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Abstract

In the competitive and dynamic hospitality industry, customer
satisfaction is pivotal to sustainable success, with online reviews on
platforms like TripAdvisor providing valuable insights into guest
expectations and preferences. This study aimed to uncover hidden
patterns in online feedback and provide evidence-based strategies to
optimize guest experiences. Using data from TripAdvisor reviews, the
study employed web scraping techniques to extract textual content and
numerical ratings for cleanliness, comfort, and staff service.
Following data preprocessing, which involved removing missing values
and handling outliers, Pearson correlation analysis and a random forest
regression model were applied to assess feature significance and
nonlinear relationships among variables, with cross-validation, and
mean squared error used to evaluate model performance. Analysis of
2,411 reviews revealed that room quality and staff service were the
most influential factors in customer satisfaction, while location and
price also had significant impacts; secondary features such as views and
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amenities were particularly important for specific customer segments.
By integrating statistical analysis and machine learning, this research
provided a comprehensive framework for understanding the drivers of
customer satisfaction, emphasizing the need to prioritize room quality
and staff service to enhance guest experiences. This data-driven
approach offered practical strategies for optimal resource allocation and
targeted marketing, fostering service innovation and strengthening
competitive advantage.

1. Introduction

The hospitality industry operates within a dynamic, highly competitive
global market where understanding customer satisfaction is essential for
success (Wang et al., 2021). Online customer reviews, particularly on
platforms like TripAdvisor, have become critical in shaping consumer
decisions and hotel selection, functioning as electronic word-of-mouth
(eWOM) that influences travelers' expectations (Zhang & Kim, 2021;
Alsayat, 2023). Analyzing these reviews is a strategic necessity for hotels
aiming to foster loyalty and profitability (Amat-Lefort et al., 2023). The
advent of 'big social data' from online reviews offers opportunities for
data-driven decision-making, enabling hotels to uncover insights into
service quality and customer needs (Sahebi et al., 2022). Traditional
methods, such as surveys, often fail to capture the nuanced, spontaneous
nature of guest experiences due to their limited scope and potential bias
(Wang et al., 2021). In contrast, advanced analytics, including data
mining and machine learning, provide a transformative approach to
processing unstructured text data and identifying key service attributes
that drive satisfaction (Sharma et al., 2021). This study addresses
research gaps by employing a data-driven methodology to analyze
TripAdvisor reviews, focusing on identifying and quantifying the impact
of service attributes on customer satisfaction in Yazd, Iran, to provide
actionable recommendations for hotel management.

2. Research Methodology

This study integrates machine learning with big social data from
TripAdvisor to analyze customer feedback in the hospitality sector.
The methodology includes data collection, preprocessing, feature
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engineering, and analysis to examine the drivers of satisfaction
systematically.

Data Collection: Data were sourced from TripAdvisor due to its
extensive review volume and influence (Alsayat, 2023). Using
Python-based web scraping, 2,411 reviews were extracted from the
top 10 hotels in Yazd, Iran, based on review volume. Extracted data
included numerical ratings, textual reviews, review dates, and user
identities. Reviews were translated into English, and the dataset was
structured as a CSV with binary nominal variables (0 or 1) for hotel
attributes and a 1-to-5 point target variable (overall rating).
Preprocessing: Missing values were removed to ensure data integrity
and avoid bias from imputation (Shrestha et al., 2024). Outliers were
identified and excluded using the interquartile range method. Text
mining extracted hotel attributes, which were then converted into
machine-learning-compatible formats. Feature engineering selected
relevant attributes to optimize predictive models (Van Leeuwen &
Koole, 2022).

Analysis: Descriptive statistics summarized dataset characteristics,
including means and standard deviations. Pearson correlation analysis
explored linear relationships between attributes and satisfaction
scores. Multiple regression quantified the impacts of attributes while
controlling for multiple variables (Barzizza et al., 2024). A Random
Forest regression model, chosen for its robustness to high-dimensional
data, was trained on a 70% training set and 30% test set, with 10-fold
cross-validation to reduce overfitting (Salman et al., 2024). Model
performance was evaluated using Mean Squared Error (MSE), Root
Mean Squared Error (RMSE), Mean Absolute Error (MAE), and R2.

3. Findings

Analysis of 2,411 TripAdvisor reviews revealed a mean overall hotel
rating 0f 4.26 (SD = 1.00), indicating high satisfaction with variability
for differentiation. Key attributes—cleanliness, comfort, location,
staff service, and value—showed higher means and variability,
reflecting their prominence.

Correlation Analysis: Pearson correlation identified strong
relationships, with “room quality” (r = 0.85) and “staff service” (r =
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0.82) as top satisfaction drivers, followed by “location” (r = 0.75) and
“price” (r = 0.65).

Random Forest Model: The model (n_estimators=100,
random_state=42) achieved an MSE of 1.01778, indicating reliable
accuracy. Feature importance scores ranked “staff service”
(0.150341), “room view” (0.124541), and “comfort” (0.094198) as the
top predictors, highlighting nuanced non-linear contributions.

4. Discussion

The convergence of correlation and Random Forest results confirms
that room quality and staff service are primary satisfaction drivers,
aligning with the Kano model's “basic qualities,” where deficiencies
cause dissatisfaction (Wu & Riantama, 2022). Comfort and amenities,
as “performance qualities,” linearly enhance satisfaction and offer
differentiation (Barzizza et al., 2024). Features like room view, as
“attractive qualities,” delight specific segments (Nam et al., 2021).
The Random Forest model's ability to capture non-linear interactions
provides deeper insights, addressing complexity through explainable
machine learning (Sharma et al., 2021).

5. Conclusion

This study advanced hospitality research by leveraging machine
learning to analyze TripAdvisor reviews and identify room quality and
staff service as key drivers of satisfaction. Recommendations include
investing in room renovations, staff training, and real-time feedback
monitoring using machine learning tools (Alsayat, 2023). Tailored
marketing highlighting high-impact attributes and optimized pricing
can strengthen competitiveness (Tan et al., 2025). These strategies
align with evolving customer expectations, enhancing service quality
and market positioning.

Keywords: Customer Satisfaction, Machine Learning, Online
Reviews, Random Forest, Hospitality Industry
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1. Lexicon-based

2. Machine Learning-based

3. Support Vector Machine (SVM)

4. Naive Bayes

5. Aspect-Based Sentiment Analysis (ABSA)
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1. Deep Neural Network (DNN)
2. Random Forest
3. Ensemble Learning
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VE D Ol | VE oyl | YY) Jl | o K 8 ey e olallan | YYY

(s SAeMBl b adly ol t5b) pleo paind o3ls a5 dmes (O],
o plal a g3 (I gl ules b Laesls oyl Sl eslinal .ol 0t (55T par
Olaabl 5 (o0 gt o o A o ((§)lond o (Fliiond Dlal S o3 (o3 54 40!
..ufsm)\,r,aggo\ﬁ,\sng@uu\;dﬁ#\&i\;\
3 oskie ol 4 o b eslinal o 5 ST Sl deosls (05T 8 sl
s Jon S g Ol 4y dtepllsl gty B i3S olizd O3l (oo st 0L
Jols Ao T3 bled ol pnal |y SIS glsesls 5 diS Iy o s Hlsales 550
e DL s ol sl Sy sl e Skl s Sl (65T e
Zhang & Kim, Nam et al., 2021) 55 5 o 5 b & 5,0 0L i
ol Ol b i aend oy Sl 53 T (gulidmmin o ke Sl ¢ pioman (2021
ol Sl glaesls 35 s L;,,T@?Jm,a6\j Ol 5 gl sldas a5 554
Gt b dis 8 osleT (gum sla Judows (g1 b ki 0 3 3l sl b B 53 s
S sl elal ) 33 Okl 5 fza Ve 0L zie 15 YEVY sl A0T 5 ol
Coale 5 (Sl s bi o ol S35 3 s gl nal (8lele 55 5 5
Jor o3 Ol ol 0k (g5l 55 Ja Ve nl ol ST Sleii,5Ts S Ol s iS
onl 4 sl el 5 lle 3 5 ge SIS 3RS alel Ly 33 Okl 5
3505 opl S o e 0L b 5 Cwsome I e e Olgea e
J5ls) Sl s slas oy 2 b o la Joa 5 el 0315 o )l iabida (6,8 4 sl
b el sl Gl YRAY) @i gad (ST o U il Ol (Jo i sl g i Yo
S 01 5S g p bl 2 i gd 05100 alomn L3l SIS dle (6,85L 5 (s LT
S das o Ol (Ao y3 b (gl ail> 5 Lp )5 40 Oluab! melaw L) 3 5ueals el

S 305 31 (AU (58 g 1 5 S op oS 15 Bl (6 Ty et G313 o

1. Web scraping
2. Pagination
3. Comma Seperated Values (CSV)
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An amazing place! All the staff Al from
reception to restaurant and housekeeping ,Al

Excellent Stay at Hotel ,Al

g J J : J g J TeYoavied s En £A are incredibly kind and welcoming, It nly Perfect w_. Businessand ~ HI
feels like home... wmin
Good and clean rooms in the new building.
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| | | perfectly...
. . . \ . . . RS s En 9 Excellent Hotel! I'm very positive surprised. Beautiful Hotel 0
Recommended to all...
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2. MAE

3. r-squared

4. Tenfold cross-validation
5. Overfitting

6. Ensemble learning
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3. Mean Squared Error — MSE
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1. Explainable machine learning (XAI)
2. Must-be



YEV| 8 ] ki Caane 5o 6 aie Culd ) seesly Julow

DS 55 (6 S O5s gseams 5245 Ly o oo b il Dlodst 5 g 5 e (6 polis
351 0l s 5 60,8 e )13 Oldar GacuiS 05,8 53 5 5e Olmen Ll iyl
Lok (3550 4 Ll Ol g el oty 3T on 58013 53 (sl 25 5 03,57 oo 5l
Coloy » b Sy 310l Coale o il opl .(Nam et al., 2021) dolswil oo
G s aly Ohlml iyl mle Al pr Genas 4 5 AS e S0, D)
Al o 0L Sl Glag 2

Oty Slusl 53 0dlS e Hls, ol claa b L tasn opl claasl
Sledst 5 Bb1 CaiS Ko ol gl kS o S5 1y 0T 5 505 Sl soean
WU &) Gl gpanll )l wlslil b Cals) Jool SiS pe Ol e OLS,
Sl wle) wl Syt 515155 Shae 7 ol (ol K L0 (Riantama, 2022
350" A5le) ite Sl greenl & o 55 048 0 e Culy 4 mte (Lo SSuuly
dol 1) S8 Je bl cpl ¢ pmmmen S o sbwl Ls 2lo,b (o) opl s
Lile wlul sla S5 5« (Nam et al., 2021; Barzizza et al., 2024) 1S
S S5y 5 &S b gluaib Lol I oS (6, S sk Jualse Olyea |y il
e jlduls 0 Culy il 3l GlacS e Ol siea |y 0 ke 5 ) Aile (63 Shas
» 4S5t «(Amat-Lefort et al., 2023; Tan et al., 2025) cuwds e b
Jor 5 Olege Olo 23,1 (3T 35 odias 0l QLS8 Slest) Glust S¥ules
5 ol Ll on (Y2YY) O 5 ool ol iy o 25 bl ol 48T ol
15 ST o855 (laesls Gy b 5l s 2 Olgy sl aiS

Sl (6 gmme L2 4 (OLS,IS Sladsy Ko s Lo late bie
OUT tdizd S ol )l b o OLSHS L5405 oylal 55, @);T‘.A 5> Sl
sl (5115 (oo LIS A5le) wlin b ST o S8 Ol 0 5 il i S Joged
CatS) o pwld men 4 (Tan et al., 2025) il 4 )L 555 Cgllas > 5
S 05 or Jadll Glej Ol oS s GUles e 015 oo |5 1L 5 130

1. Excitement
2. Service dominant logic
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