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ABSTRAK

Ferdy Hartanto Primanda.202010225177. Hyperparameter Tuning berbasis
Metaheuristic Search pada Apriori dan FP-Growth untuk Bundling Promosi

Penjualan UMKM Berdasarkan Pola Transaksi Pembelian.

Penelitian dilakukan pada UMKM Nasi Uduk Mama Ipan yang menjual produk
secara offline dan online, namun hanya memiliki data transaksi online yang dapat
dianalisis. Permasalahan utama terletak pada keterbatasan pemilik usaha dalam
mengolah data tersebut untuk mendukung strategi promosi. Penelitian ini bertujuan
untuk menerapkan association rule mining menggunakan Algoritma Apriori dan
FP-Growth yang dioptimasi melalui Hyperparameter Tuning berbasis Algoritma
Metaheuristic. Proses penelitian diawali dengan tahap praproses data, meliputi
penghapusan kolom tidak relevan dan transformasi data transaksi ke dalam format
biner. Selanjutnya, empat Algoritma metaheuristic—Algoritma Genetik, Ant
Colony Optimization (ACO), Particle Swarm Optimization (PSO), dan Simulated
Annealing (SA)—digunakan untuk menentukan nilai minimum support dan
minimum confidence yang optimal bagi Algoritma Apriori dan FP-Growth.
Pemodelan dilakukan menggunakan bahasa pemrograman Python dengan pustaka
mixtend.frequent_patterns, dan aturan asosiasi disaring berdasarkan ambang lift
ratio di atas 1. Hasil penelitian menunjukkan bahwa baik Algoritma Apriori
maupun FP-Growth menghasilkan bundling produk yang identik ketika
menggunakan parameter dari Algoritma Genetik. Algoritma Apriori menunjukkan
keunggulan dalam kecepatan eksekusi, sedangkan FP-Growth lebih efisien dalam
penggunaan memori. Temuan ini membuktikan bahwa integrasi antara association
rule mining dan optimasi berbasis metaheuristic dapat secara efektif mendukung
pengambilan keputusan promosi berbasis data pada sektor UMKM.

Kata Kunci : Association rule; FP-Growth; Apriori; Metaheuristic; UMKM
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ABSTRACT

Ferdy Hartanto Primanda.202010225177. Metaheuristic-Based Hyperparameter
Tuning on Apriori and FP-Growth for Sales Promotion Bundling in MSMEs Based

on Purchase Transaction Patterns.

The research focuses on the MSME Nasi Uduk Mama Ipan, which sells products
both offline and online, although only online transaction data is available for
analysis. The main issue lies in the business owner's limited capability to process
the data for promotional strategy development. This study aims to implement
association rule mining using the Apriori and FP-Growth algorithms, optimized
through hyperparameter tuning based on metaheuristic algorithms, to generate
meaningful product bundling from transaction data.. The research process begins
with data preprocessing, including the removal of irrelevant columns and the
transformation of transaction data into a binary format. Subsequently, four
metaheuristic algorithms—Genetic Algorithm, Ant Colony Optimization (ACO),
Particle Swarm Optimization (PSO), and Simulated Annealing (SA)—are used to
determine the optimal values of minimum support and minimum confidence for the
Apriori and FP-Growth algorithms. Modeling is conducted using the Python
programming language with the mixtend.frequent patterns library, and
association rules are filtered based on a lift ratio threshold above 1. The results
show that both Apriori and FP-Growth algorithms produce identical product
bundling when using parameters obtained from the Genetic Algorithm. Apriori
demonstrates superiority in execution speed, while FP-Growth is more memory-
efficient. These findings confirm that integrating association rule mining with
metaheuristic-based optimization can effectively support data-driven promotional
decision-making in the MSME sector.

Keywords : Association rule; FP-Growth; Apriori; Metaheuristic; MSME.
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