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ARTICLE INFO ABSTRACT

Keywords: We present the Modular Simos-Roy-Figueira (SRF) Weight Elicitation Tool, an open-source, browser-based ap-
Multiple criteria decision aiding plication for criteria-weight elicitation in Multiple Criteria Decision Aiding (MCDA). The state-of-the-art SRF
Decision making under uncertainty software remains limited by fragmented support, obsolete implementations, or confinement to a single variant.

Criteria weighting

In contrast, the proposed tool unifies multiple SRF-based procedures into a single maintained, reusable environ-
Deck-of-cards procedure

ment. We bring together classical SRF, SRF-II, Robust SRF, Assessment Through Prioritization (WAP), imprecise
SRF, belief-degree imprecise SRF, and hesitant fuzzy linguistic SRF (HFL-SRF). A modular questionnaire assembles
compatible procedural, informational, normative, and analytical components into the corresponding optimiza-
tion model, while the interface provides deck-of-cards input, feasibility diagnostics, repair suggestions, example
configurations, and exportable results. The application integrates a JavaScript frontend with a Flask backend and
linear or mixed-integer models solved with open-source solvers. It returns normalized or representative weights,
feasible weight ranges, robustness outputs, and graphical summaries. The software lowers the implementation
barrier for advanced deck-of-cards weighting and supports transparent, reusable, and customizable preference
modeling in research, teaching, and applied decision support.
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1. Motivation and significance

In Multiple Criteria Decision Aiding (MCDA), weights express the rel-
ative importance assigned to criteria or the trade-offs accepted by the
Decision Maker (DM) within a given aggregation model [9]. Their inter-
pretation depends on the modeling framework in which they are embed-
ded [2]. Since recommendations may alter substantially when weights
change, weight elicitation remains one of the most consequential steps
of a decision process.

A recent review identified a few dozen weighting methods [2],
grouped into MCDA-inspired, monetary, data-driven, and distance-
to-target families. Software support is also diverse, ranging from
pairwise-comparison or scoring tools to broader decision-aiding envi-
ronments [21]. HELDA, FITradeoff, MakeDecision.it, and MCDMaker
support precise and imprecise weights, while AHP-OS, Apollo-Live,
HELDA, and MAMCA support group weight collection. Open platforms
such as diviz [22], the MCDA R package [6], and pymcdm [19,28] em-
bed weighting procedures in broader workflows. Dedicated weighting
libraries also exist; for example, crispyn implements objective and
subjective weighting methods [3,4].

Within subjective weighting procedures, the Simos-Roy-Figueira
(SRF) family is notable because it allows DMs to express relative im-
portance through a deck-of-cards protocol rather than direct numerical
assignment [13]. It has been applied in energy and environmental
planning, engineering, project prioritization, infrastructure, organiza-
tional evaluation, public procurement, and healthcare-related decision
support [29]. This relevance has stimulated robustness-oriented vari-
ants [29], alternative protocols such as SRF-II [1] and WAP [30], and a
modular SRF framework [16].

Yet software support for SRF remains scattered. The original SRF
program [13] and earlier diviz workflows [22] are no longer main-
tained. WAP was implemented in RAVI [30], and DecSpace includes SRF
among broader decision-support methods [11,12]. These implementa-
tions are either variant-specific or embedded in larger platforms. Table 1
positions the proposed software relative to representative tools. General-
purpose environments such as HELDA, Flexible and Interactive Tradeoff
(FITradeoff), diviz, and pymcdm support broader MCDA workflows, but
they do not provide a maintained, browser-based implementation of
multiple SRF variants with modular model assembly and SRF-specific di-
agnostics. This creates a practical gap for analysts who need modern SRF
variants without re-implementing optimization models or maintaining
separate scripts.

To address this gap, we present the Modular SRF Weight Elicitation
Tool, an open-source browser-based package for SRF-based criteria
weighting, available at https://mcda-srf.psi.ch/. The software supports
several SRF-related methods and a modular mode for configuring tai-
lored procedures from compatible components. Building on the modular
SRF framework [16], the tool transforms the framework’s modeling logic
into an executable workflow: questionnaire answers and card arrange-
ments are translated into solvable formulations, supported by input
validation, methodological guidance, graphical result views, repository
examples, and import/export functions.

Table 1
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2. Software description
2.1. Software architecture

The Modular SRF Weight Elicitation Tool is a lightweight web appli-
cation that separates user interaction, application management, model
generation, and solver-based computation. The browser layer supports
preference input and result inspection; the application layer handles
validation, request handling, and data exchange; the model-generation
layer translates the selected settings into a mathematical program;
and the solver layer computes weights and variability analyses. Fig. 1
summarizes these components. This architecture supports predefined
SRF-family methods and modular flat-criteria configurations within a
common environment.

Technically, the browser sends the selected method, card arrange-
ment, and method-specific inputs as a JSON request to the Flask
endpoint. The backend normalizes the deck into rank groups, resolves
modular questionnaire answers into component choices, and constructs
the mathematical program with equality, rank-intensity, ratio, zero-
reference, normalization, and optional normative constraints. Most con-
figurations produce Linear Programming (LP) models; conditional log-
ical gaps and inconsistency-restoration binaries require Mixed-Integer
Linear Programming (MILP) models. Runtime JSON files store only the
current calculation outputs, so no database is required.

2.2. Software functionalities

At a functional level, the software provides a unified environment
for capturing card-based preference information, instantiating the corre-
sponding optimization model, checking feasibility, computing weights,
and returning outputs adapted to the selected elicitation setting. The
current release supports eight user-facing configurations. The structural
component is fixed to a flat criteria structure, while the remaining
components are combined in different ways to reproduce established
SRF-family methods or to define a tailored flat-criteria configuration in
the sense of the modular SRF framework [16].

The predefined methods differ in both the elicitation protocol and
the type of information they process. Standard SRF follows the classi-
cal deck-of-cards procedure with precise blank-card gaps and a precise
global contrast ratio Z, returning a normalized weight vector [13].
SRF-II preserves the card-based logic but introduces a zero-importance
reference parameter [1]. Robust SRF starts from the standard SRF
setting but extends it with analytical tools for exploring the feasible re-
gion of weights and assessing their stability [29]. Assessment Through
Prioritization (WAP) replaces the single global-ratio logic with local
ratios between adjacent ranks [30]. The imprecise, belief-degree impre-
cise, and Hesitant Fuzzy Linguistic (HFL)-SRF configurations preserve
the deck-of-cards spirit of the SRF family but alter the informational
component by allowing interval-valued [10], belief-based [33], or hes-
itant fuzzy linguistic [31] representations of the elicited preference
information. Finally, modular SRF exposes these design choices through
a questionnaire, so that the user can assemble a supported configuration
without manually formulating the underlying optimization model [16].

Positioning of the modular SRF weight elicitation Tool relative to representative existing MCDA software.

Tool Main orientation

SRF-specific support

Implication for the present contribution

HELDA Web MCDA environment with elicitation

facilities [21]

FITradeoff Interactive tradeoff software [21]
diviz MCDA workflow platform [22]

dedicated SRF tool
pymcdm Python MCDA library [19,28]

Proposed tool Dedicated browser-based SRF software

Not SRF-centered

No deck-of-cards SRF workflow
Historical SRF workflows; not maintained as a

Code-level library; no SRF graphical interface

Multiple variants, modular configuration,
diagnostics, robustness views, and import/export

Broader tool, not a dedicated multi-variant SRF
implementation.

Uses a different elicitation paradigm.

Shows prior SRF software interest, while a
maintained focused tool is still needed.

Less suited to guided elicitation with
non-technical DMs.

Connects SRF advances to reusable applied
software.
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Fig. 1. Logical architecture of the modular SRF weight elicitation tool.

Table 2

Implemented SRF configurations as supported compositions of flat-criteria modular components.

Configuration Preference information Main outputs

SRF [13] Criterion ordering, blank-card gaps, global contrast ratio z Normalized weight vector

SRF-II [1] SRF information plus a zero-reference parameter Normalized weights with variability-oriented diagnostics
Robust SRF [29] SRF information with exploration of the feasible weight region Normalized weights with variability-oriented diagnostics”
WAP [30] Rank ordering with local ratio information between successive ranks Normalized weights with variability-oriented diagnostics”

Imprecise SRF [10]
Belief-degree imprecise SRF [33]
HFL-SRF [31]

Modular SRF [16]

Interval-valued gaps and interval-valued global contrast information
Belief distributions over admissible gap and ratio values

Hesitant fuzzy linguistic evaluations for rank gaps and global contrast
Questionnaire-based selection of compatible flat-criteria components

Normalized weights with variability-oriented diagnostics
Normalized weights with variability-oriented diagnostics”
Normalized weights with variability-oriented diagnostics”
Outputs determined by the selected configuration

* Variability-oriented diagnostics include normalized weights, minimum and maximum weights, Monte Carlo simulation, Average Stability Index (ASI),

distribution views, and Principal component analysis (PCA) views.

Accordingly, the software does not treat the implemented methods
as isolated algorithms but rather as distinct compositions of com-
mon modeling components. The procedural component determines the
elicitation mechanism, such as standard SRF, SRF-II, or WAP. The in-
formational component specifies how the DM’s judgments are encoded,
e.g., through precise inputs, interval-valued inputs, belief-degree distri-
butions, or hesitant fuzzy linguistic terms, and may also include optional
normative requirements such as anti-dictatorship or minimum-weight
constraints. The analytical component determines the form of the re-
quested outputs, ranging from a single normalized weight vector to
variability-oriented summaries and visual diagnostics. Table 2 sum-
marizes the implemented configurations, the corresponding preference
information, and the outputs returned by the software.

Across these configurations, the software offers four main families of
capabilities:

o Preference capture and model instantiation, starting from the card
arrangement and configuration-specific inputs;

Feasibility checking and inconsistency handling, including minimal
consistency restoration suggestions when the elicited information
is incompatible;

Weight computation and variability analysis, ranging from a sin-
gle normalized vector to representative weights, feasible bounds,
Monte Carlo samples, ASI, and visual summaries such as distribu-
tions and PCA views;

Practical reuse features, including eight downloadable example
configurations, JSON configuration import/export, criteria-weight
export in CSV, JSON, and XLSX formats, and optional norma-
tive constraints such as anti-dictatorship and minimum-weight
requirements.

Result exports are designed for both direct reporting and downstream
analysis. CSV files contain one row per criterion for tabular reuse, while
the versioned JSON result payload records the criterion weights to-
gether with the selected method, decimal precision, ordered columns,
units, criterion count, and available totals. XLSX workbooks include
the displayed criteria-weight table and export metadata, plus sampling
and extreme-scenario sheets when a variability-oriented calculation
produces them.

2.3. Model generation, solver settings, and reproducibility

The model-generation workflow keeps predefined and modular con-
figurations reproducible. Predefined method names and modular ques-
tionnaire answers are resolved into the same internal component rep-
resentation, so equivalent configurations use the same model-building
routines.

Optimization is performed through a PuLP-based free-solver
layer [23]. HiGHS is used when available and CBC otherwise [17,26];
optional environment variables can select the backend, thread count, or
time limit. The software uses the selected solver’s default numerical tol-
erances. For stochastic variability analysis, the request stores the sample
count, with a default of 200 and an interface cap of 20,000. A determin-
istic pseudo-random seed is derived from the effective inputs, model
structure, constraints, and sample budget, making repeated sampling,
ASI, and PCA outputs reproducible.

2.4. Input validation and inconsistency handling

Invalidity and inconsistency are handled at two distinct levels. First,
the software checks whether the submitted information is sufficiently
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Representative validation and performance checks executed through the application calculation route. Timings are indicative single-machine
runtimes and are reported to characterize computational scale rather than benchmark hardware performance.

Check Configuration Criteria Sampling setting Validation focus

Portfolio example used in this paper Classical SRF 6 Not applicable Reproduction of the predefined SRF workflow and
deterministic weight calculation; below 0.1 s.

Portfolio example used in this paper =~ Modular zero-criterion 6 2000 samples Modular questionnaire resolution, feasible-region analy-

with imprecise distances sis, sampling outputs, and graphical payload generation;

about 0.7 s.

Published original SRF example Classical SRF 12 Not applicable JSON import, card-layout reconstruction, and determinis-
tic feasibility-based calculation; below 0.1 s.

Published Robust SRF example Robust SRF 12 2000 samples Min-max bounds, extreme-scenario analysis, sampling
outputs, ASI, and export payload generation; about 0.4 s.

Published WAP example WAP 5 2000 samples Local-ratio constraint generation, feasible weights, and
robustness diagnostics; about 0.3 s.

Published imprecise SRF example Imprecise SRF 7 2000 samples Interval-compatible constraint generation, feasible-region

diagnostics, and output serialization; about 0.3-0.6 s.

complete and internally valid for constructing the mathematical formu-
lation. The frontend and backend verify the minimum number of crite-
ria, numeric validity, admissible domains, non-negativity requirements,
probability inputs, and the ordering of interval bounds. Violations at this
stage prevent model construction and are reported directly to the user,
for example, “Invalid interval for rank gap after rank 2: e, ;, > enux-"s
“Invalid e, interval: e ;0 > enuxo.”s “Minimum-weight requirement
must be within [0, 100].” These errors concern the validity of the in-
put specification and therefore do not invoke the optimization-based
inconsistency-restoration procedure.

Second, preference inconsistency arises when the individual in-
puts are valid but their joint interpretation does not admit a feasible
weight vector. In this case, the backend constructs an inconsistency-
restoration model that keeps the structural and normative requirements
fixed, introduces relaxable indicators and residual variables for poten-
tially conflicting judgments, links them through big-M constraints, and
prioritizes first the number of modified judgments and then the magni-
tude of the required changes [15,16]. The resulting minimal-cardinality
adjustment sets are translated into actionable recommendations con-
cerning blank-card gaps, global or local ratios, interval bounds, and
zero-reference values. Depending on the submitted configuration, the
software may report messages such as “Increase blank cards between
Rank 2 and Rank 3 from 1 to about 2.”; “Increase z ratio from 3.0 to
about 4.0.”; “Increase e, value (SRF-II) from 0 to about 1.”; or “Decrease
the upper bound of the local ratio between Rank 3 and Rank 2 from 4.0 to
about 3.5.” The reported values are determined by the smallest identified
restoration for the specific elicitation setting. If no actionable restoration
can be generated, the original infeasibility message is returned.

2.5. Testing, validation, and computational performance

Testing and validation were performed through a combination of
manual verification, executable example configurations, and route-level
checks of the application workflow. The validation was designed to
verify that imported JSON configurations are parsed correctly, card
arrangements and method-specific parameters are translated into the
intended mathematical formulation, feasible weights are computed
consistently, variability outputs are generated when requested, and in-
feasible inputs trigger the appropriate diagnostic routines. The detailed
portfolio example results are reported only in the illustrative example
below; here, the focus is on the validation strategy and computational
behavior of the software.

The executable checks cover both predefined and modular config-
urations, including classical SRF, modular SRF, robust SRF, WAP, and
imprecise SRF cases. The repository examples were executed through
the same Flask calculation route used by the graphical interface, rather
than through isolated backend calls. This ensures that the tests cover the
complete calculation pipeline from imported configuration to returned
output payload. The checks confirm that the software can reproduce

reference configurations, compute feasible weight vectors or feasible
weight regions, generate variability-oriented diagnostics, and handle in-
feasible specifications through validation and restoration logic. Table 3
summarizes the representative checks and their computational scope.

Computational cost is driven mainly by the number of criteria, ranks,
analytical outputs, and samples. Single-vector SRF runs require one
small LP. Variability-oriented methods additionally solve 2n optimiza-
tion problems for min-max bounds, may solve vertex-exploration LPs,
and generate sample clouds for distribution and PCA views. Increasing
the sample count, therefore, improves empirical plots but increases
runtime approximately linearly during sampling.

Numerical and stochastic stability were assessed with the portfolio
modular configuration under its dynamic-unit continuous formulation
and its fixed-unit mixed-integer formulation. Solver comparisons used
HiGHS 1.8.1 and CBC 2.10.3, the two supported free backends, and
Gurobi 12.0 as an external reference. Feasibility, optimality, and inte-
grality tolerances were set to 107® and 10~° where applicable. Sampling
sensitivity was evaluated at 200, 2000, and 20,000 draws, and seed
sensitivity used seeds 101, 202, 303, 404, and 505. Differences were
measured as the maximum absolute change over criteria in center
weights and feasible bounds, expressed in percentage points, together
with the change in ASI. Table 4 reports the results.

The solver and tolerance comparisons show no material numerical
sensitivity for the tested formulations. The optimization-derived feasible
bounds were independent of the sampling settings, whereas sampling-
based center weights and ASI showed Monte Carlo variation. Increasing
the budget reduced the observed between-seed center-weight range,
and the 2000-draw setting used in the illustrative analysis limited the
maximum range to 0.6 percentage points across the five tested seeds.

3. Nlustrative example

We illustrate the software with a portfolio-evaluation problem in-
volving eleven S&P 500 sector exchange-traded funds assessed on six
criteria: Wealth, Volatility, Maximum Drawdown, Mean Squared Error
of forecasts (MSE), Mean Absolute Error of forecasts (MAE), and Sign-
Success Ratio of forecasts (SSR) [32]. The original study used standard
SRF; here, the same case demonstrates both the predefined SRF config-
uration and a tailored modular configuration.

Fig. 2 shows the deck arrangement. Wealth is most important;
Volatility and Maximum Drawdown are tied at the next rank, followed
by SSR, while MSE and MAE are tied at the least important rank. Blank
cards express differences in importance intensity.

Fig. 3 serves as a visual tutorial for the card-based elicitation work-
flow using the illustrated example. The user first selects the intended SRF
configuration and checks the corresponding reference information in
area 1. Area 2 then provides configuration-specific guidance, explaining
the preference information required by the selected method. The elici-
tation itself starts from area 3, where criterion cards and blank cards are
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Stability assessment for the portfolio modular configuration. Gurobi is included only as an external reference; pp denotes percentage points.

Factor Comparison

Observed stability

Solver, continuous
Solver, mixed-integer

HiGHS, CBC, and Gurobi; 2000 draws
HiGHS, CBC, and Gurobi; 200 draws

Solver tolerances

Sample count 200, 2000, and 20,000 draws with the input-derived seed

Random seed

Five fixed seeds at each sample count

Repeatability
Infeasibility

107 versus 10~° for each solver and both formulations; 200 draws

Three repeated runs with unchanged effective inputs; 2000 draws
Classical portfolio case with z = 8 and a 10% minimum criterion weight

Center weights, feasible bounds, and ASI were identical across solvers.
Maximum unrounded center-weight difference 2.3 x 10 pp; reported
centers, bounds, and ASI identical.

Center weights, feasible bounds, and ASI were unchanged.

Relative to 20,000 draws, maximum center-weight differences were 0.9 pp
at 200 and 0.1 pp at 2000; ASI was 0.924, 0.920, and 0.921, respectively.
Bounds were unchanged.

Maximum center-weight ranges decreased from 1.8 pp at 200 to 0.6 pp at
2000 and 0.2 pp at 20,000; ASI ranges were 0.918-0.924 and 0.919-0.921,
while all five 20,000-draw runs gave 0.920.

Center weights, feasible bounds, and ASI were identical across repetitions.
All three solvers returned the same one-judgment minimal adjustment set:
decrease z to approximately 3.

More important

Less important

Fig. 2. Deck arrangement used for the illustrative portfolio example. Criteria appear from left (most important) to right (least important). Criteria in the same vertical

block are judged ex aequo, and dashed grey blocks denote blank cards.

rof weights of theci

. SRF configuration selection and reference
. Guidelines for the selected configuration
. Card source area

. Card arrangement workspace

. Configurationspecific inputs

LN wWN =~

Fig. 3. Main interface of the modular SRF weight elicitation tool for the predefined SRF run of the example. The highlighted areas correspond to method selection
and reference, methodological guidance, card source area, card arrangement workspace, and configuration-specific input fields.

available. The user drags these cards into the workspace in area 4: crite-
rion cards placed in the same vertical group represent tied criteria, while
blank cards inserted between successive groups indicate the perceived
intensity gap between ranks. After the card arrangement is completed,
the user provides the configuration-specific inputs in area 5, such as
the global contrast ratio, zero-reference parameter, interval settings,
sampling options, or additional constraints, depending on the selected
method. The software then translates the completed card layout and
input parameters into the corresponding calculation workflow and re-
turns the expected outputs, such as normalized weights, feasible bounds,
diagnostic messages, and variability visualizations when applicable.

For the predefined run, the user selects standard SRF, arranges the
cards as in Fig. 2, and provides Z = 8 and one decimal place for the final
weights.

The software then returns the normalized weights in Fig. 4: 40% for
Wealth, 20% for Volatility and Maximum Drawdown, 10% for SSR, and
5% for MSE and MAE. This reproduces the classical SRF interpretation
of the deck.

We then use the same deck arrangement to illustrate a tailored mod-
ular SRF configuration following the setting reported in [16]. In this
run, the procedural mechanism is set to the zero-criterion formulation,
the distance input type is set to imprecise, probability information for
imprecise inputs is disabled, the requested output type is variability
analysis, the unit weight remains dynamic, and sampling is selected as
the variability method. The zero-criterion anchor interval is specified
as ey € [0, 1], while the interval-valued blank-card distances between
successive ranks are given by [0,0], [0, 1], and [2,3]. In addition, two
optional normative requirements are activated: anti-dictatorship and a
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Rank [r] Criteria
1 MAE
] MSE
7 SSR
3 Max. drawdown
3 Volatility
4 Wealth
Sum 6
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Weights [%]
5.0

5.0

10.0

20.0

20.0

40.0

100.0

Fig. 4. Results obtained with the predefined SRF configuration.

Modular SRF Questionnaire
Select components to assemble your Modular SRF variant

Procedural mechanism Zero-criterion v

Distance input type Imprecise v
Distance imprecision format interval
Probability for imprecise inputs No v
Output type Variability ana v
Unit weight C Dynamic

Zero-criterion anchor interval eg (blank cards from leastimportant rank to zero criterion)
0 1

min max

Specify the interval (min-max) of blank cards (e;) between successive ex-aequo groups:

1= Pair of successive ranks 44 Min
1.Rank 1 & Rank 2 0
2.Rank 2 & Rank 3 0
3.Rank 3 & Rank 4 2

What s the preferred number of decimal places for the final weights of the criteria (w value)?

How many feasible samples should be generated for the variability analysis?

Dynamic analysis always

includes both sampling and extr narios. This value controls the s

Optional Requirements (Off by Default)
Enable only if needed. Feasibilty is checked automatically when calculating.
Inconsistency suggestions to return 3 defautt=3
Apply anti-dictatorship requirement

Automatic rule: each criterion weight must not exceed the sum of all other criteria weights.
Apply minimum-weight requirement (all criteria)

Minimum weight 5

for each criterion

(a) Questionnaire settings for the modular SRF configura-

tion.

What is this?

Average Stability Index (ASI) 0.9190

Procedure=zero, distance=imprecise, z=na, output=variability.
Modular Configuration Summary

« Procedure: zero-criterion (SRF-1)

« Distance input: imprecise

 zinput: na
7T Max
« Probability: no
0
1 « Output type: variability
8 « Unit weight: dynamic
1 Modular inputs are valid.
2000 Sampling count: 2000 feasible solutions requested.

Optional Requirements
« Inconsistency suggestions: 3

« Anti-dictatorship: enabled (w_i <= sum of all other weights)
« Minimum weight: enabled

Optional requirements are valid.

(b) Automatically generated summary of
the selected modular configuration.

Rank [r] Criteria :l:z::rt:vrt]eight Min weight [k_min] Max weight [k_max]

1 MAE 6.9 5.0 112
1 MSE 6.9 5.0 =2
72 SSR {24 6.0 24085
3 Max. drawdown 19.3 11.0 277
3 Volatility 19.3 11.0 2277/
4 Wealth 355 22.8 50.0
Sum 6 100.0

(c) Representative weights and feasible bounds returned by the modular SRF configuration.

Fig. 5. Setup and results of the tailored modular SRF configuration.

minimum weight requirement of 5% for each criterion. Under this modu-
lar setting, the software returns not only a representative weight vector,
but also information on the admissible variability of the weights ob-
tained from two complementary analyses: an extreme-scenario analysis
and a Monte Carlo sampling analysis with 2000 user-defined runs. The
corresponding setup and summary of the selected modular composition
are shown in Fig. 5(a) and (b). The resulting representative solution
and criterion-wise feasible bounds are reported in Fig. 5(c). The cen-
ter weights are 35.5% for Wealth, 19.3% for Volatility and Maximum
Drawdown, 12.1% for SSR, and 6.9% for MSE and MAE. The correspond-
ing feasible minimum and maximum values are also returned for each

criterion, together with an ASI equal to 0.9190. Compared with the pre-
defined SRF result, the modular configuration preserves the same overall
ordering of criteria while providing a richer characterization of the ad-
missible weights under imprecise distance information and additional
normative constraints.

The variability analysis is reported through four complementary vi-
sual views in Fig. 6. The extreme-scenario analysis is summarized by the
heatmap in Fig. 6(a). This view reports the weight vectors obtained when
each criterion is alternately minimized and maximized over the feasible
region. It shows, for example, that Wealth reaches 50.0% when it is max-
imized and decreases to 22.8% when it is minimized, while Volatility and
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MSE minimized
MSE maximized
MAE minimized
MAE maximized
SSR minimized
SSR maximized
Volatility minimized

Volatility maximized

Extreme scenarios

Max. drawdown minimized
Max. drawdown maximized
Wealth minimized

Wealth maximized

Mse Mg Ssp Mo, My e,
G, oy
y iy
Criteria )

(a) Heatmap of criterion-wise extreme scenarios.

(c) Violin plot of sampled feasible weights.
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(b) PCA projection of sampled feasi-
ble solutions.

(d) Box plot of sampled feasible weights.

Fig. 6. Variability-oriented visual outputs returned by the modular SRF configuration. Panel (a) summarizes the extreme-scenario analysis. Panels (b)-(d) report the

sampling-based analysis through the PCA projection, violin plot, and box plot.

Maximum Drawdown vary between 11.0% and 27.7%. MSE and MAE re-
main within a narrower interval, from 5.0% to 11.2%. In this way, the
heatmap provides a compact overview of the criterion-specific extreme
scenarios.

The sampling-based analysis is visualized through the violin plot,
box plot, and PCA view in Fig. 6(c), (d), and (b), respectively. The vio-
lin and box plots summarize the empirical distributions of the sampled
feasible weights and show that Wealth remains the dominant criterion
but also exhibits the widest admissible spread, whereas MSE and MAE
remain the least important criteria with comparatively narrow distri-
butions. The PCA projection provides a two-dimensional representation
of the sampled feasible solutions together with the vertices of the feasi-
ble polyhedron and the selected representative solution. Taken together,
these views show how the software extends a classical SRF elicitation
into a richer modular analysis of admissible weight variability.

3.1. Examples provided in the repository

The public repository includes eight importable JSON examples
stored as srf-elicitation-config snapshots. These cover the prede-
fined and modular workflows used in this paper, plus Original SRF,
SRF-II, Robust SRF, WAP, Imprecise SRF, and Belief-degree Imprecise
SRF configurations.

All eight files are also available from an Examples menu beside the
interface’s Import and Export controls. Each selection downloads the
original repository JSON file as an attachment through a Flask route
restricted to the eight listed filenames. Users can then import, inspect,
modify, and recalculate a configuration without locating files externally.
This shortens the path to a first successful run and supports reproducibil-
ity, teaching, benchmarking, and methodological comparison.

4. Impact

Direct numerical weight assignment can be difficult for DMs, whereas
the SRF deck-of-cards procedure expresses relative importance through
ranks and blank-card gaps [13]. This interaction is relevant where
weights act as importance coefficients [29], including ELECTRE [14]
and PROMETHEE [5]. Published applications span environmental and

infrastructure assessment [20], energy planning [24], healthcare fa-
cilities [8], cultural heritage [1,7], public procurement [25], retrofit
decisions [18], and engineering [27]. These studies establish the cross-
domain relevance of the underlying elicitation family; the present
software provides a common implementation rather than requiring a
separate model for each variant.

The practical contribution is supported by observable software cov-
erage and verification results. First, one interface implements eight
user-facing configurations spanning precise, robust, local-ratio, interval-
valued, belief-degree, linguistic, and modular elicitation. Second, the
application exposes eight downloadable configurations, and route-level
checks covered standard, modular, robust, WAP, and imprecise work-
flows; the classical portfolio result was also reproduced by manual cal-
culation. Third, deterministic sampling and downloadable source config-
urations support repeatable analysis. Finally, CSV and versioned JSON
exports provide machine-readable criterion records for spreadsheets,
scripts, and other decision-support workflows, while XLSX preserves
richer variability tables.

The modular questionnaire further converts compatible procedural,
informational, normative, and analytical choices into an optimization
model [16]. Together with browser access, open-source solvers, vali-
dation messages, and inconsistency-repair suggestions, this reduces the
need for analysts to implement and debug separate formulations. The
evidence reported here demonstrates functional breadth, reproducibil-
ity, and interactive computational performance. It does not yet measure
user adoption or decision quality across every application domain; those
outcomes require field deployments and formal usability studies.

5. Conclusions

This paper presents the Modular SRF Weight Elicitation Tool,
an open-source browser application that operationalizes eight prede-
fined or modular configurations in a common deck-of-cards workflow.
Its software contribution is the end-to-end translation of user judg-
ments into linear or mixed-integer models, supported by validation,
inconsistency-repair suggestions, variability analysis, graphical outputs,
in-app example downloads, and criteria-weight export in CSV, JSON,
and XLSX formats.
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Correctness and reproducibility were examined through a hand-
calculated portfolio case, executable published configurations, route-
level checks across five workflow families, deterministic sampling, and
representative runtime measurements. The results show that the tool
can reproduce established weights while also exposing feasible ranges
and uncertainty-oriented outputs that would otherwise require method-
specific implementations. The eight downloadable configurations and
machine-readable exports make these workflows easier to reproduce,
adapt, teach, and connect to subsequent analyses.

5.1. Limitations and future development

The current implementation supports flat criteria only, is primar-
ily designed for single-DM elicitation, and covers a selected subset of
compatible flat-criteria components from the modular SRF framework.
The reported checks establish correctness for representative config-
urations rather than exhaustive coverage of every admissible input
combination. A formal continuous-integration test suite, large-scale
and concurrent-use benchmarks, and structured usability studies would
further strengthen evidence of reliability and practical use.

The software is maintained in a public, version-controlled repository
that includes tagged releases and user documentation. Its layered ar-
chitecture separates the interface, application logic, model generation,
and solver integration, allowing individual components to be updated
as software dependencies, browser technologies, or solver backends
evolve without requiring a redesign of the entire application. Reliance on
widely used open-source libraries further supports maintainability and
portability. Future development will prioritize compatibility with up-
dated dependencies, expansion of the supported SRF configurations, and
computational improvements for larger variability-oriented analyses.
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