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Without appropriate thresholds, permanent 
information loss occurs in scoring.
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III. RESULTS

Visualized Uncertainties in Decision Making

SUMMARY
• We explicitly include uncertainties when establishing 

thresholds and scoring each criterion on a numerical 

scale (e.g., 1-5). 

• We focus on the distribution of estimates for each 

criterion (e.g., costs and performance).

• We conducted case studies on six reactor designs for 

the three applications.

•

Score distributions for six reactor alternatives across various 
applications (with equal weights assigned to each criterion): The 
x-axis represents the competitiveness level of the reactors, while 
the y-axis indicates the probability of those levels being observed. 

II. METHODS

a. Data-Informed Thresholds Determination

b. Change-Point Analysis

I. BACKGROUND

Multi-Criteria Decision Analysis (MCDA)

Overview of the conventional MCDM process for selecting the optimal 
integrated energy system (IES) design

Boxplots showing the distribution of values for each criterion across 
reactors, with the data for six individual reactor highlighted: 
Traditionally, threshold values for scoring on a numerical scale have been 
set based on decision-makers' subjective judgements.

IMPACTS
• We propose a framework for achieving consistent 

assessments across various stakeholder groups.

• Our approach effectively synthetizes the relative standing 

of each criterion. 

Comparison of different methods for determining thresholds: thermal-
to-electric conversion efficiency (left) and steam temperature (right)

• Statistical methods identify points where a change in 

the trend occurs.

Saturating Curve

Exponential Curve

Derived thresholds based on selected 11 criteria: Thresholds are established 
based on the points where the mean of each criterion changes most significantly.


