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Decision Analysis Modeling  
(the other R&D science): Part I 

As life science consultants we are often faced with assisting clients in the decision 
process critical to pre-clinical research, development and product 
commercialization strategies.  Whether that client is a large pharmaceutical 
company, mid-size biotech, early stage entity or an organization new to the 
business of life science, the scenario is much the same; help us make the right 
decision as to which asset (product) we move along the commercialization path, 
what indication market we target, etc.  Surprisingly, the internal process of decision 
making for most organizations typically lacks formal modeling (an analytical method 
framework to support the basic input steps necessary for confident judgments on 
strategy).  Perhaps, as Peter Drucker alluded to long ago, for the typical company 
the pitfall is that their  "long-range planning does not deal with future decisionsÉit 
deals with the futurity of present decisions."     

In all fairness, the anatomy of the science-based biotech/pharma sector today is 
very complex, with direct participants, institutional arrangements and rules that 
govern the myriad of players and relationships in the market.  The intersection of 
these drivers of complexity throughout the process of discovery, development and 
commercialization of drugs, devices and diagnostics can be challenging to sort 
through in the context of making good choices. Evaluating alternatives and deciding 
on the best course of action, given the numerous options, is tantamount to success.   

Frequently, our clients are faced with making key decisions in the area of risk 
management.  Pisano (Pisano, 2006) suggests that in order to successfully de-risk a 
portfolio there are three essential orientations to take; generate a broad diversity 
of options and experiments, generate and diffuse relevant information, and assign 
appropriate risk return for chances taken.  He further states that Òthe system for 
innovation in biotechnology aligns reasonably well with the requirements for 
efficient risk managementÓ.   The process for making decisions with respect to risk 
(and reward) management nevertheless remains somewhat absent in the literal 
context amongst those charged with catalyzing innovation and its eventual 
application strategies.   

Decision analysis (practically speaking, management science) provides a set of tools 
and methodology (see chart below) to help decision makers think hard about the 
specific problem in front of them; asking what is the overall structure of the 
problem and how do we construct and analyze a model of the decision situation.  
In ÒMaking Hard DecisionsÓ (Clemen, 1996) Duke professor Robert Clemen points 
out that there are four basic sources of difficulty that a decision-analysis approach 
can help a decision maker with; complexity of problem or number of issues to 
consider, uncertainty in the situation, multiple objectives driving the outcome, and 
finally different perspectives on looking at the problem leading to different 
conclusions.   A good decision in his mind Òmight be that it is the one that gives the 
best outcomeÓ.  
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Another critical step in a decision method framework is to separate means (or 
steps taken to towards an end) from fundamental objectives, each of which has 
critical decision components in their own right. It is only then that underlying 
drivers to the bigger decision can be identified and ultimately chosen as key inputs 
to the final choice of direction.  For one, constructing an influence diagram can lead 
to a sequential decision process whereby influences to each step  can be 
articulated, strung together, and used collectively to support a staged approach to 
risk-mitigation.  This then is the background work that will drive using a decision 
tree spreadsheet analytical tool.  With that tool relevant consequences of multiple 
objectives (mutually exclusive and collectively exhaustive) can be ascertained, 
probalized and given an expected value.  Cliff Ragsdale (Ragsdale, 2010) bases his 
value on spreadsheet modeling due in part to its importance in shedding light on 
what might have been a previously misunderstood element to, or step in, 
resolution of  the problem.   

If you have followed my chain of thought to this point, we have arrived at 
identifying a simple process to start deconstructing the objective/problem and chart 
a decision solution path.  Beyond actually filling in a decision tree excel spreadsheet 
tool and running the numbers, there is another aspect to this first stage of decision 
analysis that deserves some immediate attention; creative or innovative alternatives 
in decision problems.  By this, I mean that one should be looking for creativity in 
options/solutions that achieve fundamental objectives in ways previously not 
envisaged.  Catalyzing innovation has its core in this area of the process that 
generates new approaches to problem solving, or in the life sciences sector, new 
approaches to product design and development as example.  As a primer, and to 
support this aspect of the decision process, it is important to think of the ways you 
or your organization tend to perceive, define and examine problems.  
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A great healthcare specific example of using decision analysis on a grand scale can 
be seen in The Society for Medical Decision Making.  Their mission, as stated on 
the website www.smdm.org, is to Òimprove health outcomes through the 
advancement of proactive systematic approaches to clinical decision making and 
policy-formation by providing a scholarly forum that connects and educates 
researchers, providers, policy-makers, and the publicÓ.  You can probably find 
numerous other organizations engaged in the understanding and application of 
decision science that will provide some benchmarking as to how your team can 
adopt better processes for making hard decisions.   

The next installment of this topic will cover approaches for stimulating creative 
alternatives, important components of a decision tree spreadsheet analytical tool 
and examples for using it,  and how Innovalyst helps its clients through this path.   
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