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Characteristics project portfolio selection  Characteristics project portfolio selection  

� Large number of proposals 

– Typically dozens or even hundreds of proposal 

� Only a fraction can be selected with available resources  

– Even other resources than money may matter (critical competences)

3

� “Value” may be measured with regard to several criteria  

– International collaboration, innovativeness, feasibility of plans 

� Reliable information about value is hard to obtain

– Different experts may give different ratings  

– How much time and effort should be devoted to the preparation of  project 

proposals? And how much to the evaluation of the resulting proposals? 
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� Projects offer different amounts of value (eg NPV) 

� Estimates about projects’ values are inherently uncertain

Logic behind the optimizer’s curseLogic behind the optimizer’s curse
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� Yet decisions must be based on these uncertain estimates

� In reality, projects whose values have been overestimated 

have a higher chance of getting selected 

� Thus the decision maker should expect to be disappointed 

with the performance of the selected portfolio
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Example Example –– choose 5 out of 12 projectschoose 5 out of 12 projects
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Approach and research questionsApproach and research questions

� Key questions

– How does (i) the number and (ii) quality of evaluation statements impact the 

optimal project portfolio?  

– What kinds of evaluation and selection procedures outperform others?  

� Concepts
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� Concepts

– True value: Value (e.g., quality, research output) which would be produced, if 

the project were to be funded

– Estimated value: Value that the expert reports in his/her evaluation statement

– Optimal portfolio: The portfolio that maximizes the aggregate sum of true values 

(typically not known, can be determined only if true values are known)

– Selected portfolio: The portfolio that maximizes the sum of estimated values

� Results based on simulation and optimization models



Helsinki University of Technology

Systems Analysis Laboratory
London Business School

Management Science and Operations

London Business School

Management Science and Operations

Value of information and optimality in DA  Value of information and optimality in DA  

� The optimizer’s curse: skepticism and postdecision surprise in 

decision analysis (Smith and Winkler, 2006) 

– Choose one out of many alternatives

– Normally distributed values and errors 

– Positively correlated errors aggravate the curse
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– Positively correlated errors aggravate the curse

� Value of information in project portfolio selection (Keisler, 2004)

– For some selection rules, the value of the selected portfolio is much higher than 

for other selection rules

– It pays off to devote attention to the design of the selection process 

� How bad is the optimizer’s curse in project portfolio selection?

� What selection rules are better than others? 
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� 100 project proposals 

– 20 out of these will be selected (� approval rate 20 %)

� At least one statement on each proposal 

– All statements have the same cost (e.g., about 0.5% of project costs) 

Illustration of project evaluation and selection Illustration of project evaluation and selection 
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– All statements have the same cost (e.g., about 0.5% of project costs) 

� The “true” underlying value distributed on the range 1-5

� Evaluation statements convey information about the true value

� Statements inform decision making 
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Examples of selection mechanisms Examples of selection mechanisms 

� One-phase (”batch-mode”) 
– Equally many evaluations (1 or several)  on each proposal 

– Projects selected on the basis of the average of reported 
ratings on the evaluation statements 

� Two-phase 

Choose 20%

Statements 

Proposals
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� Two-phase 
1. Discard 50 % of proposals based on a single evaluation statement

2. Acquire additional statements on the remaining 50 %

3. Select projects on the basis of the average of ratings on the reported 
statements  

Additional 

statements on the 

remaining 50%

Discard 50% 

based on 1 

statement

Choose 20%

Proposals
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Distributions of true values and evaluation statementsDistributions of true values and evaluation statements

� Distribution of “true” value is 

modelled using a probability 

distribution

� Evaluation statements depend 
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� Evaluation statements depend 

on the true value 

– “Good” proposals are likely to have a 

higher rating on the 1-5 scale

� Non-optimal selection due to 

(i) errors and (ii) discretization

1

~ (0, )

x

i x

e
V

e

N

ε

ε

ε
ε σ

+

+
←

+



Helsinki University of Technology

Systems Analysis Laboratory
London Business School

Management Science and Operations

London Business School

Management Science and Operations

Optimizer’s curse and the value of selected projectsOptimizer’s curse and the value of selected projects
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(based on the distributions 

on the preceding slide) 

Evaluation cost (% of project cost)
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Evaluations bring portfolio value nearer the optimumEvaluations bring portfolio value nearer the optimum

Small errors

V
a

lu
e

 o
f 

th
e

 s
e

le
c
te

d
 p

o
rt

fo
lio

 a
s
 %

 o
f 

th
e

 

12

Large errors

Evaluation cost (% of project cost)
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1-phase
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But justice to the individual is hard to guaranteeBut justice to the individual is hard to guarantee

Small erros
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Large errors
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Impact of competitive tendering on productivity 1(3)Impact of competitive tendering on productivity 1(3)

� Include the effort of proposal preparation in the analysis

– Approval rate 20 % (select 20 projects out of 100 proposals) 

� When do the benefits of further evaluation statements exceed 

the cost of obtaining them?  
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the cost of obtaining them?  

– Evaluation costs still estimated at 0.5% of project costs 

– Hence a statement on a 100 000€ project costs 500 €

� Account for the efforts required by proposal preparation, too

– Preparation efforts estimated at 5% of project costs (100 000€ *0.05 = 5000€)

– If one statement is obtained on all projects, the total cost of (i) preparing the 

proposals, (ii) evaluating them, and (iii) launching the projects is

100*5000€ + 100*500€ + 20*100 000€ = 2,55 M€
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Impact of competitive tendering on productivity 2(3)Impact of competitive tendering on productivity 2(3)

0% preparation

cost
2-phase selection

1-phase selection 

random selection with no competition
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(based on larger 

uncertainties)

Aggregate preparation and evaluation cost (% of project cost)

10% preparation cost

5% preparation cost
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Competitive enhances productivity whenCompetitive enhances productivity when

� There is high variability in the quality of proposals  

– Otherwise, it does not really matter much which projects are selected

� Approval rate is high enough

– Otherwise, a considerable amount of effort is spend on preparing project 
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– Otherwise, a considerable amount of effort is spend on preparing project 

proposals that will not be launched

� The preparation of proposals does not require excessive efforts  

– Otherwise, a heavy burden will be imposed on those who prepare the proposals

– The proposals should be detailed enough to permit a reliable evaluation

� Evaluation statements are reasonably good 

– Otherwise, they will be less helpful in decision support
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� Selection processes can be analyzed systematically

– Parameters can be estimated from data using maximum likelihood methods 

– Key determinants: (i) approval rate, (ii) value distribution of proposals, 

(iii) quality of evaluation information, and (iv) structure of the selection process 

– These are intertwined

Managerial implications (1/2)Managerial implications (1/2)
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� This framework helps improve selection processes

– How much funding should be devoted to the preparation of proposals? 

(if this helps ensure that proposals can be evaluated more accurately)

– How much funding should be spent on evaluating the proposals? 

(rather than using this funding for launching additional projects)

� Design of the selection process is a key determinant of 

productivity
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� Where should the evaluation focus be? 

– Seek information on the borderline where it  matters most!

� How much time and effort should be devoted to evaluation? 

– Spending too much effort on evaluation may undermine productivity

Managerial implications (2/2)Managerial implications (2/2)

22

– Spending too much effort on evaluation may undermine productivity

� For how long should the commitments be made?

� Should all projects should be managed in the same portfolio?

� How many projects should be killed before completion?
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