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This research aims to explore patterns of tourist activity participation and analyze 
the relationships between tourist activities at Chiang Rai night market in order to support 
effective urban tourism management. A descriptive quantitative research design was employed. 
Data were collected from 405 tourists visiting the Chiang Rai Night Market using a structured 
questionnaire covering demographic characteristics, travel behavior, and activity participation. 
Descriptive statistical analysis, including frequency distribution and percentages, was used to 
examine tourist characteristics and overall participation. In addition, activity relationship patterns 
were analyzed using association rule mining with the FP-Growth algorithm, utilizing minimum 
thresholds of 0.60 for support value and 0.95 for confidence value, implemented through 
RapidMiner. The results showed that tourist activities were highly interconnected, creating 
integrated experiences. Tourists who participate in sightseeing and cultural learning activities 
show a strong tendency to engage in food consumption activities. Moreover, food consumption 
appears to be the central activity in most activity patterns at the market. The most frequent 
pattern involves dining combined with watching local music performances, which subsequently 
leads to sightseeing experiences within the night market environment. The practical implications 
suggest that the spatial planning of night markets should position food-related activities as 
the core attraction, while integrating cultural performances and experiential activities along 
major circulation areas, and allocating infrastructure in alignment with identified activity 
clusters to enhance tourist experiences and support sustainable urban tourism management, 
contributing new evidence on activity-level behavioral patterns in informal tourism settings 
where such data-driven analysis remains limited.
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งานวิจัยนี้มีวัตถุประสงคเพื่อสํารวจรูปแบบการเขารวมกิจกรรมของนักทองเที่ยวและวิเคราะหความ

สัมพันธระหวางกิจกรรมตางๆ ณ ตลาดกลางคืนเชียงราย เพื่อสนับสนุนการจัดการการทองเที่ยวในเมืองอยาง

มีประสิทธิภาพ การวิจัยใชรูปแบบการวิจัยเชิงปริมาณแบบพรรณนา โดยเก็บรวบรวมขอมูลจากนักทองเที่ยว

จํานวน 405 คน ที่มาเยือนตลาดกลางคืนเชียงรายดวยแบบสอบถามท่ีมีโครงสราง ครอบคลุมขอมูลลักษณะ

ทางประชากรศาสตร พฤติกรรมการเดินทาง และการเขารวมกิจกรรม วิเคราะหขอมูลเบ้ืองตนดวยสถิติ

เชิงพรรณนา ไดแก การแจกแจงความถี่และคารอยละ เพื่ออธิบายลักษณะของนักทองเท่ียวและการเขารวม

กิจกรรมโดยรวม นอกจากนี้ ยังวิเคราะหรูปแบบความสัมพันธระหวางกิจกรรมดวยเทคนิคการคนหากฎ 

โดยใชอัลกอริทึม FP-Growth ผานโปรแกรม RapidMiner โดยกําหนดคาเกณฑสนับสนุนขั้นตํ่าเทากับ 0.60 

และคาเกณฑความเชื่อมั่นขั้นตํ่าเทากับ 0.95 ผลการวิจัยพบวากิจกรรมของนักทองเที่ยวมีความเชื่อมโยงกันสูง 

กอใหเกิดประสบการณแบบบูรณาการ นักทองเที่ยวท่ีเขารวมกิจกรรมชมทัศนียภาพและเรียนรูทางวัฒนธรรม

มแีนวโนมสงูทีจ่ะเขารวมกจิกรรมการรบัประทานอาหาร นอกจากนี ้การรบัประทานอาหารปรากฏเปนกจิกรรม

ศนูยกลางในรปูแบบกจิกรรมสวนใหญของตลาด โดยรปูแบบทีพ่บบอยทีส่ดุคอืการรบัประทานอาหารรวมกบัการ

ชมการแสดงดนตรพีืน้เมอืง ซึง่นาํไปสูการชมทศันยีภาพภายในบรเิวณตลาดกลางคนื ขอเสนอแนะเชงิประยกุต

ชี้วาการพัฒนาพ้ืนที่ตลาดกลางคืนควรจัดผังพื้นที่โดยยึดกิจกรรมการรับประทานอาหารเปนแกนหลัก พรอม

บูรณาการกิจกรรมทางวัฒนธรรมและการแสดงในพื้นที่สัญจรหลัก เพื่อยกระดับประสบการณของ

นักทองเที่ยวและสนับสนุนการจัดการการทองเที่ยวในเมืองอยางยั่งยืน ทั้งนี้ งานวิจัยนี้ยังเปนการนําเสนอ

หลักฐานเชิงประจกัษใหมเกีย่วกบัรปูแบบพฤติกรรมในระดบักจิกรรมในบรบิทการทองเทีย่วแบบไมเปนทางการ 

ซึ่งการวิเคราะหเชิงขอมูลในลักษณะดังกลาวยังมีการศึกษาอยางจํากัด

การวิเคราะหรูปแบบพฤติกรรมนักทองเที่ยวดวยเทคนิคกฎความสัมพันธ: 
กรณีศึกษาตลาดกลางคืนเชียงราย

บทคัดยอ
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1. Introduction
International tourism has experienced 

a strong post-pandemic recovery. According to 

the United Nations World Tourism Organization 

(UN Tourism, 2025), global international tourist 

arrivals reached approximately 1.5 billion by 

the end of 2025, nearly matching pre-pandemic 

levels. Thailand is a prime tourist destination 

in Southeast Asia, welcoming approximately 

33.97 million international visitors in 2025 

(Statista, 2025), with tourism contributing 

substantially to national economic recovery. 

Within this national context, northern provinces 

including Chiang Rai have emerged as 

increasingly significant tourism zones, 

attracting visitors seeking cultural heritage, 

natural landscapes, and authentic local 

experiences.

Chiang Rai, the northernmost province 

of Thailand, has developed a distinctive 

tourism identity rooted in its multicultural 

heritage and proximity to the Golden Triangle. 

At the center of its urban tourism landscape 

is the Chiang Rai Night Market, located near 

the city’s Clock Tower, covers approximately 

4,000–5,000 square meters and features 

a multi-zone layout, including an open-air 

vendor area, a food court, a cultural 

performance stage, and surrounding craft 

stalls. The market attracts approximately 

2,000–4,000 visitors per evening during peak 

periods, particularly on weekends and public 

holidays. Its distinctive characteristic lies in 

the integration of cultural performances, local 

cuisine, and artisan products, enabling tourists 

to engage in multiple activities within a single 

spatial setting.

Within this context, night markets have 

evolved beyond traditional retail spaces into 

essential nodes of urban tourism systems. 

They function simultaneously as economic 

platforms supporting SMEs and as cultural 

spaces where tourists engage in diverse 

activities, including dining, cultural per-

formances, souvenir shopping, and social 

interaction. As a result, understanding tourist 

behavior within night market environments 

has become critical for urban tourism 

management, particularly with respect to 

spatial planning, visitor flow management, 

and service allocation.

Despite growing scholarly interest in 

night market tourism, several key research 

gaps remain. First, prior studies have largely 

focused on tourist demographics, motivations, 

and satisfaction (Rueda-López et al., 2026) or 

spatial configurations of market environments, 

with limited attention to activity-level 

participation patterns, particularly how 

activities are combined and experienced 

concurrently. Second, conventional analytical 

approaches, such as descriptive statistics 

and regression models, treat activities as 

independent variables, which does not 

adequately capture the interconnected nature 

of tourist experiences (Huang et al., 2023). 

Third, although data-driven approaches 

have gained importance, their application in 

informal, SME-driven settings such as night 

markets and their translation into actionable 
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insights for spatial and logistics management 

remains limited (Zhang, 2024).

To address these gaps, Association Rule 

Mining (ARM) provides an appropriate 

analytical framework for identifying co-

occurrence patterns within behavioral data, 

ARM enables the analysis of interdependent 

act iv i t ies  without assuming var iable 

independence, making it particularly suitable 

for examining integrated tourist experiences. 

The FP-Growth algorithm is employed due 

to its computational efficiency in extract-

ing frequent patterns without generating 

candidate itemsets, outperforming traditional 

approaches such as Apriori in datasets with 

multiple co-occurring activities (Wicaksono 

et al., 2020). Although widely applied in retail 

analytics, its use in tourism, especially at the 

activity level in informal settings, remains 

limited (Yu et al., 2022).

Therefore, this study aims to analyze 

tourist activity participation patterns and 

examine the relationships among activities at 

the Chiang Rai Night Market using ARM with 

the FP-Growth algorithm. By identifying and 

quantifying co-occurrence patterns, the study 

provides empirical insights into how tourists 

experience night markets as integrated 

systems of activities.

This study contributes in two key ways. 

Theoretically, it extends the application of 

ARM to activity-level behavioral analysis in 

informal tourism contexts, revealing structured 

experience bundles. Practically, it bridges 

tourism analytics and urban management 

by translating these patterns into actionable 

insights for spatial zoning, visitor flow optimiza-

tion, and resource allocation. Figure 1 shows 

an example of a Chiang Rai night market, 

highlighting its key economic hubs and 

recommended tourist attractions.

2. Research Objectives
1. To explore activity patterns of the 

Chiang Rai night market visitors using associa-

tion rule mining (ARM). 

2. To analyze the relationship between 

activities that tourists engage in together in the 

Chiang Rai night market area.

3. To provide policy implications for 

effective night market and tourism logistics 

management.

  

Figure 1 Spatial characteristics of Chiang Rai night market as an integrated tourism and 
economic hub. (Source: Authors) 

 

Figure 1 Spatial characteristics of Chiang Rai night market as an integrated tourism 
and economic hub. (Source: Authors)
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3. Conceptual framework 
This research applies ARM techniques 

along with tourism logistics management to 

Chiang Rai night markets for analyzing tourist 

behavior. First, it provides a literature review 

toward developing a conceptual framework 

and research tools validated for reliability 

and then proceeds to collect data from a 

sample size of 405 people. After processing, 

the extracted data is then analyzed through 

algorithms for the identification of behavioral 

relationships. To confirm the association rules, 

support, confidence, and lift values are used 

to verify the importance and reliability of 

those rules. The results were integrated into 

strategic logistics recommendations, such as 

route planning, parking lots, and facility design, 

which aimed to enable the enhancement of 

tourist distribution and sustainable destination 

management, as detailed in Figure 2.

4. Literature review  
4.1 Pattern Mining in Tourism

Pattern mining is a significant method of 

research that emphasizes identifying hidden 

patterns, frequency, relationships, and structures 

in a set of specific data. Pattern mining is a 

technique that can be considered very useful 

for the tourism industry to understand tourists’ 

behavior, preferences, and decision processes, 

which can hardly be grasped through statistical 

data (Park et al., 2020). Using pattern mining 

in the tourism industry is considered a trend, 

as the tourism industry is looking for solutions 

to understand human behavior regarding 

tourism and leisure through data. Pattern 

mining was traditionally applied to mine 

sequential pattern data to understand the 

routes and tourist destinations. The study by 

Agrawal and Srikant (2022) provided the basis 

for pattern discovery in sequential data, which 

was used in the tourism sector to analyze the 

patterns taken by tourists. The use of trajectory 

location data, such as mobile phone data, was 

used to identify the spatial structures, key 

tourist spots, and travel routes (Yin et al., 

2022). However, a critical limitation in prior 

work is that most studies examine destination-

level or route-level patterns rather than 

activity-level participation within a single 

venue, a gap this study addresses by applying 

ARM at the intra-venue activity level.
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Figure 2 Conceptual framework. 
 

Figure 2 Conceptual framework.

Zhu and Zhu (2023) demonstrated how 

modern logistics and tourism activities are 

interconnected. The fields are related by 

means of food, accommodation, transport, 

purchase, and entertainment. Therefore, they 

ought to be planned in an integrative manner. 

In this respect, literature on the integration 

of urban logistics and tourism is limited, 

particularly in the context of night markets. 

Bentalha (2023) mentioned that tourism 

supply chain management, in this case, is vital 

in that logistics involve the flow of materials 

and products from demand planning and 

facility distribution in pedestrian spaces.

4.2 Night Markets as Tourism Destinations 

Night markets have become a vital part 

of urban tourism infrastructure, integrating 

economic, cultural, and social dimensions. Li 

et al. (2021) described a market as an evening 

pedestrian-only space characterized by food, 

handicrafts, and social activities. It attracts 

different types of tourists, both local and 

international, who wish to engage in a local 

experience. In addition, the economic aspect 

of the market directly distributes income 

among SMEs, mainly benefiting grassroots 

development (Liang et al., 2021). Logistics 

management integration into tourism planning 

has become critical for sustainable development. 
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Nevertheless, despite the economic and 

cultural advantages provided by the high 

volume of tourist activities, there is the 

problem of managing the crowds, waste 

disposal, and noise pollution (Carmona, 2019). 

Although previous literature on the subject 

focused on the participation of consumers 

and spatial arrangement (Jeong & Ban, 2020), 

little emphasis is given to the examination of 

combinations and relations of activities. This 

is particularly noted in data processing to 

show the real nature of activity participation 

in spatial management for the development 

of sustainable tourism. This gap highlights 

the need for a data-driven, combinatorial 

approach such as ARM to systematically 

examine how activities co-occur and reinforce 

each other, which this study contributes to 

the existing body of knowledge.

4.3 Association Rule Mining Applications 

Machine learning developments have 

helped tourism researchers overcome 

limitations in intention-based analysis and 

provide data-driven behavioral discovery 

investigation approaches. In this series of 

developments, ARM has appeared as an 

unsupervised model that can discover data 

concerning "co-occurring relationships"; that 

is, relationships between transactional data, 

as described as X → Y In order to determine 

rule significance, support, and confidence, lift 

metrics are used to generate activity relation-

ships. This investigation adopted the FP growth 

algorithm on the basis of its computational 

advantages and its ability to minimize database 

scans as opposed to more conventional 

algorithms. In addition, its efficacy has recently 

been confirmed for dense transactional data 

sets. ARM has significantly appeared as 

a technique that can be applied in various 

industries, including health, as demonstrated 

in support of diagnosis (Syah et al., 2023), 

transportation for understanding travel 

patterns (Kumar & Toshniwal, 2016), and 

tourism studies, among others. In tourism, 

these transactional data are applied as 

visiting experiences, and "items" are regarded 

as tourism destinations or activity bundles, 

while mined rules reflect tourist behavior 

patterns. (Arreeras et al., 2019) used ARM 

technology and analyzed Wi-Fi data to 

discover hotspots of co-visited attractions 

in Hokkaido that are used for coordinating 

transportation. However, to date, there is 

limited research that examines the activity-

level behaviors in informal settings concerning 

tourism. Moreover, there are still limitations in 

the integration of behavioral insights from ARM 

technology concerning tourism logistics and 

space management, which create limitations 

in its contribution to sustainable development 

in tourism. This research aims to address these 

gaps through applications and implications 

for spatial management and sustainable 

development. FP-Growth was specifically 

selected over alternative algorithms such as 

Apriori and Eclat due to its computational 

efficiency, constructing a compact FP-tree 

that requires only two database scans and its 

confirmed superiority for dense transactional 
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datasets such as the activity participation data 

used in this study (Tank, 2014).

5. Methodology
5.1 Research method

The research employed a quantitative 

research methodology that incorporates data 

mining with the identification of behavioral 

patterns concerning participation in different 

tourist activities at the Chiang Rai Night 

Market. The research focused on identifying 

co-occurrence patterns of activities rather 

than causal relationships, making it suitable 

for data mining techniques such as ARM with 

the FP growth algorithm.

5.2 Population and sample

The research population for this study 

was visitors to the Chiang Rai Night Market. 

Since there are no official records of the 

exact number of tourists visiting the market, 

the sample size was determined using the 

population formula for Chiang Rai province, 

which includes not only tourists but also locals 

(5,364,627 populations), estimated using the 

Taro Yamane formula. At a 95% confidence 

level and a 5% margin of error, this yielded 

approximately 400 participants. Data was 

collected from 405 participants using a 

structured questionnaire. 

5.3 Research instruments

A structured quest ionnaire was 

developed to obtain three data categories 

al igned with analytical requirements, 

conducted exclusively on-site. The first 

section, demographic information, gathered 

data on gender ,  age,  mar i tal  status, 

educational level, monthly income, region 

of origin, and vehicle ownership. The 

second section of this structured ques-

tionnaire is traveling behavior and aims 

at obtaining information related to the 

composition of the visiting party, information 

concerning the visit, transportation used, 

length of stay, spending, information source, 

distance of the visited place from the 

accommodation, and probability of return 

visitation. It also includes activity participation 

at the night market, in which the respondents 

indicated the activities in which they had 

participated that were designed into binary 

format (1 = participated, 0 = not participated) 

to facilitate the analysis. The structured 

quest ionna i re was tested among 20 

respondents, and the reliability of the 

instrument was assessed using Cronbach’s 

alpha, which yielded a value of 0.812, 

indicating acceptable internal consistency.

5.4 Data collection

Data was collected through on-site 

questionnaires distributed at Chiang Rai night 

market, available in both Thai and English 

languages. Data was collected every Saturday 

the market was open, from December 2025 

to January 2026. Due to time constraints, data 

was collected only during that period, and no 

seasonal comparisons were made. Responses 

were recorded in binary format, as shown in 

Table 1. Each questionnaire requires 10-15 

minutes to be completed. Respondents were 

informed of research purposes and objectives, 
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with questionnaires immediately verified for 

completeness to prevent missing data. 

The collection process ensured adequate 

sample representation across visitor segments. 

However, this study may be subject to certain 

limitations. The use of convenience sampling 

may introduce selection bias, as participants 

were self-selected based on their willingness 

to respond. In addition, the field survey 

approach may not fully capture variations in 

tourist behavior across different seasons or 

special events.

 Table 1 Participation in Chiang Rai night market activities.

Activities Measurement

Dining Yes No 

Agricultural Products Yes No

Local Music Performances Yes No

Cultural Learning Yes No

Sightseeing Yes No

Business Networking Yes No

Walking Exercise Yes No

Artworks Yes No

Retro Dance Yes No

Make Merit Yes No

Massage Services Yes No

Note: Yes: 1 = participated, No: 0 = not participated

5.5 Data analysis

This research employed a quantitative 

approach to analyze visitor activity patterns 

at Chiang Rai night market. The methodology 

consisted of two main analytical techniques: 

descriptive analysis to characterize the sample 

population and ARM to identify activity 

co-occurrence patterns. 

1. Descriptive Analysis

Descriptive statistics characterized 

demographics and general behavioral 

characteristics of night market visitors. 

Descriptive data includes key demographic 

information such as gender, age, marital 

status, education, occupation, monthly 

income, region, and vehicle ownership. 

The descriptive findings statistics, including 

frequency and percentage, were used to sum-

marize the characteristics of the respondents 

and their activity participation.

2. Association Rule Mining (ARM)

The application of ARM as a significant 

instrument in uncovering related activities 

among individuals attending the night market 
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was very important. The significance of this 

technique is based on its ability to unearth 

relationships between activities by revealing 

those activities that are carried out simul-

taneously more than by mere chance. The 

FP-Growth algorithm was selected due to its 

computational efficiency and ability to handle 

large and dense datasets without generating 

candidate itemsets, making it more suitable 

than alternative algorithms such as Apriori or 

Eclat by using RapidMiner software was used. 

To attain applicable rules aligned with ARM 

use, three specifications require consideration: 

support, confidence, and lift (Tank, 2014). 

Support  ind icates i tem set co-

occurrence frequency. High support values 

represent repetition frequency, meaning 

frequent itemset detection. Support is 

calculated as shown in Equation (1). This 

study's minimum support threshold is defined 

as 0.60.

 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 (𝑋𝑋) =  𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑋𝑋 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡           (1) 
 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝑋𝑋 𝑋 𝑋𝑋) =  𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 (2)

                                    𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 (𝑋𝑋 → 𝑌𝑌) =  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝑋𝑋→𝑌𝑌)
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆(𝑌𝑌)                               (3) 

 

Confidence value represents condi-

tional validity or probability of item set oc-

currence (Yaman et al., 2020). Its value relates 

to transaction sets: something containing X 

also contains Y. Relational rules with high 

confidence values are considered reliable, 

expressed in Equation (2). Rules are created 

from item sets meeting confidence and lift 

thresholds. This study's minimum confidence 

threshold is identified as 0.95.

Lift value measures relationship 

strength between activities, indicating greater 

correlation than expected if activities were 

independent. Lift values exceeding 1.0 

indicate positive correlation, where activities 

occur together more frequently than random 

chance would predict (Sowan et al., 2025). 

Higher Lift values indicate stronger relation-

ships, given in Equation (3).
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Figure 3 Association rule mining workflow using FP-Growth algorithm in RapidMiner. 
 

Figure 3 Association rule mining workflow using FP-Growth algorithm in RapidMiner.

These relatively high thresholds were 

selected to ensure that only strong and 

reliable patterns were retained, thereby 

reducing noise and focusing on dominant 

behavioral structures among tourists. Wang 

et al. (2025) studied commonly adopt lower 

thresholds, which may generate a large 

number of less meaningful rules. In contrast, 

this study prioritizes robustness and interpret-

ability by focusing on frequent and highly 

confident patterns. It allows for a deeper view 

of behavioral patterns among night market 

visitors by integrating the descriptive analysis 

with rule relationship discovery, as shown in 

Figure 3. Above, the descriptive statistics have 

been used to understand market visitors and 

their general characteristics. Then, ARM 

techniques are applied to establish how 

market visitors interact with one another, 

rules that do not meet the minimum criteria 

mentioned above are eliminated.

6. Results
The numerical analysis is of two 

components: descriptive visitor characteristics 

and results from the ARM. The findings reveal 

considerable diversity among night market 

visitors and demonstrate strong interconnec-

tions among tourist activities.

6.1 Descriptive analysis of tourist activities

Table 2 indicates the descriptive results, 

the implication of which is the diversity of the 

visitors. Female visitors were the majority in 

the sample. Married visitors were a majority in 

the category of visitors who were not alone. 

The majority of the visitors at the night market 

came with their families, and this implies the 

social nature of the night market for purposes 

of leisure.
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 Table 2 The results of descriptive observational data. (N=405)

Categories Frequency Percent

Gender Male 118 29.14

Female 195 48.15

Other 92 22.72

Total 405 100

Marital Status Single 69 17.04

Married 304 75.06

Other 32 7.90

Total 405 100

Traveling to night market with Alone 74 18.27

Family 242 59.75

Friends 72 17.78

Organization 17 4.20

Total 405 100

6.2 Association rule mining results

ARM analysis using the FP-Growth 

algorithm identified significant patterns in 

visitor activities at Chiang Rai night market. 10 

rules for relationships were established with 

support values ≥ 0.6 and confidence values 

≥ 0.95, revealing strong relationships between 

different tourist activities. The results are 

presented in Table 3, sorted in descending 

order by confidence values to highlight the 

most reliable activity associations.

Table 3. Results of association rules for tourist activities at Chiang Rai night market .

Rule Premises Consequence Support Confi dence Lift

1 Sightseeing, Cultural Learning Dining 0.746 0.987 1.049

2
Sightseeing, Local Music Performance, 

Cultural Learning
Dining 0.716 0.986 1.049

3
Dining, Local Music Performance, Walk-

ing Exercise
Sightseeing 0.620 0.984 1.069

4
Local Music Performance, Cultural 

Learning
Dining 0.728 0.983 1.045
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Rule Premises Consequence Support Confi dence Lift

5
Dining, Local Music Performance, Cul-

tural Learning
Sightseeing 0.716 0.983 1.067

6
Local Music Performance, Walking 

Exercise
Sightseeing 0.637 0.981 1.065

7 Sightseeing, Agricultural Product Dining 0.612 0.980 1.042

8
Local Music Performance, Cultural 

Learning
Sightseeing 0.726 0.980 1.064

9
Local Music Performance, Agricultural 

Product
Dining 0.600 0.980 1.042

10 Dining, Local Music Performance Sightseeing 0.817 0.976 1.060

Table 3. Results of association rules for tourist activities at Chiang Rai night market . (Cont.)

patterns: dining and sightseeing. For example, 
the network diagrams in Figure 4 illustrates 
dining as a central node strongly connected 
with {sightseeing, cultural learning → dining} 
(Rule 1), this rule demonstrates that dining 
serves as both a primary and complementary 
activity within an integrated tourism experi-
ence. Each node represents a tourist activity 
observed at the Chiang Rai Night Market. The 
circle size corresponds to the support value 
of the association rule, where larger circles 
indicate higher co-occurrence frequency. 
The number inside each circle represents 
the rule number as listed in Table 3, with the 
first value indicating support and the second 
value indicating confidence. Arrows indicate 
the direction of the association rule, from 
antecedent activity (premise) to outcome 
activity (consequent). The label format within 
each circle denotes (support, confidence) as 
reported in Table 3.

The analysis produced three key 
findings. First, the highest-confidence rule 
(Rule 1 confidence = 0.987) indicated that 
tourists engaging in sightseeing and cultural 
learning have an extremely high probability 
of also engaging in dining activities. Second, 
dining featured prominently as the consequent 
activity in seven of the ten rules, confirming 
dining as the dominant subsequent activity 
in the night market environment. Third, the 
most frequently occurring activity combination 
(Rule 10; support = 0.817) demonstrated 
that tourists participating in both dining and 
local music performances had a very high 
probability of engaging in sightseeing. All lift 
values exceeded 1.0, indicating positive 
correlations among activities, with the highest 
lift value (1.069) observed for Rule 3 involving 
dining, local music performances, and walking 
exercise.

Table 3 shows that there are two 
activities that stand out as the most frequent 
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Figure 4 Network structure of tourist activities associated with dining at Chiang Rai night 
market. 

 
 

Figure 5 Network structure of tourist activities associated with sightseeing at Chiang Rai 
night market. 

Figure 4 Network structure of tourist activities associated with dining 

at Chiang Rai night market.

Figure 5 Network structure of tourist activities associated with sightseeing 

at Chiang Rai night market.

Another example is shown in Figure 5. 

sightseeing as a central node {dining, local 

music performance → sightseeing} (Rule 10), 

reflecting a highly interconnected activity 

pattern where experiential consumption and 

visual exploration reinforce each other within 

the night market environment.

order to offer deeper insights. The findings 

show that eating is a key component of the 

night market experience. Dining is a part of 

a larger series of experiences that include 

6.3 Behavioral interpretation of activity 

patterns

The identified association rules were 

interpreted from a behavioral perspective in 
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entertainment, sightseeing, and cultural 

education rather than being a stand-alone 

activity.

There are several possible explanations 

why tourist activities tend to cluster around 

dining First, food represents both a basic 

need and a key attraction, making it a natural 

focal point for visitors. Second, dining areas 

frequently serve as spatial and social hubs 

where visitors congregate, relax, and socialize, 

which raises the possibility that they will 

participate in nearby activities. Third, tourists 

are encouraged to combine dining with 

cultural and entertainment activities because 

its food and cultural performances enhance 

the dining experience. Furthermore, the 

market's layout makes it easier to move 

between the dining areas and the surrounding 

areas, which supports these patterns of 

activity.

Theories of tourism behavior can help 

us better understand these findings. According 

to Pine and Gilmore (2013) and Oh et al. (2007), 

tourism activities are organized as integrated 

experiences where consumption is closely 

associated with the creation of emotional, 

cultural, and social value. In this situation, 

eating is an essential part of the whole 

experience rather than just a practical 

activity. According to Li (2004) and Testa 

and Sipe (2012), consumption-based tourism 

highlights that traveler behavior is motivated 

by experiential consumption, which combines 

food, culture, and social interaction into 

integrated experience bundles. Therefore, 

the observed co-occurrence patterns reflect 

a broader behavioral structure in which tourists 

engage in interconnected activities to 

construct meaningful and immers ive 

experiences, rather than participating in 

isolated actions.

7. Discussion and conclusions
This study extends the understanding 

of tourist behavior in night market contexts 

by employing association rule mining (ARM) 

to identify specific co-occurrence patterns of 

activities. The results support earlier studies 

on pattern mining in tourism by confirming 

that visitor behavior is not a private event 

but rather takes place in integrated activity 

bundles (Park et al., 2020). While previous 

research highlights the multifunctional role 

of night markets (R. Li et al., 2021), this study 

further shows how activities are behaviorally 

interconnected rather than just co-located. 

By connecting these findings with existing 

literature, the strong association between 

sightseeing, cultural learning, and dining 

supports the idea of structured and repeatable 

tourist behavior patterns.

Dining is central to the night market 

experience, is deeply embedded in the 

night market experience, and fosters social 

interaction alongside other activities such as 

sightseeing. This strong association with 

cultural learning indicates that tourists value 

authentic experiences more than mere 

consumption. Therefore, this synergy 

reinforces the meaning of participation, making 
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dining a key link driving broader engagement 

within the tourism framework. The theoretical 

implications of this study are significant, as it 

contributes by supporting a shift from isolated 

activity analysis toward interconnected 

behavior systems and demonstrating the value 

of data-driven approaches like ARM in 

uncovering latent patterns. The study 

also made a significant methodological 

contribution by connecting visitor behavior 

with spatial and logistics planning frameworks 

(Zhu & Zhu, 2023). 

8. Recommendation
8.1 Recommendations for implementing 

1. Dining-centric spatial configuration 

based on dominant participation patterns: 

From the descriptive analysis, it is evident 

that dining and sightseeing are the most 

participated activities. In addition, based on 

the association rule mining analysis, dining is 

found to be the most central activity with the 

highest support and confidence values. 

Accordingly, dining facilities should be spatially 

distributed throughout the night market 

and integrated with main tourist routes to 

accommodate the high number of participants 

and facilitate efficient visitor flow.

2. Strategic Co-location of Cultural 

Activities with High Traffic: The results of the 

ARM show strong correlations between the 

activities of dining, cultural learning, music 

performances, and sightseeing. Furthermore, 

the descriptive results show significant levels 

of engagement with these activities. This 

implies that cultural performances and 

cultural learning activit ies should be 

strategically located close to the dining areas 

and areas of high traffic.

3. Infrastructure allocation should align 

with activity clustering patterns: The identified 

activity clusters, particularly those related to 

dining, tourism, and cultural performances, 

are likely to attract large numbers of 

tourists. Therefore, market management 

should allocate supporting infrastructure, 

including seating areas, waste management 

facilities, and service facilities, based on these 

clustering patterns. 

4 .  Pol icy recommendat ions for 

sustainable management: Night market 

authorities should implement a zoning system, 

designating food zones as central thorough-

fares with adjacent cultural performance ar-

eas. This aims to increase visitor flow, reduce 

congestion, and enhance the overall tourism 

experience. Investment in infrastructure such 

as seating, waste management, and lighting is 

also recommended.

8.2 Future research direction

1. Study the patterns of tourist activity 

at various times of the day and in various 

seasons to account for dynamic patterns.

2. Compare activity patterns in various 

night markets across different regions in 

Thailand, which would reveal similarities as 

well as unique features regarding each place.

3. Explore the impact of identified 

activity patterns on tourist satisfaction, 

spending behavior, and intention to revisit, 
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