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 The study proposes a fuzzy MCDM framework based on the Fuzzy 
Multi-Attribute Method for Order Preference by Ideal Solution Similarity 
(FM-TOPSIS) for the comparative evaluation of crop production 
performance using year-wise agricultural data. In the proposed 
approach, each agricultural year is treated as an independent 
alternative, while multiple production related factors such as yield, 
rainfall adequacy, cost cultivation, pest incidence, soil fertility status, and 
market stability are considered as evaluation criteria under fuzzy 
environment. Linguistic assessments provided by domain experts and 
farmers are transformed into fuzzy triangular numbers in order to create 
the fuzzy decision matrix. FM TOPSIS is then applied to determine the 
relative closeness of each year to the best agriculture performance 
scenario. Furthermore, a two stage hybrid evaluation strategy is 
employed, wherein year wise rankings are obtained through 
FM-TOPSIS are aggregated to derive an overall performance 
assessment across multiple years. This hybrid framework enhances 
robustness and enables consistent comparative analysis of agricultural 
performance under uncertainty. The results demonstrate that the 
proposed FM-TOPSIS based methodology provides a trustworthy and 
useful instrument for making decisions, evaluating crop production 
trends and supporting sustainable agricultural planning.

The methodology integrates fuzzy linguistic modelling with 
FM-TOPSIS to agricultural performance on a year wise basis. The 
framework consist of two main stages:

Two stage FM-TOPSIS gives the better results as compared 
FM-TOPSIS. The year 2020-2021  (The CORONA year) shows better 
performance across all the study period. Eventually it suggest that stop 
all other work and concentrate on agriculture to enhance the production 
and yield of Agriculture. Finally, the sensitivity analysis shows the model 
is Stable. The findings show that the suggested FM-TOPSIS based 
technique offers a trustworthy and useful decision support tool for 
assessing crop production trends and assisting with sustainable 
agricultural planning.

 The Problem address in this study is the systematic evaluation and ranking 
of agricultural years from 2019-2020 to 2024-2025 of Soybean crop based 
on multiple performance indicators under uncertainty using a two stage 
FM-TOPSIS framework.
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