MS Excel .
name from gambling, indicating that at the core of the

Monte Carlo analysis draws its

software is the principle of using a stochastic instead of a
deterministic approach of defining variables in models. In
order to allow the stochastic assessment of data, the
program has the basic capability to randomly generate a

range of values for certain variables in a spreadsheet.

The value of the variables is driven by predetermined or
customised probability distribution curves depending on
the nature of the value. The tool in its most basic form
will allow the operator to associate a range of values

with a given probability curve instead of a fixed value to

a variable (fig 2). This allows an almost indefinite number
of scenarios to be worked into the model, whereby the
outcome value for example sales, peak sales, market
share or other values is represented as a bell shaped

curve instead of a deterministic value (fig 3).

Applying Monte Carlo analysis to a forecasting model
offers a range of possible outcomes associated with a
certain probability rather than a single number for each
case as in previous assessments. Users of the tool and
decision making management therefore might need
some time to get used to thinking in terms of
probabilities.

However, instead of cumbersome manual calculations,
the sensitivities of different variables (the correlation of
each variable with the outcome value) can be accurately
in the
disease model that have the greatest impact on product

ranked, conveniently indicating the “levers”

sales. Additional insights can be gained by isolating
certain variables.

THE IMPORTANCE OF REALITY CHECKING

Ensuring that a model is an accurate and realistic
representation relies on more than good primary and
secondary data sources. Historic market data can be
used as “reality check” in order to calibrate the model
and to put potentially inaccurate estimates from
physicians into perspective.

SOME MONTE CARLO PREREQUISITES

Taking advantage of Monte Carlo capabilities does imply
some prerequisites. There is the need for additional
high quality information, which requires:

V' Access to a network of experts and a professional

interview process

V' Access to secondary research databases

|

A structured research process

V' More time to achieve the desired outcome

compared to deterministic scenario planning

While the current versions of Monte Carlo software
work well, a next generation is likely to allow an even
easier handling of potentially complex spreadsheets.
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Figure 2 (left): Stochastic (probability

based) versus deterministic definition of

variables - lllustrative triangular distribution

curve

Figure 3 (right): Monte Carlo stochastic

representation of peak sales — lllustrative

Source: Decisioneering Inc., Crystal Ball
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SUMMARY OF ADVANTAGES OF MONTE CARLO
MODELLING

Applying Monte Carlo analysis has many advantages,
which are demonstrated by the rapid uptake of this tool
throughout the forecasting and consulting community.
Industry executives are expected to follow this trend.

V¥ Monte Carlo helps to forecast probability as well
as the possibility of an event

V¥ Scenario Planning and What If? Analysis can be
integrated into one spreadsheet

V¥V The model is a more accurate representation of
reality as it allows for a stochastic as well as
deterministic approach to variables

V¥ Sensitivity analysis is an integrated function
thereby allowing it to be used on a routine basis

V' The software can analyse historic data sets and
determine trends and correlation between
variables — the understanding of historic data
patterns improves forecasting

V¥V While offering all statistical tools, the software is

simplified for non-mathematicians

=

Erik Holzinger

CONCLUSION

Forecasts are not automatically improved by using
Monte Carlo simulation. The basic rule that the quality
of the forecast relies on the underlying quality of the
data that goes into the model in the first place, applies
even more so to Monte Carlo forecasts.

Setting up a model and applying Monte Carlo takes
time, effort and commitment to review and select the
best available data. An excellent knowledge of the
disease area and available treatments is essential and
might require the combined expertise of more than
one expert. In our experience the inherent flexibility
and simplicity of Monte Carlo more than compensates
for higher initial set-up costs.

The required expert knowledge to feed a model may
exist somewhere within large organisations, smaller
companies, however, might have to resort to external
help to manage the process efficiently and to access all

required information.

Applying Monte Carlo analysis to an optimised patient

based forecasting model provides the best forecast solution

currently available. However, even with sophisticated

modelling tools, “keeping it simple” is good advice.

V' Judgements based on a stochastic approach allow
more realistic and accurate forecasts

V' In our experience, Monte Carlo analysis used by
experienced individuals offers an opportunity to
achieve better and more differentiated forecasts
and is therefore likely to become a “must-have”
tool in the near future.
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Licensing Insight

A NEW STUDY FROM WOOD MACKENZIE

This essential business tool provides objective analysis of big pharma licensing
strategies and examines the factors critical for success.

For further information and to register for a study Prospectus, visit
www.woodmac.com

or contact us at
pharms@woodmac.com
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