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Iterative Group Decision-making-based Model for Indicator Weighting in
Architectural Programming and Post-occupancy Evaluation
ZHUANG Weimin]‘z, JING Quan3, HU Chaolang“, L[Ruoxingz, MIAO Zhijianz, HU Qixiao4, LI Yanhao'
(1.School of Architecture, Tsinghua University, Beijing 100084, China;
2.Tsinghua University Architectural Design and Research Institute Co., Ltd., Beijing 100089, China;
3.China Architecture Design & Research Group Co., Ltd., Beijing 100044, China;
4.School of Mathematics, Sichuan University, Chengdu 610065, China)
Abstract:
Objective The determination of indicator weights in multi-criteria group decision-making (MCGDM) represents a critical issue in architectural
programming and post-occupancy evaluation (POE). Traditional approaches often model expert weights and indicator weights independently,
which leads to potential inconsistencies and suboptimal decision outcomes. This study aims to develop an iterative group decision-making model
that simultaneously optimizes expert weights and indicator weights, enhancing the accuracy, reliability, and practical applicability of weight deter-
mination in complex engineering contexts.
Methods An iterative optimization model was proposed to integrate the determination of expert weights and indicator weights. First, an expert
weight optimization model was established based on the consistency between individual expert evaluations and aggregated group evaluations.
This model incorporated the relative importance of different indicators through a weighted distance metric derived from a specially defined A-
norm, which generalized the standard Euclidean distance. Second, indicator weights were calculated by aggregating individual expert evaluations
weighted by their corresponding credibility levels. Finally, an iterative framework was designed to enable mutual calibration between expert
weights and indicator weights until convergence was achieved. The model was implemented algorithmically and validated using two real-world
case studies, including green performance evaluation during architectural programming and building post-occupancy evaluation.
Results and Discussions Numerical experiments demonstrated that the proposed iterative model converged reliably under various initial condi-
tions. In the green performance evaluation case, which involved nine experts and 96 indicators, the model converged within eight iterations, with
differences between successive iterations falling below 10" in the infinity norm. The resulting expert weights exhibited significant variation, re-
flecting differences in expertise across building types, such as office buildings and tourism buildings. Similarly, in the POE case involving five ex-
perts and 69 indicators, the model converged within seven to nine iterations, and the resulting weights effectively captured functional differences
between museum buildings and stadium buildings. Compared to baseline methods that assigned equal weights to experts, the proposed model gen-
erated more discriminative and contextually appropriate indicator weights. For example, in the office building case, the highest weighted indica-
tors included room temperature, sunshade facilities, and noise control, whereas in the tourism building case, rest spaces and accessibility planning
received higher weights, which were consistent with functional priorities. The model also demonstrated robustness to different initial conditions
and maintained convergence regardless of the order of weight updates.
Conclusions This study presents a novel iterative group decision-making model that simultaneously determines expert and indicator weights by
leveraging their mutual influence. The proposed model improves upon existing approaches by incorporating indicator importance into the calibra-
tion of expert weights, achieving more consistent and context-aware weight assignments. The convergence and practical applicability of the
model are empirically validated through real-world case studies in architectural programming and POE. The method provides a mathematically
rigorous and engineering-oriented approach to MCGDM, with potential applicability in other domains that involve multi-expert and multi-criteria
evaluation processes.

Key words: architectural programming and POE; multi-criteria group decision-making; indicator weights; expert weights; iterative model
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