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Serdang, Malaysia study proposes a novel approach by integrating Structural Topic Modeling (STM)
analysis with Support Vector Machine (SVM) techniques to scrutinize the robustness
of STM findings, particularly concerning the relative significance of extracted topics.
This research reveals several insightful observations based on analyzing employee
reviews of a large Chinese tech company. Notably, the findings highlight the impor-
tance of intangible aspects within the work environment, such as cultural conflicts,
leadership style, and perceived fairness, as significant contributors to satisfaction
and dissatisfaction among the company employees. Furthermore, this study reveals
inconsistencies with prior research on two significant aspects. First, while work-life
balance is typically linked to job dissatisfaction, this study suggests that the negative
consequences of work-life balance factors can be mitigated by favorable performance
in some job satisfaction-related aspects. Second, while monetary rewards undoubt-
edly exert a considerable influence, they may fail to ensure employee satisfaction
when other key aspects of the work experience are underperforming. This research
not only contributes to the body of organizational research but also offers practical
implications for enhancing employee satisfaction within global tech enterprises.
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Introduction

Employee satisfaction plays a key role in driving long-term organizational success and
competitiveness, which is often seen as a cornerstone of a company’s overall perfor-
mance [40]. When employees are satisfied, they tend to be more engaged, produc-
tive, and loyal, which translates into better outcomes for the organization, including
sustainable growth and profitability [16, 81, 90]. On the other hand, dissatisfaction
can have serious consequences, such as reduced job performance, lower morale, and
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higher turnover rates [35]. This leads to significant financial costs for organizations,
including lost productivity, recruitment, and training expenses [6, 62, 64, 71].

To monitor and address the factors influencing employee satisfaction, traditional
methods like structured surveys and interviews are commonly used. While these
approaches can be valuable, they are often limited by issues such as response bias,
survey fatigue, and their inability to fully capture the complexity of the employee
experience [45, 83]. In contrast, employee-generated insights on online platforms
offer an alternative data source that can provide richer, more authentic insights into
employees’ experiences. These anonymous and voluntary reviews reflect a more can-
did and unfiltered perspective of the workplace environment [20], making them a val-
uable data source for exploring employee satisfaction in academic research (e.g., [41,
44, 79]). While online employee reviews offer opportunities to identify emergent top-
ics and insights that traditional survey methods might overlook [24], their unstruc-
tured nature presents significant analytical challenges. These challenges necessitate
sophisticated techniques to extract meaningful insights from the data [65]. To address
this, this study aims to advance current research methodologies for analyzing
unstructured big data by focusing on employee reviews from a large tech company
based in China.

The technology industry, characterized by rapid innovation and intense competition
for top talent [10], faces unique challenges in maintaining employee satisfaction [19].
High turnover rates are a persistent issue in this sector, with employees frequently
leaving companies due to factors such as burnout, inadequate work-life balance, lim-
ited career advancement opportunities, and dissatisfaction with workplace culture [7,
59]. According to LinkedIn’s 2020 Workforce Report, the technology sector has some
of the highest turnover rates across all industries, with an average annual attrition
rate of 13.2%. This turnover incurs direct costs related to recruitment and training
and disrupts innovation and knowledge transfer within organizations [80].

While employee satisfaction is a significant concern across the technology industry,
Chinese tech companies face additional challenges as they expand globally. Many of
these companies have distinct corporate cultures [92], and their international growth
has created difficulties for employees from diverse cultural backgrounds in fully inte-
grating into the company culture. This phenomenon can hinder the long-term devel-
opment of Chinese tech companies, as international employees play a crucial role in
technology transfer, fostering cross-cultural collaboration, and driving innovation
[53, 72]. As such, improving the satisfaction of international employees has become
increasingly vital. Although existing research has extensively examined employee
satisfaction within Chinese tech companies, it has predominantly focused on domes-
tic employees (e.g., [17, 18, 52, 75]). This creates a notable gap in understanding the
unique experiences and satisfaction drivers of international employees within these
organizations. To address this gap, we focus on a large Chinese technology company
that has achieved significant growth through the contributions of its international

workforce operating worldwide. The specific objectives of this study are as follows:

Objective 1: To identify the sources of satisfaction among the company’s interna-
tional employees.
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Objective 2: To identify the sources of dissatisfaction among the company’s interna-
tional employees.
Objective 3: To assess the relative impact of different satisfaction attributes on

employee satisfaction levels across the company’s international employees.

In this study, we gained more profound insights into the experiences of international
employees across different countries at the selected company by analyzing reviews
posted on Glassdoor. Glassdoor is recognized for providing valuable insights from
employees across the globe [30, 69], making it a suitable platform for our research. We
employed Structural Topic Modeling (STM) to analyze the unstructured data from these
reviews. STM is advantageous because it allows for the inclusion of additional data
(covariates) in the analysis [68], offering a deeper understanding of the text compared to
traditional models like Latent Dirichlet Allocation (LDA). We analyzed positive and neg-
ative reviews separately, allowing us to differentiate factors that contribute to employee
satisfaction or dissatisfaction. By incorporating review ratings into our analysis, we were
able to link the prevalence of specific topics with their respective ratings, providing more
precise insights into what influences employee perceptions at the company. We also
used Support Vector Machine (SVM) to further validate findings from the topic mode-
ling. This method helped confirm the relationships between text data and review ratings,
enhancing the reliability of our analysis.

The findings of this study contribute to the broader understanding of employee satis-
faction within a Chinese multinational technology corporation. By applying advanced
text analytics techniques, we have added new insights into how employees from different
cultural backgrounds perceive their work environment. Methodologically, integrating
SVM with topic modeling has proven to enhance the robustness of our analysis. From a
practical standpoint, the insights gained can assist HR practitioners and organizational
leaders at Chinese technology companies in developing engagement strategies that cater
to the diverse needs of their international workforce. Such tailored strategies will likely
create a more supportive work environment, improving employee satisfaction and over-

all productivity.

Literature review

Employee satisfaction in tech companies

In the technology industry, employee satisfaction can significantly impact a company’s
long-term development. Previous research has established a positive correlation between
employee satisfaction and organizational performance, such as reducing turnover rates
[90], enhancing productivity [16], and increasing profitability [81]. It is often observed
that compensation and benefits packages significantly impact the satisfaction levels of
tech professionals. Various studies have indicated that monetary benefits, including sala-
ries, bonuses, and different forms of financial incentives, are strongly linked to increased
employee satisfaction [27, 34]. This correlation emphasizes the importance of having
competitive and well-structured compensation schemes in attracting top talent and
retaining them by providing a sense of appreciation and financial security. Apart from
monetary compensation, other factors such as organizational culture, career growth
opportunities, and work-life balance are also crucial in influencing the satisfaction levels
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of tech professionals [85, 93]. Nair and Salleh [60] found that the type of organizational
culture within a technology firm significantly influences employees’ satisfaction. Specifi-
cally, team-oriented, diverse, and transparent cultures are associated with higher satis-
faction levels among employees from tech companies.

Moreover, Moro et al. [59] suggest positive co-worker relationships contribute to a
supportive environment and enhance job satisfaction. Similarly, Schneckenberg [73]
found that empowerment in decision-making and open communication from leader-
ship also contribute to cultural satisfaction among employees of high-tech companies.
The technological experience of employees is found to be another important environ-
mental factor. Lee and Kim [48] emphasize the crucial connections between technology,
organizational structure, and climate. For instance, access to advanced technological
infrastructure boosts efficiency and creates an engaging work atmosphere, further con-
tributing to staff contentment [14]. Besides the work environment, professional growth
opportunities are influential at technology companies. According to studies, access to
training programs for advancement is positively related to satisfaction [31, 61]. The rapid
pace of change within technical disciplines means ongoing learning and career progres-
sion are priorities when tech professionals evaluate employers [63]. Lastly, the ability
to effectively balance work and personal life is an evolving focus area. Accommodating
individual needs for work-life balance and implementing family-friendly policies repre-
sent critical components in creating satisfied teams of technical professionals [11, 46].

Covid-19 and employee satisfaction

Recent research has revealed significant shifts in employee satisfaction due to the impact
of the COVID-19 pandemic. The pandemic transformed the work environment, with
many employees transitioning to remote or hybrid work arrangements [76]. The adop-
tion of flexible work models has been particularly prevalent in technology companies
[8],however, these changes have had varying effects on employee satisfaction. Bocean
et al. [13] found that employee satisfaction improved for some workers, as they enjoyed
better work-life balance due to reduced commuting time and greater flexibility. On the
other hand, remote work also led to feelings of isolation and burnout for others, particu-
larly as long working hours became normalized [22]. Toscano and Zappala [82] iden-
tified social isolation—an inherent aspect of remote work during the pandemic—as a
significant contributor to increased stress, which, in turn, negatively affected employees’
perceptions of their productivity and job satisfaction. Carraher-Wolverton [15] further
emphasized that while many employees appreciated the convenience of remote work,
those in highly collaborative roles faced challenges that undermined their job satisfac-
tion. Moreover, communication was also highlighted as an important factor affecting
employee satisfaction. Lee et al. [49, 50] found that transparent internal communication
during COVID-19 is essential, as organizations that provide clear, honest, and timely
information significantly support employees’ intrinsic needs. Men et al. [56] observed
that supervisory communication can significantly impact employee satisfaction and
trust, mainly through three forms of motivating language: meaning-making language,
empathetic language, and direction-giving language. Furthermore, the pandemic height-
ened employees’ awareness of health, which further influenced their overall satisfaction.
Gorgenyi-Hegyes et al. [33] found that healthcare support from employers during the
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pandemic had a positive impact on employees’ well-being, satisfaction, and loyalty. Simi-
larly, Mihalache and Mihalache [57] observed that, in the post-pandemic era, employ-
ees continued to value employer-provided health support, which contributed to shifts in
their affective commitment to the organization and overall job-related well-being.

Online employee reviews

With the rise of websites like Glassdoor and Indeed, online employee reviews are
becoming valuable data sources for studying job satisfaction. Researchers have started
leveraging these authentic reviews for insights into employee attitudes, supplement-
ing traditional satisfaction surveys that have been widely applied in previous research.
A primary advantage of online reviews is that they offer unfiltered feedback reflecting
employees’ true perspectives, shared voluntarily outside company channels [70]. On the
other hand, satisfaction surveys may suffer response bias if employees feel pressured
by management, while online forums’ anonymity and public nature encourage candid
expressions of sentiment. Consequently, previous studies demonstrate stronger correla-
tions between review platform ratings and business performance than typically seen in
survey-based research [70, 73]. Review data also provides dynamic longitudinal track-
ing of satisfaction over time. Xia et al. [87] analyzed hospitality employees’ reviews on
Glassdoor to identify the factors that lead to hospitality employees’ negative experiences
and changes in these factors caused by COVID-19 from 2020 to 2022. This time-series
observation enables more detailed insights compared to periodic surveys. Furthermore,
web-scraped review content offers unique advantages for text and sentiment analysis,
particularly due to the rich, unstructured nature of the data, which is often far more
abundant than open-ended responses in surveys.

Text data analytics
Topic modeling is a machine learning-based text mining technique that can aid scholars
in automatically extracting hidden topics from large volumes of text documents. This
approach is distinct from several other popular text analysis methods in the field. For
instance, unlike semantic network analysis, which focuses on identifying the direct rela-
tionships between concepts within a text [91], topic modeling aims to uncover latent
topics that are not explicitly stated. Similarly, corpus linguistics differs from topic mod-
eling as it concentrates on the quantitative analysis of word frequency within texts rather
than grouping documents into topic-based clusters [39]. Compared to these methods,
text clustering techniques are similar to topic modeling, both aiming to categorize docu-
ments based on patterns in the content [2]. However, the nature of their outputs is dif-
ferent. Text clustering involves assigning documents to groups without further exploring
the underlying topics or providing labels for these clusters. By contrast, topic modeling
not only groups documents according to thematic content but also uncovers the latent
topics that define these groups, thereby providing a richer layer of interpretability.
Latent Dirichlet Allocation (LDA) and STM have become two popular methods of
topic modeling for extracting coherent topics from large collections of textual docu-
ments. Both methods excel at drawing out major topics from extensive datasets. A key
difference is that STM allows for the direct incorporation of metadata, such as author
attributes and timestamps, into the modeling process, enabling it to more precisely
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match discovered topics with variables of interest and enhancing the relevance and
applicability of the findings [63, 80]. In contrast, LDA lacks the native capability to use
external data to guide topic discovery, limiting its ability to provide context-specific
insights.

Despite STM’s widespread application in academic research, limitations remain in
determining the relative importance of the extracted topics. Many studies use the raw
proportions of topics as proxies for priority, with more prevalent topics considered
more important [25, 74]. This approach assumes that higher frequencies alone indicate
greater influence or relevance to the commentators. However, Xu [89] challenged this
assumption, finding that the most frequently mentioned topics are not necessarily the
most impactful on user satisfaction or experience. Simply capturing common topics
does not establish a direct link between the determined topics and the actual sentiments
expressed by the commentators.

To overcome the limitations mentioned above in using STM, researchers have pro-
posed integrating sentiment scoring with topic modeling to better understand the rela-
tionship between extracted topics and user ratings [5, 24]. By combining numeric scores
with topic proportions, studies can more effectively assess the impact of specific topics
on overall user satisfaction and identify areas in need of improvement. This approach
allows for a deeper analysis that goes beyond identifying prevalent topics to focus on
how these topics influence user perceptions. Leveraging the strengths of this method,
this study employs STM to link topics with employee ratings, thereby identifying which
topics are more prevalent in feedback from employees with higher or lower ratings. This
method provides insights into aspects related to employee satisfaction or dissatisfaction,
enabling organizations to prioritize their efforts in addressing the most critical issues.
To further enhance the robustness of the research findings, this study also employs SVM
text regression analysis to validate the results obtained from STM. By applying SVM text
regression, this study can identify specific textual features that have predictive power for
different ratings, offering a solution for verifying the robustness of the results derived
from STM.

Methodology

Data collection and preprocessing

We collected the employees’ review dataset from Glassdoor (https://www.glassdoor.
com/Community/index.htm), a widely used platform for publishing reviews about
numerous organizations in academic research. This dataset contains several attributes,
including “Job Position,” “Overall Rating,” “Pros,” “Cons,” and “Management Suggestions”
These data were extracted through a Python script designed for web scraping. Prior to
conducting the analysis, an initial step involved filtering out all reviews not written in
English to ensure language consistency throughout the dataset. Figure 1 shows the pro-
posed research framework developed for this study.

After gathering the data, the next step was to move into the data preprocessing phase.
This phase was guided by the methodologies outlined by Guo et al. (2017) and Ding
et al. [24], involving several steps designed to prepare the dataset for analysis. First, the
text was tokenized to break down the reviews into manageable units. Subsequent steps
included the removal of numbers and punctuation, which are non-lexical characters that
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Fig. 1 Proposed research framework

do not contribute to semantic analysis. To refine the dataset further, common stop words
were excluded using the SMART stop word list, which can eliminate words with minimal
meaningful content. This removal process was extended to include context-specific stop
words, such as specific department names and employee names within the company,
aimed at reducing potential biases in the subsequent analysis. Lastly, the process moved
to lemmatization, standardizing word forms to their base or dictionary form for more
accurate analysis. For instance, the words “jumping,” “jumps,” and “jumped” were all nor-
malized to the root word “jump”” Furthermore, to ensure a balanced dataset, any reviews
that were missing content in either the “Pros” or “Cons” sections were removed from the
dataset. After refinement, the average number of terms per Pro review was 8, while for

Con reviews, it was 9. The majority of employees posting comments on Glassdoor are
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from technical, engineering, and managerial positions. The most technical positions are
“Software Engineer” (620 comments) and “Senior Software Engineer” (242 comments).
Other notable technical roles include “Engineer” (178 comments), “Network Engineer”
(157 comments), “Wireless Engineer” (70 comments), and “Senior Engineer” (96 com-
ments). Within the managerial category, “Project Manager” (219 comments), “Product
Manager” (150 comments), and “Account Manager” (101 comments) are prominent. The
final corpus, comprising 19,186 online reviews, was then prepared for the subsequent
analytical procedures.

Rating distribution

According to Fig. 2, employee satisfaction ratings demonstrate a distinct pattern: a score
of 4 is the most frequently reported, indicating a generally positive perception among
the workforce. This rating is closely followed by scores of 3 and 5, each of which sur-
passes 2000 instances. In contrast, the lower ratings of 1 and 2 are significantly less com-
mon, with each category not reaching 1000 occurrences. This distribution suggests that
while most employees report high satisfaction levels, there exists a smaller, yet notable,
segment of the workforce that expresses dissatisfaction with their experiences at the

company.

Determining the topic number

We adopt a two-pronged analytical approach that combines macro-level and micro-
level analysis to determine the optimal number of topics for a given corpus. At the
macro level, we use an evaluation framework that assesses the performance of various
topic model configurations, with the number of topics (K) ranging from 5 to 40. This
framework employs four statistical metrics: held-out likelihood, residuals analysis,

count

1 3
Rating

Fig. 2 Review rating distribution
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semantic coherence, and the lower bound of the variational likelihood. Figure 3 illus-
trates that the sensitivity of the metrics increases in topic models with 20 to 25 topics
for both Pro and Con reviews. The line with hollow circles represents Pro reviews,
while the line with solid circles represents Con reviews. Based on this observation,
this range has been selected as the optimal candidate model for further analysis.

We focus on a subset of potential topic model solutions to examine the micro-level
of our analysis. Our evaluation is guided by two critical metrics: semantic coherence
and topic exclusivity. Semantic coherence is an evaluative metric that has its theo-
retical underpinnings in the concept of pointwise mutual information. It posits that
a semantically coherent model is one in which the words statistically most likely to
be associated with a given topic will tend to frequently co-occur within the same
document [9]. Empirical evidence suggests that topic models demonstrating superior
clustering efficacy are characterized by heightened semantic consistency within indi-
vidual topics and a pronounced semantic demarcation between disparate topics [3].
Supporting this notion, the work of Minmo et al. [58] illustrates a positive correlation
between semantic coherence scores and human evaluations of topic pertinence and
quality. The mathematical formulation for semantic coherence (C,) for a given topic
(k) is as follows:

M i-1_ (D, v))
Ck - Zi:l Z/‘—l ln(l)(V/)> (1)

where D(V,', V,-) symbolizes the document frequency of the co-occurrence of words (v,)
and (vj), and ( M) represents the number of most probable words within the topic ( k).
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Semantic coherence plays a crucial role in optimizing topic models, significantly
enhancing the quality of topic mining and aligning it more closely with human subjective
evaluations [51]. However, relying on semantic coherence as the sole metric to deter-
mine the ideal number of topics might lead to oversaturated topic representations with
high frequency but less discriminative words. To address this issue, Airoldi and Bischof
[3] proposed a metric known as the FREX score (Frequency and Exclusivity of Terms).
FREX aims to correct potential biases by focusing on the uniqueness of words across
various topics rather than their mere frequency. The calculation of the FREX score con-
siders both the frequency of terms and their exclusivity across different topics, which
can help differentiate topics. The FREX value is modeled as follows:

FREX; , = + ( 1 ) 1 @)
kv
i (IBk,v/ § :]K:1 ﬂj,v) F(ﬁk,v)

where k is the k-th topic, v is the term under consideration, /5 is the word distribution of
the k-th topic, w is the prior used to impose exclusivity, and the weight o is set to be 0.7
by default.

Figure 4 shows that, for both Pro and Con reviews, no topic achieved superior
performance across both metrics. However, the topic model with 22 topics dem-
onstrated a more balanced performance in terms of semantic coherence and topic
exclusivity in both Pro and Con reviews. Even though statistical metrics can guide
the selection of an appropriate number of topics, the process still requires subjective
evaluation based on the research objectives and corpus characteristics. After quali-
tatively comparing models with 23 and 24 topics, we found that the 22-topic model
had fewer overlapping topics and better interpretability. Therefore, 22 topics were

Statistical Fit of Models for Con and Pro Reviews

Coherence Exclusivity

-200 9.87

=210
9.86

value

-220

9.85

-230

20 21 22 23 24 25 20 21 22 23 24 25
Number of topics K
Fig. 4 Average semantic coherence and exclusivity comparison



Ding et al. Journal of Big Data

(2025) 12:41

selected for both sets of reviews. Following the code provided by Roberts et al. [67],
the subsequent analysis was performed using the stm() function in R programming
with K=22 topics, chosen based on model fit criteria. The model was run for a max-
imum of 75 iterations. Employee satisfaction ratings were included as a covariate in
the prevalence formula to assess their impact on topic prevalence. The “Spectral”
initialization method was used for stability, and a random seed of 706 was set to

ensure reproducibility.

Findings

Topic labeling

The process of labeling each topic involves analyzing both the top words and representa-
tive sentences associated with that topic. Typically, the most utilized words for labeling
are the ones with the highest probability of occurrence, as shown in Figs. 5 and 6, which
frequently occur within their respective topics and hold substantial thematic value.
However, relying solely on high-probability words can sometimes lead to an overem-
phasis on common terms, which may obscure the meanings of the topics and compli-
cate their interpretation. To mitigate this issue, FREX (frequent and exclusivity) words
are also considered when the highest probability words do not adequately capture the
essence of the topic. Representative sentences are examined to understand the context
in which the top words are used, aiding in refining the selection of topic labels.

The finalized topic labels are listed in Table 1. These topics have been organized
according to the Employee Satisfaction Index (ESI) model proposed by Hsu and Wang
[36]. This framework is specifically developed for technology companies, which aligns
well with the context of the company as a high-tech firm. It is evident from the anal-
ysis that the distribution of topics derived from Pro and Con reviews across different

satisfaction dimensions shows significant variation. Figure 7 presents the expected

Highest word probabilities for each topic

Pro reviews
1 2 3 4 5
WOrK - I—— team - —— process - E—— hard management -
Py — employee - E— Miake - ——— Tife - I—— fatform - E—
experience - slipgort - i N research - I— nginee - EE—
place - - |- — performance - E—— hour - E— gracuate - E—
career - mm resource - - System - E— pressure - E— “reward - —
job- M fong - orient - E— find - — en - —
compensation - & huge - e MulticullUra)l - E— areq - — P - —
technical - & term - . domain - — smart - E— full - —
fresn - & member - & result - E— possioiity - - kind - -
development- 8 | recognition - M ! ! inemal - E— ! posive - mm— pian- . ! !
00 01 02 03 04 00 01 02 000 002 004 006 0.0000.0250.0500.0750.100 000 004 008 012
6 8 9
beneft - EE————— - EE————— learn - E———
culture - E——— =] Iof - E—
- — time - .
incentive - network - i
alowance - ckag free - §
amount - @ A shori - §
] sl - |
workife- § fex awesome - |
communty - § compare [} everyday - |
add- § 1 nnu range <5l oe o o e o périod - | ! ]
00 0 02 0.000.050.100.150.200.25 00 02 04
1 13 14 15
company - cnauegge- - I crvironment - I
roi - E— world - - — colleague - S—
fast - E— share - - Trieridy - .
= telecommunication - train - E— dynamic -
] 1 /- E— location -
] positio permanent - ol - = drd- 1
-= colleques - gan - — cufural - §
-5 omganization foretront - el - — uit - §
-8 nnovative oppotunity - ader - — comfortapie - §
-n 1 enjoy - eautfdi- |, atmosphere - M. ! perdect T i e
00 01 02 03 000 025 050 075 000 005 010 015 00 01 02 03 04 05
16 17 18 19 20
ol - —— thing - EEE—— project - EE——— roduct - EE— OpPOrtuNTY - E———
te(nm;!x(ogy- —— SuppOrtive - colicher - m— egégﬂen(- — PP oWt -
T - E— ‘Onsite - — Ve - Em— Scent - — exposure - -
telecom - . qualy - S— - E— Sevice - . international - .
buid - B curve - = Staff - - Incronys I professional - S
coworker - & alh - - ersonal - B ir - — ro-
stale - & phicy - . defartment - uicky - = Ole- §
enviroment - § Cled - muliple - & Fary - = amp- §
vendor - & perk - access - m porlple - diverse - &
mentor - | 1 | ! camer-mm handie-m Spore - .| senior-§
00 01 02 03 0.00 0.05 0.10 0.15 020 000 005 010 015 000 005 010 00 01 02 03
21 2
skill - —— chinese - EEE——
business - I—— Chance - E———
Offce - — Gepend - —
evelop - m— offer - S—
Improve - — manager - S
Targe - — otal - —
respons . enagag
task - m— exper -
advance - — close -
communicaton - . continuous - B | | 1
000 003 006 0.09 000 005 010 015

B

Fig. 5 Word probabilities of topics extracted from Pro reviews

Page 11 of 30



Ding et al. Journal of Big Data (2025) 12:41

Highest word probabilities for each topic

unnelsiar}J -
sy - 8
mar
internafional -
competitive - | + :
00 01 02
8

difficutt -

customer -
cour&

rovida -
P R

0.000.050.100.150.200.25 0.0000.0260.0500.0750.100 00 01 02 03

5
company - SE— Sxpect- E
business -
technology- challenge -
R stressful - IR
9 bonus - —
" horne: e
e E
demand -
! ‘dady - —
00 01 02 03 000 0.02 0.04 0.06 0.08
10
communication - carser - EE——
ecision
-
resource - n!oces —
oppoq(um
I\eg: intet m
o \”P:Fmonon
atitude v
0.10 ouononzsousuoms

000 005 010 015 omuuozﬁuu‘suou‘n

company -

leave -
manth -

5

.

°
2
°
B

0250.0500.0750.100 ouu

B
Fig. 6 Word probabilities of topics extracted from Con reviews

Table 1 Satisfaction attributes classification

7 1 1 20
time - york - 8 pmsﬁurﬁ
organzason- 'l‘:)vmal[r‘ s B
Tamiy -
-8 -
e g wisﬁ:'&g. E;‘aﬁ- =
(séur s Ay - afarance -
1o 8 uge -
spend- & | 0 0 g 0 minimal - ' v . e Y —
00 01 02 03 04 03 000 025 050 0.75 0.00 0.05 0.10 0.15 0.20

Dimension Pro

Con

Extrinsic rewards Work conditions, Company incentives,
Compensation and Benefits, Competitive

salary, Good payment

Employee support, Clear business process,
Supportive company policies

Supervisory support

Fairness Differential Treatment of Employees

Autonomy

Global Presence, Fast growth of the
company, competitive advantage of the
company, customer-focused culture, Prod-
uct and service

Corporate image

Affinity Employee characteristics, Friendly co-

workers,

Positive career Development, Learning
and Development Opportunities, Training
programs, International growth opportuni-
ties, Skill development

Development

Others Positive work environment

Work-life imbalance, Workplace environment
concerns

Poorly Fitted Leadership Styles, Language
barrier, Poor communication, Poor manage-
ment, Ineffective workforce planning, time
constraint

Pay equity, Unequal treatment, Promotion
inequities in top Management, Employee
mistreatment

Inflexible policies, Long Working hours, Work
inflexibility

Cultural adaptation difficulties

Job growth difficulties, Limited growth
opportunities, Training issues

Demanding customers, Heavy workload,
High work pressure

proportion of topics extracted from both Pro and Con reviews. It shows that discussions

on company benefits are more prevalent in Pro reviews, while job-related challenges are

more frequently discussed in Con reviews.
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Fig. 7 Topic ranking

Topic interpretation

Extrinsic rewards

In the dimension of “Extrinsic rewards,” the company employees’ Pro reviews indicate
a different focus of appreciation for the company’s extrinsic rewards. Pro reviews com-
mend the work conditions at the company, emphasizing well-equipped workspaces and
flexible lunch breaks, although there are hints at the need for better work-life balance.
Company incentives appear to be an important source of satisfaction, with employees
valuing transparent and merit-based rewards, while the compensation and benefits
package is seen as competitive, including fair salaries and graduate starting salaries. Spe-
cifically, payment satisfaction is frequently mentioned, suggesting that employees feel
they are remunerated adequately for their work.

In the con reviews, “work-life imbalance” points to employee reviews that frequently
cite excessive working hours and intense pressure to perform, which can lead to stress.
“Workplace environment concerns” suggest that employees find the physical and social
aspects of their work setting to be suboptimal, including the political nature of the office
environment, the treatment of employees, especially those relating to diversity, and pos-
sibly international or Asian employees, and concerns with how the company handles
inclusivity and international employees. The con reviews point to dysfunction in non-
monetary aspects, potentially undermining well-being. Frequent references to excessive
hours and intense performance norms indicate an imbalance in prioritizing outputs over
private life. Additional concerns center on unfavorable psychosocial attributes of the
work environment. Dissatisfaction with political office dynamics and unequal treatment

of marginalized identities, such as international employees.

Supervisory support

The dimension of “Supervisory support” at the company includes both positive and neg-
ative feedback from employees. On the positive side, employees appreciate the robust
support from supervisors, which aids in their professional growth. The clarity of business
processes, communicated effectively by supervisors, ensures a transparent understand-
ing of tasks and projects, reducing potential confusion in daily activities. Additionally,

Page 13 of 30
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supportive policies such as social programs for new joiners, expatriate compensation
packages, and opportunities for learning and skill development are highly valued.
However, there are notable criticisms regarding supervisory support. These include
leadership styles that are poorly matched with the needs of a diverse international work-
force, leading to language barriers and communication issues between predominantly
Chinese management and non-Chinese staff. Employees also expressed frustration with
what they perceive as poor management practices, including unfair treatment, a lack
of support for development, and ineffective workforce planning that results in skill-job
mismatches and staff shortages. Moreover, the imposition of stringent time constraints
by supervisors is reported to create a high-pressure work environment, further high-
lighting the critical areas for improvement in supervisory support at the company.

Fairness

Topics under the dimension of “Fairness” indicate the complexity of the company’s
workplace dynamics. Specifically, topics extracted from Pro reviews show the per-
ceived preferential treatment Chinese employees receive in terms of promotions and
opportunities compared to international colleagues. Con reviews more explicitly point
to fairness issues. Employees express dissatisfaction with a lack of pay equity, implying
remuneration does not align with perceptions of compensation deserved given roles
and efforts. Some topics also suggest instances of favoritism or discrimination based on
unspecified demographic or personal attributes. Promotion inequities at top manage-
ment levels are highlighted, with international staff facing difficulties advancing despite
solid performance over many years. Reports of employee mistreatment, including a
range of negative behaviors. Specifically, reviews allege disrespect towards international

employees and termination of employment without proper justification.

Autonomy

Topics extracted from Con reviews revealed that the company culture might be overly
strict and harmful to employee independence and well-being. The representative
reviews show that employees are unhappy with inflexible company policies that limit
their freedom and adaptability in their work. Additionally, consistent complaints about
long working hours indicate a work environment that encourages excessive overtime,
which can lead to burnout. This inflexibility is further exacerbated by a lack of flexible
work arrangements, such as remote work options or adaptable scheduling, that could
help promote a better work-life balance for employees.

Corporate image

In the dimension of “Corporate image,” the topics extracted from Pro reviews reflect a
strong sense of pride in the company, such as its global presence, fast growth, and com-
petitive market position. Employees are proud to be part of an extensive multinational
corporation that offers diverse cultural and professional experiences and opportunities
for advancement within an aggressively evolving industry. They also express their satis-
faction with the company’s focus on maintaining a competitive advantage through inno-
vation and a customer-centric ethos. Additionally, there is an explicit endorsement of
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the quality of the company’s products and services, which may reflect employees’ enthu-
siasm for the brand.

Affinity

In the “Affinity” dimension of Pro reviews from the company employees, the workplace
is described as one where individuals are valued for their professional attributes, and
friendly, supportive, collegial relationships are prevalent. Positive employee characteris-
tics such as professionalism, dedication, and expertise are recognized, and the emphasis
on friendly colleagues suggests that the company fosters a warm and collaborative envi-
ronment. However, in Con reviews, the topic of “cultural adaptation difficulties” high-
lights issues with integrating into the company’s work culture.

Development

In the “Development” dimension, topics extracted from Pro reviews by the company
employees describe the company’s substantial investment in its staff’s professional
growth and support. Employees acknowledge the numerous opportunities for career
and personal development, such as upward mobility and internal promotions supported
by the company. They mentioned that the company provides ample learning resources
and structured training programs, investing in skill enhancement to ensure employees
are equipped to meet current and future industry challenges. Moreover, the company’s
global operations offer valuable international growth opportunities to its staff, allowing
for diverse experiences and cross-cultural skill development.

However, topics extracted from the Con reviews indicate a lack of employment growth
opportunities, limited prospects for advancement, and insufficient training and devel-
opment support. Employees feel that their ability to develop careers, expand skills,
and fully realize their potential is restricted within the company. The main reasons for
employment growth difficulties are job descriptions that do not match reality, frequent
changes in work arrangements, and a lot of uncertainty. The topic of “limited growth
opportunities” revolves around concerns about career development, internal opportuni-
ties, and the limitations of the company’s organizational structure. Additionally, some
employees complain about the lack of necessary training programs, poorly designed
training materials, and many materials written in Chinese, making it difficult to under-
stand the content.

Others

The topic of “positive work environment” extracted from Pro reviews suggests a focus
on the company’s positive work environment within the technology sector. Employees
highlighted the multicultural team and partnerships across different regions, a stable
work culture that fosters learning, and the ability to scale operations globally. The top-
ics extracted from the company employees’ Con reviews highlight significant company
workforce challenges. These challenges include coping with demanding customers,
managing a heavy workload, and dealing with high work pressure. The analysis suggests
that employees may be grappling with meeting customer expectations, possibly due to
the competitive nature of the industry or unique client requirements. Some employ-
ees express dissatisfaction in their reviews by highlighting that the company prioritizes
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customer trust over employee concerns during conflicts. Additionally, employees
report feeling overwhelmed by their workload, which may contribute to increased work
pressure.

Topic distribution analysis

In the context of high employee satisfaction ratings shown in Fig. 8, certain topics stand
out as particularly influential in shaping a cohesive narrative that places great empha-
sis on the social, developmental, and cultural aspects of the workplace. Specifically, the

” o«

prevalence of topics such as “employee support,” “positive career development,” “friendly
co-workers,” and a “positive work environment” suggests that these elements are deeply
valued by employees. Of these topics, “employee support” is particularly noteworthy for
its emphasis on the provision of resources and assistance to employees. This focus on
nurturing employees closely aligns with the nurturing aspect of a positive work envi-
ronment. Additionally, the presence of “friendly co-workers” is significant in that it not
only enhances day-to-day job satisfaction but also fosters a sense of community and
belonging among employees. Meanwhile, “positive career development” offers a for-
ward-looking element, indicating that employees perceive a clear trajectory for growth
and advancement within the organization. This emphasis on long-term career prospects
is complementary to the more immediate benefits of a supportive and congenial work-
place. While these topics overlap in their contribution to overall employee contentment,
they differ in their primary focus: “employee support” and a “positive work environ-
ment” often refer to the present conditions and infrastructural backing, while “positive
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career development” points to future-oriented aspirations and the potential for personal
progression within the company.
As for topics discussed more in lower satisfaction ratings, including “good payment,’

» o« ” « ”» o«

“work conditions,” “compensation and benefits,” “global presence,” “employee character-
istics,” “product and service quality,” and “differential treatment of employees.” Despite
traditionally being significant factors in job satisfaction, “good payment” and “compensa-
tion and benefits” appear insufficient to offset employee discontent. This indicates that
non-monetary issues can significantly impact employees’ evaluation of satisfaction in
the company. Similarly, “global presence” and “product and service quality” represent
the company’s external successes and market reputation that employees acknowledge
but do not directly translate into positive job sentiment, suggesting a possible discon-
nect between company achievements and individual employee experiences. The topic
of “employee characteristics” suggests a potentially skilled and diverse workforce, but
the perception of “differential treatment” indicates that any positive aspects of employee
dynamics can be influenced by a sense of unfairness or inequality within the organiza-
tion. This highlights the importance of ensuring equitable treatment and fostering a
culture of inclusivity, where all employees feel valued and respected regardless of their
characteristics.

Findings shown in Fig. 9 highlight the prevalence of topics such as “work-life imbal-
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ance,” “job growth difficulties,” “time constraints,” “heavy workload,” “high work pressure,’
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and “inflexible policies” in highly satisfied employee reviews at the company. The juxta-
position of these topics presents a complex picture, as these topics all describe aspects
of a work environment that can lead to burnout and dissatisfaction, yet their frequent
mention in positive reviews suggests that some employees perceive them as integral to
professional success and personal growth or are outweighed by other job benefits. These
topics each touch upon a unique facet of the work experience that can significantly shape
an employee’s perception of their job. The fact that these topics are cited in highly posi-
tive reviews may point to a culture that equates high demands with high rewards or to a
subset of employees who thrive under pressure and view these challenges as a necessary
component of a rewarding career at a leading tech company. While certain work-related
stressors may be considered undesirable, some employees may perceive them as a means
to achieve personal and professional growth, particularly in a highly competitive and
fast-paced industry.

A substantial portion of the lowest satisfaction ratings among the company employees

” «

reflects issues with “cultural adaptation difficulties,” “poorly fitted leadership styles,” “lan-
guage barriers,” “unequal treatment,” “poor management,” “ineffective workforce plan-
ning,” and “employee mistreatment” These issues exist at both macro and micro levels
within the organization. Macro issues, such as ineffective workforce planning and poor
management, reflect systemic organizational deficiencies. On the micro level, individual
experiences, such as mistreatment and language difficulties, highlight the personal chal-
lenges faced by employees. The prevalence of these issues among the lowest satisfac-
tion ratings suggests a significant focus on the company’s management teams and raises
concerns that encompass cultural barriers and communication issues, as well as larger

organizational management and leadership practices.

Text prediction using SVM regression

The dataset of the company employee reviews was prepared for analysis by partitioning
it into a training and test set, with an 80/20 split, respectively. The Term Frequency-
Inverse Document Frequency (TF-IDF) technique was then utilized to filter out com-
monly occurring words that contribute minimal substantive meaning to the analysis.
TE-IDF is a widely used method in natural language processing (NLP) applications, as
it evaluates a word’s significance in a document relative to a collection of documents or
corpus.

The TE-IDF score is derived from two metrics: term frequency and inverse docu-
ment frequency (IDF). Term frequency (TF) computes how often a given word (term ¢)
appears in a document (d), normalized by the document’s word count, as indicated in
Eq. (3) (Jurafsky and Martin, 2000):

count of ¢ in d

f (t,d) =

3
number of words in d ®)

In the case of examining word counts within employee reviews, the inverse document
frequency (IDF) gauges the significance of a word across the entire corpus. Common
terms receive a lower IDF. The calculation involves dividing the total number of docu-
ments by the number of documents containing the term (document frequency) and then
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taking the logarithm of this quotient to prevent division by zero issues and moderate the
influence of high frequencies:

idf (t) = log< y fAjr 1) (4)

To deduce the TE-IDF score for a particular term, we multiply its TF and IDF values:

o —idf = if t.d) -1og( dfﬁ 1) 5)

N-gram evaluation

We employed n-gram models to conduct a linguistic analysis. N-grams, which are con-
tiguous sequences of words from a given text, include unigrams (single words), bigrams
(pairs of words), and trigrams (triplets of words). This methodology facilitated an explo-
ration of how varying levels of contextual information impact the predictive efficacy of
the model [47]. To assess the models, we utilized the Root Mean Squared Error (RMSE).
RMSE is particularly appropriate for evaluating SVM regression models because it
quantifies the average magnitude of the prediction errors, thereby providing a robust
indicator of the model’s precision. As shown in Fig. 10, the bigram model demonstrated
the lowest RMSE. Consequently, we opted to proceed with the bigram configuration for
more detailed analysis.

Determining the number of tokens

To enhance the model’s performance, it is important to adjust the token count, given
that the size of the vocabulary is intrinsically linked to the model’s precision. We
employed three evaluation metrics to ascertain the optimal token quantity, including
Mean Absolute Error (MAE), Mean Absolute Percentage Error (MAPE), and RMSE.
Through methodical experimentation, it was established that a vocabulary size compris-
ing 250 tokens for both Pro and Con reviews yielded the most balanced efficacy across
these statistical indicators. This token count marked the point where the model exhib-
ited superior proficiency, effectively aligning with key indicators of predictive accuracy.
Based on the convergence of these findings shown in Fig. 11, we ultimately selected a
250-token configuration for our model.

SVM model building

Following the guidelines outlined by Hvitfeldt and Silge [37], the model-building pro-
cess began with data preprocessing, which included tokenizing employee reviews into
n-grams (n=2). Token filtering was set to 250 to ensure that the bigrams both had
predictive power and a certain frequency. This filtering approach enhances qualitative
assessment, as low-frequency terms may possess predictive value but offer limited inter-
pretability [88]. In addition, a limitation of SVM regression is its tendency to become
computationally expensive and less efficient when handling large datasets with high-
dimensional features [86]. We then applied TF-IDF transformation, followed by normal-
ization of the predictors. To evaluate the model’s performance, we implemented k-fold
cross-validation using the “cv” method, dividing the training dataset into 10 folds. This



Ding et al. Journal of Big Data (2025) 12:41 Page 20 of 30

type -e- con -+ pro

1.375-

1.350-

1.325-

RMSE

1.300-

1.275-

1.250-

Unigram Bigram Triéram

Fig. 10 N-gram performance of reviews

Effect of Number of Tokens on Performance
Comparison between 'Pro' and 'Con' Models

type == con “# pro

1.23-
1.20-
117+
1.14-

1.11- ; ! : :
250 500 750 1000
Number of tokens

Fig. 11 Performance of different token numbers



Ding et al. Journal of Big Data (2025) 12:41 Page 21 of 30

approach helps assess the model’s generalizability and mitigate overfitting. After train-
ing the model across these folds, we performed the final fitting using the entire training
dataset and evaluated its predictive performance on the test set. The performance of the
final model for Pro reviews yielded an RMSE of 1.2 and an MAE of 0.992, while for Con
reviews, the RMSE was 1.19 and the MAE was 0.969.

Interpretation of SVM results

Figures 12 and 13 provide a comprehensive graphical representation of the fifty most
influential bigrams that influence the levels of job satisfaction and dissatisfaction among
international employees of the company. In these figures, the bigrams are represented
by blue and red bars, with the length of each bar directly proportional to the predictive
strength of that bigram in determining employee satisfaction outcomes. The predictive
bigram analysis in Fig. 12 reveals a strong correlation between high job satisfaction and
a supportive, dynamic work environment. This finding highlights the significance of a
corporate culture that fosters effective leadership, teamwork, and professional develop-
ment. When compared with the results of STM, it becomes evident that “positive career
development” is frequently discussed in reviews with higher satisfaction ratings, with a
comparatively much higher estimated proportion of 0.03 in ratings 4 and 5. The associ-
ated bigrams have positive estimated values, such as “improve skill” (0.048), “train devel-
opment” (0.047), and “learn environment” (0.046), which also show a strong predictive
relationship with employee satisfaction. This emphasizes that career advancement and
skill development opportunities are critical factors in driving higher levels of satisfac-
tion. Furthermore, “positive work environment” also emerges as an important fac-
tor associated with higher satisfaction, with an estimated proportion of 0.038 in rating
5. The predictive bigrams related to this topic, including “good environment” (0.083),
“work environment” (0.063), and “highly motivated” (0.058), demonstrate the signifi-
cant role that a positive and motivating work atmosphere plays in fostering employee
contentment.

In contrast, employees expressing lower satisfaction scores frequently cite compensa-
tion-related concerns. Contrary to initial expectations, material rewards, such as com-
pensation and benefits, appear to have a less significant impact on overall employee
satisfaction within the company. Specifically, the topic of “good payment” is most
strongly associated with lower satisfaction ratings, with an estimated proportion of 0.107
in rating 1, the highest among all topics. Similarly, the topic “compensation and benefits”
is linked with an estimated proportion of 0.098 in rating 1. These findings are consistent
with the results from SVM analysis, which identifies “salary time” as the most significant
predictor of lower satisfaction ratings, with a predictive value of -0.061. The bigrams
“salary international” and “salary compare” also show negative associations with satisfac-
tion, with predictive values of -0.052 and -0.049, respectively. This suggests that employ-
ees’ dissatisfaction is strongly linked to perceptions of being underpaid or unfavorable
salary comparisons, particularly on an international scale. Additionally, some employ-
ees view the company primarily as an opportunity for skill acquisition rather than as a
long-term career destination, as reflected in bigrams like “possibility learn” and “good
CV” Despite recognizing the company’s leadership in the technology sector, employ-
ees express substantial dissatisfaction with certain cultural and managerial aspects. The
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predictive bigrams highlight this dichotomy, revealing that while employees appreciate
the company’s technological acumen and professional growth opportunities, these ben-
efits are insufficient to mitigate the adverse effects of inadequate compensation, cultural
challenges, and senior management practices.

Figure 13 illustrates certain negative aspects that emerge in higher satisfaction rat-
ings, although they may not significantly affect overall employee satisfaction. For exam-
ple, employees express concerns about high turnover, indicating potential issues with
how the company manages organizational changes and treats its staff. Additionally,
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high-pressure workloads, which can lead to work-life imbalance and negatively affect
mental health, are also highlighted. These findings align with the results from STM,
where topics such as “work-life imbalance” (0.072 in rating 5), “job growth difficulties”
(0.035 in rating 5), and “high work pressure” (0.078 in rating 5) show increasing propor-
tions as satisfaction ratings rise. This may suggest that employees with higher levels of
job satisfaction might view these challenges as integral components of their professional
development journey. The related bigrams, such as “high pressure” (0.033), “busy work”
(0.031), and “mental health” (0.029), exhibit a relatively more substantial predictive
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power in relation to employee satisfaction. Despite these pressures, employees seem
to value certain aspects of their work environment and management, though these are
tempered by the stress of fast-paced work and performance demands.

On the other hand, aspects associated with lower satisfaction ratings highlight several
significant concerns. Career progression is particularly problematic, with perceptions of
bias related to “Chinese management” contributing to feelings of exclusion among non-
Chinese employees. In addition, management practices are frequently criticized, with
terms like “bad manager,” “poor leadership,” and “lack of respect” signaling a disconnect
between employees and their supervisors. Despite relatively high salaries, employees
express a pervasive dissatisfaction with the work atmosphere, which is often described
as a “toxic environment” marked by “office politics” and a negative “corporate culture”
This dissatisfaction is further compounded by the demands of overtime, which nega-
tively impact work-life balance. This is reflected in the higher prevalence of the topic
“cultural adaptation difficulties” in lower satisfaction ratings, with an estimated propor-
tion of 0.053 in rating 1. Communication issues, such as the need to “speak Mandarin”
and the perception of opaque decision-making processes, also exacerbate dissatisfaction.
These concerns are evident in topics like “language barrier;” which shows an estimated
proportion of 0.047 in rating 1, compared to 0.036 in rating 5, highlighting the negative
impact of language and communication challenges on employee satisfaction.

Discussion

Key findings

The study provides a comprehensive understanding of the key factors driving employee
satisfaction and dissatisfaction at a large Chinese tech company. Through the novel
application of STM and SVM, the research has uncovered several valuable insights,
which are discussed below.

The attributes categorized within the company’s “extrinsic rewards” dimension, such
as “work conditions,” “compensation and benefits,” and “competitive salaries,” confirm
the influence of tangible rewards on employees’ evaluation of job satisfaction. These
rewards are found to be important for attracting and retaining talent in a competitive
field where such factors can directly influence employee motivation and engagement
[27, 34]. However, the presence of “work-life imbalance” and “workplace environment
concerns” highlighted in the Con reviews suggests that while extrinsic rewards are cru-
cial, they may not suffice to ensure overall employee satisfaction if other aspects of the
work experience are compromised. Attributes in the dimension of “Supervisory sup-
port” emphasize the importance of high-quality relationships between supervisors and
subordinates. However, the topics extracted from Con reviews highlight the challenges
the company faces with leadership and communication barriers. This tension between
the positive attributes identified in the Pro reviews and the challenges highlighted in the
Con reviews reflects the complex reality of managing a diverse global workforce [1].

As for topics related to “Fairness,” the presence of concerns related to differential
treatment of employees, pay equity, and promotion inequities in the Con reviews give
rise to the importance of fairness in a company with a diversified workforce. Previous
studies also highlighted the importance of addressing fairness concerns to maintain a
positive and satisfied workforce [21, 23, 30]. In the dimension of “Autonomy,” the lack
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of autonomy, as indicated by “inflexible policies,” “long working hours,” and “work inflex-
ibility” in the Con reviews, is noteworthy. The pursuit of flexible working has become
increasingly important in recent years, particularly for tech professionals. Researchers
have shown that flexible work arrangements can lead to increased job satisfaction, work-
life balance, and productivity, [35, 52]. However, the tension between the company’s rig-
orous and structured work environment and the tech industry’s emphasis on creativity
and flexibility illustrates the ongoing debate between the need for organizational control
and the pursuit of innovation, as these two priorities can often be in conflict. [29].

The dimensions of “Corporate Image” and “Affinity” highlight the importance of
employees’ satisfaction derived from their association with a reputable and successful
organization, as well as from positive relationships with their co-workers. This sense of
belonging and commitment is fostered by the attributes within these dimensions. On
the other hand, the “Development” dimension emphasizes the significance of positive
career development, learning opportunities, and skill development, as evident in the Pro
reviews. These attributes are in line with the fast-paced nature of the high-tech industry,
where continuous learning is not only essential but also a prerequisite for growth [54].

In terms of the relative importance of topics to the company’s employee satisfac-
tion, both the SVM and STM analyses consistently emphasize the significant role of the
work environment as a key source of satisfaction. This emphasis aligns with the find-
ings of Google’s Project Aristotle, which identified psychological safety, dependability,
and structure clarity as crucial elements of effective teams [28]. Contrary to numerous
studies that highlight the importance of financial incentives in job satisfaction [42, 43],
the findings suggest that monetary benefits do not significantly influence employee
satisfaction at the company. This may be attributed to the context of high-tech firms,
which are often assumed to use high salaries and bonuses as primary motivators. One
intriguing aspect of the findings is the positive association between the challenges of
work-life balance, such as tight schedules and high pressure, and higher satisfaction
ratings. This counterintuitive result may reflect a unique characteristic of high-tech
company cultures, where engagement with challenging and meaningful work is highly
valued [4]. Employees in such environments may derive satisfaction from overcoming
difficulties and achieving their goals, thus viewing the demands placed upon them more
positively. Lastly, the analysis further highlights inequitable treatment, particularly con-
cerning promotion opportunities for non-Chinese staff and the poor implementation of
cultural localization, as a significant source of employee dissatisfaction at the company.
This issue is particularly salient in a global corporation where equitable practices across
diverse cultural backgrounds are expected to be a cornerstone of corporate ethics and
employee engagement strategies.

Implications

The findings of our study have several implications for academic researchers and busi-
ness managers in HR departments. Firstly, our study questions the widely accepted
notion that financial rewards are a universal driver of job satisfaction. Traditional theo-
ries and previous research often highlight financial compensation as a critical motivator
across various sectors. However, our investigation indicates that the link between finan-
cial incentives and job satisfaction in high-tech environments is weaker than typically



Ding et al. Journal of Big Data (2025) 12:41 Page 26 of 30

assumed. Our findings suggest that, within the high-tech sector, financial aspects might
play a minor role in influencing job satisfaction, as once believed. These findings could
steer future research toward developing more tailored motivational theories that reflect
the unique dynamics of high-tech employees. Secondly, this research challenges the pre-
vailing notion that work-life imbalance invariably leads to dissatisfaction. While many
sectors, such as those outlined by Bhende et al. [12], consider poor work-life balance
a significant detractor from employee well-being and satisfaction, our findings indicate
that this may only sometimes be the case within the high-tech industry. This diver-
gence could be attributed to distinct industry characteristics. For example, competitive
remuneration structures in the high-tech sector might help employees feel adequately
compensated, which could mitigate the negative impacts of work-life imbalances on job
satisfaction. Moreover, the high levels of self-fulfillment and meaningful work typically
found in innovative tech environments may also alter traditional views on work-life bal-
ance. However, these hypotheses remain untested empirically.

From a methodological perspective, applying advanced NLP techniques in this study,
specifically STM and SVM, to analyze large-scale employee review data illustrates the
vast potential of computational methods in uncovering detailed insights into employee
perceptions and experiences. Integrating these analytical tools enhances the robustness
and validity of the findings, offering a more comprehensive understanding of organiza-
tional dynamics. In addition, the results demonstrate that SVM regression provides val-
uable micro-level insights that complement topic modeling, revealing aspects that may
not be fully captured through topic modeling alone. This methodological advancement
provides references for future research in organizational studies.

As demonstrated, the quality of the work environment significantly impacts employee
satisfaction, suggesting that business managers should prioritize creating supportive,
psychologically safe, and well-structured workspaces. This alignment with insights from
Google’s Project Aristotle confirms the universal applicability of these factors across
leading innovative environments. It provides a clear pathway for companies looking to
bolster team performance and satisfaction. Moreover, this research challenges the pre-
vailing assumption that financial incentives are the primary drivers of employee motiva-
tion in high-tech contexts. Considering this, the company’s HR teams are encouraged
to reassess their compensation structures and explore alternative motivational strate-
gies. Emphasizing non-monetary factors such as purpose, growth opportunities, and
work-life balance could enhance employee motivation and satisfaction. Additionally, this
study highlights specific cultural integration challenges within the company, particularly
regarding the treatment of non-Chinese employees. This finding suggests a critical need
to enhance its cultural competence and inclusivity. Implementing sophisticated talent
management practices that acknowledge and bridge cultural differences will improve
internal team dynamics and position these firms for tremendous success in international
markets. Lastly, the counterintuitive finding regarding work-life balance challenges sug-
gests that the company should adopt an appropriate approach. Instead of solely focusing
on reducing work hours, high-tech companies should ensure that work is perceived as
meaningful and rewarding. Providing adequate support resources and systems to help
employees manage stress and prevent burnout is crucial.
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Limitations and future research

The focus of this study is on the company due to its distinct corporate culture within
the high-tech industry, which inevitably limits the generalizability of its findings
across other companies in the sector. To enhance the broader applicability of these
insights, future research should aim to include a more diverse range of companies
that share similar characteristics within the high-tech industry. Expanding the scope
of the study to include multiple organizations will enable researchers to identify
common patterns and variations in the drivers of employee satisfaction. Addition-
ally, future studies are encouraged to integrate some relevant variables, such as the
timing of review postings and the specific roles of the reviewers, into the analytical
frameworks. Expanding the scope of variables considered will enable researchers to
explore how satisfaction attributes vary not only between companies but also across
different segments within the same company. While this study uncovers relationships
that diverge from established research findings, the underlying causal factors driving
these relationships remain ambiguous. Consequently, future research should inves-
tigate the conditions under which factors typically detrimental to work-life balance
may not adversely impact satisfaction. Additionally, it would be beneficial to explore
the circumstances under which monetary incentives fail to significantly enhance
satisfaction.
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