
www.ieem.org

R&D Project Planning with 
Multiple Trials in Uncertain 

Environments

Stefan Creemers, Bert De Reyck,

Marc Lambrecht, Roel Leus

December 9, 2009



www.ieem.org

Problem Statement
ÅGoal = maximize NPV of projects in which:
ïActivities can fail

ï!ŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ǇǳǊǎǳŜ ǘƘŜ ǎŀƳŜ ǊŜǎǳƭǘ Ƴŀȅ ōŜ ƎǊƻǳǇŜŘ ƛƴ άƳƻŘǳƭŜǎέ

ïEach module needs to be successful for the project to succeed

ïA module is successful if at least one of its activities succeed
ĔNot all activities in the network have to be started in order for the project 

to be successful

ĔUpon failure of all activities in the module, the module fails, resulting in 
overall project failure

ÅThis is common in R&D (especially in NPD) but also in other 
sectors: pharmaceuticals, software development, fundraising, 
Χ
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Solution methodology
Å Exponentially distributed durations => use of a Continuous-Time Markov 

Chain (CTMC) to model the statespace

Å State of an activity j at time t can be:

ï Not started

ï In progress

ï Past (successfully finished, failed or considered redundant because another 
activity of its module has completed successfully)

Å Size of statespacehas upper bound 3n. Most states do not satisfy 
precedence constraints => a strict definition of the statespaceis required 
and provided in Creemers et al. (2010)*

Ý Backward SDP-recursion

*Creemers S, Leus R, Lambrecht M (2010). Scheduling MarkovianPERT networks to maximize the net present 
value. Operations Research Letters, vol. 38, no. 1, pp. 51 - 56.
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