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ABSTRACT
This research analyzes customer purchasing patterns on a Thai e-commerce platform

using association rule mining. The study employed the FP-Growth algorithm on a dataset of
39,149 transactions from January to August 2023, with a minimum confidence level of 0.7.
The analysis yielded 16 significant association rules, revealing complex cross-category pur-
chasing behaviors. Key findings include a 68.6% likelihood of supplement purchases when
sports and gift items are bought together, and a 72.9% chance of cosmetics purchases when
supplements, appliances, and books are combined. These insights offer valuable guidance
for targeted marketing strategies and sales promotion planning in Thailand’s online retail
sector. The study contributes to the understanding of e-commerce behavior in the Thai mar-
ket, with implications for personalized recommendations, user interface optimization, and
inventory management.
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1. Introduction
E-commerce in Thailand has experi-

enced exponential growth in recent years,
particularly accelerated by the COVID-19
pandemic[1]. In 2022, the Business-to-

Consumer (B2C) e-commerce market in
Thailand was estimated at 600,000 million
baht, underscoring its significance in the
country’s digital economy development [2].
This growth trend is consistent with the
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broader e-commerce landscape in Southeast
Asia [3]. This rapid growth has created both
opportunities and challenges for businesses
operating in the online retail space.

Understanding customer purchasing
behavior is crucial for e-commerce busi-
nesses to effectively respond to consumer
needs and maintain competitiveness [4].
However, the sheer volume of transactional
data generated by e-commerce platforms
poses significant challenges in extracting
meaningful insights. Traditional methods
of data analysis often fall short in un-
covering complex patterns and associations
within large datasets.

Association Rule Mining, particu-
larly using the FP-Growth algorithm, has
emerged as a powerful technique for ana-
lyzing large-scale transactional data in e-
commerce. This method allows for the dis-
covery of interesting relationships between
products that are frequently purchased to-
gether, providing valuable insights for busi-
ness strategy [5].

While numerous studies have applied
Association Rule Mining to e-commerce
data in various markets, there is a notable
gap in research focusing specifically on the
Thai e-commerce landscape. The unique
characteristics of Thai consumer behavior
and the local e-commerce ecosystem war-
rant a dedicated investigation to uncover
market-specific insights.

The findings of this research will
contribute to the growing body of knowl-
edge on e-commerce behavior, with a spe-
cific focus on the Thai market. It will of-
fer practical insights for businesses oper-
ating in Thailand’s online retail space, po-
tentially leading to improved customer ex-
periences, more effective marketing strate-
gies, and optimized inventory management.
Moreover, this study will provide a method-
ological framework for similar analyses in

other emerging e-commerce markets.
Research Objectives:
To analyze the relationship pat-

terns of customers in purchasing products
through online platforms.

To apply the association rules of cus-
tomer purchasing behavior through online
platforms as a guideline for planning sales
promotion activity.

2. Literature Review
Data Mining is the process of explor-

ing and analyzing data in large databases
or datasets to discover patterns, relation-
ships, or valuable information that may not
be clearly apparent in the original data. This
process helps in discovering useful infor-
mation for decision-making or predicting
various outcomes [5].

Association Rule Mining is a data
mining technique used to find relationships
between data that occur in patterns or fre-
quently appear together in a dataset. Fre-
quency counting in association rule mining
uses a weighted graph. In this frequency
counting process, we can add or update the
graph used for searching without having to
restart the entire frequency counting pro-
cess. Moreover, we can search for asso-
ciation rules from all items or select items
of interest without having to restart the fre-
quency counting process [6].

The FP-Growth Algorithm is a data
mining algorithm used to find frequent pat-
terns in datasets, especially in discovering
association rules that occur frequently in the
data. This algorithm is efficient and widely
used in various approaches [5].

Data mining and association rule
analysis have become crucial tools in under-
standing e-commerce dynamics. This sec-
tion reviews key studies that have applied
these techniques across various domains,
providing context for this study’s research
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into the Thai e-commerce market.
Asuquo and Igbongidi [7] found that

store layout and product presentation in
stores can affect consumer buying behav-
ior. They recommended that store owners
receive training and manage promotional
skills to present products more effectively
to customers. The researchers provided in-
formation that can be used to develop meth-
ods for store layout and product arrange-
ment to promote customer buying behavior
and increase store sales in Nigeria.

Liu et al. [8] conducted research
on recommending agricultural courses for
China’s open universities by comparing
Apriori and FP-Growth methods. They
found that the FP-Growth method could
process data faster and produced better re-
sults than the Apriori method.

Kongmaneepun [9] applied the FP-
Growth method to analyze purchasing pat-
terns of ”MyHealth” dietary supplements.
The study identified 7 significant associa-
tion rules that could be utilized in market-
ing planning to meet customer needs and
encourage continuous purchasing. This re-
search demonstrates the practical applica-
tion of association rule mining in product
positioning and sales strategy, which aligns
closely with theis study’s objectives.

Talang et al. [10] employed theAsso-
ciation Rule technique with the Apriori al-
gorithm to analyze customer ordering pat-
terns in restaurants. Their research utilized
the CRISP-DM process as a data mining
standard, showcasing how these techniques
can be applied to improve customer satis-
faction in service industries. While focused
on a different sector, this study provides in-
sights into the broader applicability of asso-
ciation rule mining.

Belabed et al. [11] developed a so-
phisticatedmulti-agent system for datamin-
ing, which extracted relationships and clus-

tered variables to create different variable
groups. Their system then applied associ-
ation rule extraction techniques using both
the Apriori algorithm and genetic algorithm
within these groups. This research demon-
strates advanced applications of data min-
ing techniques and provides a compara-
tive perspective on different algorithmic ap-
proaches.

These studies demonstrate the versa-
tility and effectiveness of association rule
mining across various sectors. The research
builds upon this foundation, addressing the
gap in literature regarding the unique char-
acteristics of the Thai online retail land-
scape.

3. Research Methodology
This study employed the Cross-

Industry Standard Process for Data Min-
ing (CRISP-DM) as the framework for
this data analysis. The dataset com-
prised 39,149 daily product sales transac-
tions from a prominent Thai e-commerce
platform, spanning from January 1, 2023, to
August 31, 2023. Each transaction included
six attributes: Purchase ID, Purchase Date,
Product Category, Total Amount, Payment
Method, and Customer ID.

The selection of a single e-commerce
platform for this study was a deliberate
methodological choice. This approach en-
sures data consistency and eliminates con-
founding variables that may arise from dif-
ferent platform architectures, user inter-
faces, and business models. The selected
platform represents one of the major play-
ers in Thailand’s e-commerce market, with
product diversity and transaction volumes
typical of leading online retail sites in the
region. While this limits cross-platform
generalizability, it provides a controlled en-
vironment for discovering robust associa-
tion patterns within a consistent shopping
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Table 1. Sample of binary transaction data.

No. Inv_id Appliances Books Clothing Cosmetics Food and Bev Gift Pets Sport Toys Supplements Voucher
1 106080 0 0 0 0 0 0 1 0 0 1 0
2 106061 1 1 0 0 0 0 0 0 0 1 0
3 108092 1 1 0 0 0 0 1 0 1 1 0
4 108073 1 1 0 0 0 0 0 0 0 0 0
5 108044 1 0 1 0 0 0 0 0 0 1 0

ecosystem. The eight-month timeframe
was chosen to capture post-COVID-19 sta-
bilized shopping behaviors while maintain-
ing a substantial sample size. This pe-
riod represents the ”new normal” in Thai e-
commerce, making the findings particularly
relevant for current business applications.

For data preprocessing, the daily
sales data was transformed into a format
suitable for association rule mining using
the Pivot Table method. Order quantities
were converted to binary values, with 1 rep-
resenting purchased products and 0 repre-
senting products not purchased. This step
was crucial in preparing the data for the FP-
Growth algorithm.

This study conducted analysis at the
product category level rather than individ-
ual item level. This methodological deci-
sion was driven by both practical and strate-
gic considerations. Category-level anal-
ysis provides actionable insights that di-
rectly inform high-level business decisions
such as departmental marketing strate-
gies, store layout optimization, and cross-
category promotional planning. Addition-
ally, this approach significantly reduces
computational complexity when processing
large transaction volumes and minimizes
data sparsity issues commonly encountered
in item-level analysis. From a managerial
perspective, category-level patterns tend to
be more stable over time and generaliz-
able across product lifecycles, making them
more valuable for long-term strategic plan-
ning. While item-level analysis would offer
more granular insights into specific prod-

uct combinations, the category-level ap-
proach adopted in this study aligns with the
practical needs of retail managers and e-
commerce strategists who operate at the de-
partmental level.

This study chose the FP-Growth al-
gorithm for the analysis due to its efficiency
in processing large datasets and its ability to
discover frequent itemsets without generat-
ing candidate itemsets. The selection of FP-
Growth over alternative algorithms such as
Apriori or Eclat was based on both theoret-
ical considerations and empirical evidence
from previous research. FP-Growth elim-
inates the computationally expensive can-
didate generation step inherent in the Apri-
ori algorithm, making it significantly more
efficient for datasets of this magnitude.
The algorithm constructs a compact FP-tree
structure that requires only two database
scans, compared to Apriori’s multiple it-
erative scans. In terms of computational
complexity, while Apriori exhibits expo-
nential time complexity of O(2𝑛) where n
is the number of items, FP-Growth demon-
strates polynomial complexity of O(n×m)
where n represents the number of transac-
tions and m represents the maximum trans-
action length. For the dataset characteristics
in this study, FP-Growth was estimated to
be 10 to 50 times faster than Apriori. This
choice was informed by previous research,
such as [8], which demonstrated the supe-
rior performance of FP-Growth compared
to other algorithms like Apriori in process-
ing agricultural course data.

As demonstrated in Table 2, FP-
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Table 2. Theoretical comparison of association
rule mining algorithms.

Characteristic Apriori FP-
Growth Eclat

Database
scans

Multiple
(𝑘 + 1) Two One

Candidate
generation Yes No No

Data
structure Horizontal FP-tree Vertical

Time
complexity O(2𝑛) O(n×m) O

(n×m)
Memory
efficiency Low High Medium

Scalability Poor Excellent Good
Dense
datasets Inefficient Efficient Moderate

Typical
speedup
vs Apriori

Baseline 10-50×
[8,13] 5-15×

Note: 𝑛 = number of items, 𝑚 = maximum transaction length,
𝑘 = number of iterations

Growth offers substantial theoretical ad-
vantages over alternative algorithms for
datasets with characteristics similar to this
study. The algorithm’s elimination of
candidate generation and compact FP-tree
structure are particularly beneficial for pro-
cessing the 39,149 transactions across 11
product categories analyzed in this re-
search. Previous comparative studies on e-
commerce datasets of comparable size have
consistently reported FP-Growth execution
speeds 10 to 50 times faster than Apriori
while consuming significantly less mem-
ory [8, 13, 18]. While empirical compar-
ison would provide additional validation,
the well-established theoretical superiority
of FP-Growth for large dense datasets, com-
bined with the fact that both algorithms
are mathematically guaranteed to discover
identical frequent itemsets given equivalent
parameters, makes such comparison unnec-
essary for the purposes of this study. The
focus remains on discovering actionable
purchasing patterns rather than algorithmic
benchmarking. Future research could em-
pirically validate these performance charac-
teristics in the Thai e-commerce context by
implementingmultiple algorithms andmea-

suring actual runtime metrics.
In selecting the methodology, vari-

ous association rulemining techniqueswere
considered. While some studies, such as
[12], have employed both Apriori and FP-
Growth algorithms for comparative pur-
poses, this study opted to focus solely on
FP-Growth due to its superior efficiency in
handling large datasets characteristic of e-
commerce platforms. The choice of FP-
Growth algorithm is further supported by
recent comparative studies, which have
shown its superior performance in analyz-
ing large e-commerce datasets [13]. Fur-
thermore, e-commerce transaction data typ-
ically exhibits moderate to high item co-
occurrence patterns, and FP-Growth’s tree-
based structure is particularly efficient for
such dense datasets. While Apriori remains
popular due to its conceptual simplicity
and ease of interpretation, FP-Growth’s per-
formance advantages make it the optimal
choice for production-scale e-commerce
analysis. Future research could empirically
validate these theoretical advantages by im-
plementing both algorithms in the Thai e-
commerce context and comparing their run-
time performance and memory consump-
tion.

In the FP-Growth model, the mini-
mum support threshold was set at 0.2 and
the minimum confidence at 0.7. These
parameters were carefully chosen to bal-
ance between identifying significant pat-
terns and maintaining the reliability of the
results. The minimum support of 0.2 en-
sures that patterns occurring in at least 20%
of the transactions (approximately 7,830
transactions) are captured, while the mini-
mum confidence of 0.7 guarantees that the
discovered association rules hold true for
at least 70% of the cases where the an-
tecedent is present. The relatively high con-
fidence threshold was deliberately selected
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Fig. 1. Results of association rules using the FP-growth.

to ensure that only strong and reliable asso-
ciations would be recommended for busi-
ness implementation, thereby minimizing
the risk of pursuing weak or spurious pat-
terns.

For creating association rules, con-
fidence was used as the criterion, with a
gain theta of 2.0 and a Laplace k of 1.0.
These settings facilitated the discovery of
meaningful and reliable association rules
from the dataset. The gain theta param-
eter helps filter out rules that do not pro-
vide sufficient improvement over baseline
predictions, while the Laplace correction
addresses the zero-frequency problem and
provides more robust confidence estimates,
particularly for rules with lower support
values.

To evaluate the effectiveness of the
model, the focus was placed on association
rules that met or exceeded the minimum
confidence threshold of 0.7. Rules meeting
this criterion were considered significant
and used for further analysis of customer
purchasing patterns. This stringent thresh-
old ensures that the resulting rules have high
predictive accuracy and are suitable for de-

ployment in practical business applications
such as recommendation systems and tar-
geted marketing campaigns.

The final step in the methodology
involved applying these data mining tech-
niques to uncover behavior patterns and
analyze relationships in the purchasing of
goods and services. This analysis aims to
provide insights that can be crucial for busi-
ness operations, particularly in understand-
ing and creating satisfaction for the target
consumer group in the Thai e-commerce
market. The discovered association rules
serve as a foundation for developing data-
driven strategies in personalized recom-
mendations, inventory management, and
cross-category marketing initiatives.

4. Results
The analysis of 39,149 e-commerce

transactions using the FP-Growth algorithm
yielded 16 significant association rules,
providing valuable insights into the cross-
category purchasing patterns of Thai online
shoppers. Based on Fig. 1, which shows the
Results of Association Rules using the FP-
Growth algorithm, five of the most notable
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rules are presented and discussed below.
Rule 4: {Sports, Gifts} → {Supple-

ments} This rule indicates that customers
who purchase items from both the Sports
and Gifts categories have a 68.6% likeli-
hood of also buying Supplements. The sup-
port value of 0.051 suggests that this com-
bination appears in 5.1% of all transactions.
The lift value of 2.74 indicates that this as-
sociation occurs 2.74 times more often than
if the categories were statistically indepen-
dent, highlighting a strong relationship be-
tween these product types.

Rule 16: {Supplements, Appliances,
Books} → {Cosmetics} Customers who
buy Supplements, Appliances, and Books
have a 72.9% chance of also purchasing
Cosmetics. While this combination appears
in only 4.1% of transactions (support of
0.041), its high confidence and impressive
lift value of 2.92 indicate a strong and sig-
nificant association across these diverse cat-
egories.

Rule 7: {Books, Clothing}→ {Cos-
metics} This rule demonstrates that cus-
tomers purchasing both Books and Clothing
have a 71.2% likelihood of also buying Cos-
metics. This association occurs in 4.3% of
transactions and has a lift of 2.85, suggest-
ing it happens nearly three times more often
than if these categories were independent of
each other.

Rule 10: {Food andBeverages, Pets}
→ {Toys} Interestingly, this rule shows the
highest lift value among this selected rules.
Customers who buy Food and Beverages
along with Pet products are 3.11 times more
likely to also purchase Toys than if these
categories were independent. This rule has
a confidence of 69.1% and appears in 3.8%
of all transactions, revealing a strong con-
nection between these seemingly disparate
product categories.

Rule 13: {Appliances, Vouchers}→

{Clothing} Lastly, the analysis found that
customers who purchase Appliances and
use Vouchers have a 70.3% chance of also
buying Clothing. This association occurs in
3.6% of transactions and has a lift of 2.53,
indicating it happens more than twice as of-
ten as would be expected by chance.

These rules reveal complex cross-
category purchasing behaviors among Thai
online shoppers. The high confidence lev-
els, ranging from 68.6% to 72.9%, indicate
robust associations between the antecedent
and consequent items in each rule. The lift
values, all well above 1 (ranging from 2.53
to 3.11), suggest that these associations oc-
curmuchmore frequently thanwould be ex-
pected if the categories were independent.

It is important to note that while
these rules have lower support values (rang-
ing from 3.6% to 5.1%) compared to their
high confidence and lift values, this is not
uncommon in market basket analysis of
diverse product categories. These rules
represent significant niche patterns that,
while not occurring in a large proportion
of all transactions, reveal important insights
about specific customer segments and their
cross-category purchasing behaviors.

The visualization of these associa-
tions in Fig. 2 further emphasizes the inter-
connectedness of these product categories.
Supplements and Cosmetics appear as cen-
tral nodes with multiple connections, sug-
gesting their importance in cross-category
purchasing patterns. The strong connection
between Sports and Supplements is clearly
visible, as is the complex relationship be-
tween Books, Clothing, and Cosmetics.

These results provide a foundation
for understanding the complex purchasing
behaviors in the Thai e-commerce market,
offering valuable insights that can be lever-
aged for strategic decision-making in areas
such as marketing, inventory management,
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and website design.
Fig. 2 presents a graphical represen-

tation of the association rules generated by
the FP-Growth algorithm. This visualiza-
tion offers a comprehensive view of the re-
lationships between different product cat-
egories and the strength of these associa-
tions.

Notable observations from Fig. 2:

1. Central Nodes: Categories such as
”Supplements,” ”Cosmetics,” and
”Books” appear as central nodes with
multiple connections, suggesting
their importance in cross-category
purchasing patterns.

2. Strong Associations: Thick edges,
such as those connecting ”Sports”
and ”Supplements” (Rule 4: 0.051 /
0.686), and ”Books,” ”Clothing,” and
”Cosmetics” (Rule 7: 0.043 / 0.712),
represent particularly strong associa-
tions.

3. Complex Relationships: The graph
reveals complex multi-category rela-
tionships, such as the connection be-
tween ”Supplements,” ”Appliances,”
”Books,” and ”Cosmetics” (Rule 16:
0.041 / 0.729).

4. Cluster Formation: The graph shows
cluster formations, such as the group
involving ”Food and Beverages,”
”Pets,” and ”Toys” (Rule 10: 0.038 /
0.691), indicating related purchasing
behaviors.

5. Rule Hierarchy: The graph allows
us to visualize the hierarchy of rules,
with some rules building upon others
to form more complex associations.

This graph provides a powerful vi-
sual tool for understanding the intricate re-
lationships between product categories in

the Thai e-commerce market. It allows for
quick identification of strong associations
and complex purchasing patterns, which
can be invaluable for strategic decision-
making in areas such as product placement,
cross-selling strategies, and targeted mar-
keting campaigns.

For instance, the strong connec-
tion between ”Sports” and ”Supplements”
suggests potential for bundled promotions
or strategic product placement on the e-
commerce platform. Similarly, the com-
plex relationship between ”Books,” ”Cloth-
ing,” and ”Cosmetics” might inform deci-
sions about creating lifestyle-based product
collections or marketing campaigns.

The visualization in Fig. 2 comple-
ments the numerical data presented in the
association rules, offering an intuitive and
comprehensive overview of the discovered
patterns in customer purchasing behavior.
It reinforces the insights gained from the
analysis of individual rules and provides a
holistic view of the interconnectedness of
product categories in the Thai e-commerce
market.

5. Discussion
The versatility of Association Rule

Mining is evident in its application across
various domains. While this study focuses
on e-commerce, it is worth noting that this
technique has been successfully applied in
other fields. For instance, [14] demon-
strated its effectiveness in disease predic-
tion. The adaptability of this method under-
scores its potential for uncoveringmeaning-
ful patterns in diverse datasets.

The application of the FP-Growth
algorithm to analyze customer purchasing
behavior on a Thai e-commerce platform
has yielded valuable insights into cross-
category associations. This study revealed
16 significant association rules, with two
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Fig. 2. Graph of association rules using the FP-growth.

rules standing out for their potential impact
on business strategies:

1. Sports and Gifts → Supplements
(Confidence: 0.686, Support: 0.051)

2. Supplements, Appliances, and Books
→ Cosmetics (Confidence: 0.729,
Support: 0.041)

These rules highlight interest-
ing cross-category purchasing patterns
that could inform marketing strategies
and inventory management in the Thai
e-commerce sector.

The findings align with previous re-
search in some aspects while differing in
others. The discovery of strong links be-
tween seemingly unrelated categories (e.g.,
Sports and Supplements) echoes findings
by [15] in Chilean supermarket data. How-
ever, the confidence levels (0.686 to 0.729)
are notably higher than those reported by
[16] in their study of Indian e-commerce
data (0.5 to 0.65). This discrepancy might
be attributed to differences in the Thai e-
commerce market or the specific nature of
the dataset.

The relatively low support values
in the key rules (e.g., 0.051 for Rule 4)
are consistent with findings by [17] in
Malaysian online retail, suggesting that
these niche associations are common in e-
commerce datasets and can be valuable for
targeted marketing strategies.

The use of the FP-Growth algorithm
aligns with recent trends in e-commerce
analysis, as demonstrated by [18], who
found FP-Growth to outperform the Apriori
algorithm in analyzing large e-commerce
datasets.

From a methodological perspective,
the exclusive use of FP-Growth in this
study represents a pragmatic choice sup-
ported by extensive theoretical and em-
pirical evidence from previous research.
While comparative algorithmic studies pro-
vide valuable methodological insights, they
are not essential when the performance
characteristics are well-established in the
literature. Studies analyzing e-commerce
datasets similar in size and density to
ours have consistently demonstrated FP-
Growth’s computational superiority, with
speed improvements ranging from 10 to 50
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times faster than Apriori [8,13,18]. Criti-
cally, both algorithms produce identical as-
sociation rules when given equivalent sup-
port and confidence parameters, meaning
the algorithmic choice affects efficiency but
not the substantive findings. This allows re-
searchers to confidently select the most ef-
ficient algorithm without concern for diver-
gent results. For this study’s practical ob-
jectives of discovering cross-category pur-
chasing patterns to inform business strat-
egy, FP-Growth’s proven efficiency makes
it the optimal choice without requiring em-
pirical validation through comparative im-
plementation.

These findings have several implica-
tions for e-commerce businesses operating
in Thailand:

1. Personalized recommendations: Im-
plementing these rules in recommen-
dation engines could improve cross-
selling effectiveness.

2. User interface optimization: The
platform’s layout could be adjusted to
reflect these associations, potentially
increasing conversion rates.

3. Bundling strategies: Creating prod-
uct bundles based on these associ-
ations could increase average order
value.

4. Targeted marketing campaigns: Tai-
lored marketing efforts based on
these associations could improve
marketing ROI.

6. Conclusion
This study’s findings on purchasing

patterns in Thai e-commerce align with
broader research on market basket analy-
sis. [19] demonstrated how such analyses
provide valuable insights for category man-
agement in traditional retail settings. This

research extends these principles to the on-
line retail environment in Thailand, high-
lighting the universal applicability of these
techniques across different retail contexts.

This study provides valuable insights
into customer purchasing behavior in the
Thai e-commerce market. By applying the
FP-Growth algorithm to a dataset of 39,149
transactions, this study identified 16 signif-
icant association rules that reveal complex
cross-category purchasing patterns.

The findings contribute to the grow-
ing body of knowledge on e-commerce be-
havior, with a specific focus on the Thai
market. The identified association rules
offer opportunities for targeted marketing,
improved user experiences, and strategic in-
ventory management for businesses operat-
ing in Thailand’s online retail space.

However, this study has limitations.
The data is from a single platform and cov-
ers only an 8-month period, which may not
capture long-term trends or seasonal varia-
tions. Additionally, the category-level anal-
ysismight obscuremore granular item-level
associations.

Future research could address these
limitations by expanding to multiple plat-
forms, conducting longitudinal studies, an-
alyzing item-level data, and incorporating
customer demographic information. Such
studies would further enhance the under-
standing of the unique characteristics of the
Thai digital marketplace and its place in the
global e-commerce landscape. The practi-
cal implementation of these insights into e-
commerce strategies can lead to significant
improvements in business performance [20]

In conclusion, this research pro-
vides a foundation for understanding com-
plex purchasing behaviors in the Thai e-
commerce market, offering valuable in-
sights that can be leveraged for strategic
decision-making in areas such as market-
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ing, inventory management, and website
design.

7. Limitations and Future Research
While this study focused on asso-

ciation rule mining using FP-Growth, fu-
ture research could explore the integration
of other machine learning techniques. For
instance, [21] successfully applied neural
networks and logistic regression to predict
behavioral intentions in food delivery ser-
vices. Similar approaches could be adapted
to e-commerce purchasing behavior, poten-
tially offering complementary insights to
those provided by association rule mining.

1. Single platform focus: This data is
from a single online platform in Thai-
land, potentially limiting generaliz-
ability.

2. Time frame: The 8-month data pe-
riodmay not capture long-term trends
or seasonal variations.

3. Category-level analysis: This study
focused on product categories rather
than specific items, which might ob-
scure more granular associations.

Future research could address these
limitations by:

1. Expanding to multiple platforms or
countries for comparative analysis.

2. Conducting a longitudinal study to
capture long-term trends and season-
ality effects.

3. Analyzing item-level data to uncover
more specific association rules.

4. Incorporating customer demographic
data to segment association rules by
customer types.

From an algorithmic perspective,
while this study employed only FP-Growth
rather than comparing multiple association
rule mining techniques, this decision was
justified by extensive literature demonstrat-
ing FP-Growth’s computational superiority
for datasets of this scale [8, 13, 18]. Both
FP-Growth and Apriori are guaranteed to
produce identical association rules given
equivalent parameters, making compara-
tive implementation unnecessary for pat-
tern discovery objectives. Nevertheless, fu-
ture research could empirically benchmark
multiple algorithms specifically on Thai e-
commerce data to validate theoretical per-
formance advantages in this market context.

Future research could also explore
the integration of machine learning tech-
niques with association rule mining to en-
hance e-commerce personalization [22]
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