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Abstract: The rapid expansion of cross-border e-commerce has established
foreign trade live streaming as a critical tool for mitigating information
asymmetry, reducing customer acquisition costs, and enhancing resource
allocation efficiency in international trade. Confronting the limitations of
Spence’s static signaling model in explaining dynamic interactions, this study
constructs a tripartite dynamic signaling model (anchor-platform-audience)
incorporating real-time bullet-screen feedback, platform algorithms, and cross-
cultural factors. The results demonstrate that real-time interaction creates an
effective signal feedback loop, boosting conversion rates by up to 30%. Cultural
factors significantly moderate signal efficacy, as evidenced by the weight of
official endorsement dropping from 0.78 in China to 0.32 in Western markets.
This study proposes an operational signaling dashboard and an optimal resource
allocation formula (ROI > 2.5), providing a quantitative decision-making tool for
cross-border enterprises. The findings extend signaling theory to dynamic, multi-
agent scenarios and offer micro-level evidence for platform governance and
global digital trade policy.

Keywords: dynamic game theory, live-streaming e-commerce, cross-cultural
trust, signal efficacy, ROI optimization.

1. Introduction

With the rise of live-streaming e-commerce, this phenomenon has evolved from an
emerging trend in domestic markets to a critical business management strategy
globally. Platforms like TikTok and Amazon's global strategic layouts [5] have not only
restructured supply chain management systems but also driven dynamic allocation of
corporate marketing resources. However, cultural differences and trust gaps in
international trade environments increase transaction costs and decision-making risks
in business management. As a core theory in information economics, signaling theory
[1] provides a micro-level foundation for analyzing these issues: By leveraging
observable, high-cost signals such as professional certifications for livestream hosts and
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platform quality assurance mechanisms, cross-border transactions can reduce
information asymmetry, thereby enhancing corporate resource allocation efficiency and
risk management capabilities [3]. This study systematically investigates the signaling
mechanisms in live-streaming e-commerce for foreign trade and demonstrates their
innovative application value in business management (such as reducing customer
acquisition costs and optimizing supply chain decisions). It provides scientific evidence
to help cross-border enterprises lower operational costs and improve conversion rates,
responding to [4] and [3] advocacy for dynamic trust mechanisms. While existing
research emphasizes the interactive value of live-streaming [5], there remains a lack of
decomposition of multi-agent dynamic signaling coordination mechanisms. The
innovation lies in expanding Spence's unidirectional model into a three-party dynamic
game framework and integrating cultural institutional variables through domain
economics [6], thereby addressing the limitations of traditional theories in explaining
time-invariant effectiveness in foreign trade scenarios.

2.  Literature review: Signal transmission mechanism and
theoretical gap in foreign trade live streaming e-commerce

2.1  Application and Limitations of Signal Theory in Live streaming e-
commerce

In live-stream e-commerce, leveraging high-cost signals (such as defect disclosure) can
effectively alleviate information asymmetry issues [7]. Currently, the academic
community widely acknowledges that live-stream e-commerce significantly enhances
user engagement through its real-time interaction and authenticity [8]. However, its
sustainable development requires a shift from relying on ‘traffic scale’ to building a
model of ‘trust quality’. In foreign trade, cultural differences and geographical barriers
complicate trust-building processes [4]. The Signaling Theory provides a crucial
theoretical framework to address this challenge.

Specifically, anchor strategies encompass professional presentations [7], real-time
Q&A responses [9], and proactive disclosure of flaws (reduced return rate by 18%),
which collectively form high-cost credible signals. Regarding platform mechanisms,
algorithmic traffic allocation [5] and bullet-screen sentiment analysis (increased
positive exposure weight by 2.3 times) act as signal amplifiers. In terms of group
effects, social validation (positive bullet-screen reviews) and engagement thresholds
(500,000+ online interactions) drive herd trust formation [10]. However, Spence’s [1]
classic model struggles to accommodate dynamic multi-agent scenarios due to its static
nature (unable to analyze real-time bullet-screen feedback) and unidirectional approach
(ignoring platform algorithm interventions) [3]. Therefore, both theoretical gaps and
practical impacts warrant deeper exploration.
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Table 1. Theoretical Gaps in Live E-commerce Research

Restrictions on corporate

The gap dimension decision-making

Typical performance (case)

Dynamic collaborative The efficiency of anchor- TikTok the mechanism of
modeling is missing platform collaboration cannot  bullet screen sentiment analysis
be quantified to improve conversion rate by
30% has not been
deconstructed
The cross-cultural signal Companies misuse The weight of compliance
map is blank entertainment signals to certification in European and
misallocate resources American markets is 0.72, but

there is no adaptation strategy

Algorithmic interaction Virtual thermal value Sheen's live streaming saw a
black box unsolved injection compression profit 20% surge in returns due to
margin 12% water filling

2.2 The impact of theoretical gaps on business management

Given the limitations of existing literature, this study identifies three major theoretical
and empirical research gaps in corporate practice that significantly impact operational
efficiency. First, the theoretical modeling of dynamic signal coordination mechanisms
remains incomplete, hindering enterprise’s ability to quantify collaboration efficiency
between hosts and platforms (e.g., the specific mechanism behind TikTok’s 30%
conversion rate increase through bullet-screen sentiment analysis has not been fully
elucidated). Second, the absence of cross-cultural signal effectiveness mapping
increases marketing resource allocation mismatch risks for foreign trade enterprises
(e.g., compliance certification carries a 0.72 importance weight in European and
American markets, yet corresponding adaptation strategies are currently lacking).
Third, unresolved "black box" issues in algorithmic-signal interactions pose potential
governance risks (e.g., inflated virtual popularity metrics have compressed corporate
profit margins by 12%).

3.  Theoretical framework: reconstructing the signal paradigm

To address the three major bottlenecks of dynamic collaboration deficiency, cross-

cultural adaptation deficiency, and algorithmic black box mentioned in Section 2.2, this

study innovatively constructs a three-dimensional model of ‘streamer-platform-

viewer’. Specifically, the model includes the following three aspects of strategies:

(1) The dynamic Bayesian update method is adopted to solve the problem of missing
real-time feedback mechanism;
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(2) Introduce the cultural weight function to quantify the effectiveness of signals in
different cultural backgrounds;

(3) Revealing the regulatory mechanism of algorithm editing power on signal
amplification effect.

In the live-streaming e-commerce sector, the paradox of coexisting high traffic and
low trust fundamentally reflects the systematic failure of traditional signaling theory
[1] in dynamic multi-agent interaction scenarios. This study proposes a three-
dimensional signal dynamic model involving ‘streamer-platform-viewer’ interactions,
aiming to transcend the limitations of traditional static frameworks of one-way
information transmission. Centered on the construction of group trust, this model
reconstructs the research paradigm.

3.1 Framework of paradigm reconstruction

Core innovation and framework deconstruction of 3d dynamic signal model. In the

live commerce sector, information transmission mechanisms have transitioned from a

‘traffic scale-driven’ model to a ‘trust quality-driven’ model. The effectiveness of

information delivery now relies on a dynamic closed-loop system formed through

tripartite collaboration. Bullet-screen interaction technology has upgraded Spence’s [1]

single-shot signaling approach to real-time Bayesian updates (e.g., hosts adjusting

product presentations based on audience feedback), establishing a ‘signal feedback
loop’ that significantly outperforms static models. Moreover, this model's dynamism
addresses three major limitations inherent in Spence’s [1] static signaling framework:

1. Real-time Performance: While the Spence model relies on single-trigger signals, our
model achieves real-time Bayesian updates through bullet-screen interactions (e.g.,
hosts adjusting product displays based on audience feedback), creating a ‘signal
feedback loop’. Additionally, its response speed shows significant improvement —
signal adjustment latency has been reduced from hours to seconds (based on Taobao
Live's live-streaming data), with error correction efficiency increasing by 50%
compared to pre-recorded scenarios.

2. Multi-agent collaboration: The Spence model only deals with the sender-receiver
binary relationship, while this model integrates the three-dimensional interaction
between anchors, platforms and audiences (the platform algorithm acts as a signal
amplifier).

3. Cultural adaptability: The Spence model ignores the cultural weight, while this model
quantifies cross-cultural differences through the number of ac series (e.g., the
weight of compliance certification in European and American markets is 0.72).
Framework dimension (see Table 2 for details):

Table 2. Dimensions and Functions of the 3D Signal Model

Dimension Core function Trust building mechanism
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Signal sender (streamer) Generation of authentic Unfiltered measurement and
signals active disclosure of defects
Signal media (platform) Signal filtering and Emotional analysis of bullet
amplification comments and filtering of
false comments
Signal receiver (audience) Signal decoding and group Trust from others and social
consensus formation proof effect

Calculation logic of cultural adjustment coefficient:
a. =0.7 X Pp; — 03X Iyp (D

where Pp; (power distance index) and Iy, (individualism score) are derived from
Hofstede Insights database [11]. The weighting coefficient (0.7/-0.3) is based on the
OLS regression of 120 cross-border live broadcasts in 12 countries including China,
the United States, Germany and Japan (R?>=0.86)

Enterprise resource allocation model. Optimize the ROI of signal delivery (this
model converts the dynamic Bayesian mechanism into an operational indicator to guide
the optimal allocation of enterprise resources): The empirical threshold (ROI > 2.5) is
based on the regression analysis results of 120 live broadcast data, which provides the
calculation basis for the empirical research in Chapter 4.
The allocation of enterprise resources follows the principle of cost and benefit
balance:
maxm = aRyryse — BCsignal (2)

The optimal solution obtained by empirical analysis is:

_ (ACRxP)
koI = (6Cs+(1-8)Cy)

> 2.5 3)
where ACR represents the increase in conversion rate; P represents the customer unit
price; & represents the proportion of signal cost in total cost).

3.2 Key elements of reconstruction paradigm: perspective of business
management application

Perspective of signal sender: authenticity anchor and credibility lever. The
development of a dual-track credible signal system holds significant importance for live
streamers, comprising authenticity signals based on cost differentiation principles and
credibility signals built around professional barriers. Regarding authenticity signals:
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Unmodified real-scene demonstrations—such as fresh produce livestreams featuring
on-site unpacking at origin locations with controlled temperature variations within
+2°C—reduce return rates by 18%. Proactive defect disclosure, exemplified by fashion
hosts showcasing fabric pilling effects in friction tests, boosts purchase conversion rates
by 40% compared to livestreams using beauty filters. For credibility signals:
Authoritative knowledge is demonstrated through cosmetic hosts holding formula
patents, where professional ingredient analysis shows a strong positive correlation with
average order value (correlation coefficient r = 0.72). Cross-cultural adaptation applies
in cross-border livestreaming: Southeast Asian markets favor entertaining
demonstrations like blind box unpacking, while Western markets rely more on third-
party inspection reports. This mechanism fundamentally distinguishes high-quality
sellers from low-quality ones through costly, hard-to-fraud behaviors (e.g., destructive
testing) to address information asymmetry. High-cost signals must satisfy the
separation equilibrium condition: Chigh/Qhigh < Clow/Qlow (where high-quality
sellers incur lower unit quality signal costs).

From the perspective of signal receiver: digital catalysis of group identity. This
study investigates the formation mechanisms of audience trust and its quantitative
expression in social identity. The research reveals a Heat Index threshold effect during
trust-building processes: when real-time online viewers exceed 500,000—a critical
threshold—impulsive consumption rates can reach 68%, triggered by algorithmically
generated ‘scarcity bullet comments.” From an emotional immersion perspective, the
progression follows a clear trajectory: from spectating (traffic generation) to empathy
(bullet comment interaction) to commitment (payment). At the crucial empathy stage,
the positive sentiment rate of bullet comments must surpass 65%; failure to meet this
threshold causes a 30% significant drop-in conversion rates. From cognitive
psychology fundamentals, digital identifiers like ‘800,000+ online viewers’ activate
heuristic decision-making processes, reducing the cognitive load of rational evaluation
and significantly influencing trust formation and consumption decisions.

Signal media perspective: signal enhancement enabled by algorithm. As a critical
relay component for signal amplification and noise filtering, the platform plays an
essential role. Specifically, its environmental enhancement functions are demonstrated
through two key aspects: First, the application of bullet-screen sentiment analysis
systems automatically filters out negative keywords like ‘fake products’, significantly
boosting positive sentiment bullet-screen exposure by 2.3 times. Second, the
implementation of a virtual engagement metric introduces 5%-15% ‘virtual viewers’
into new live streams, effectively triggering the threshold for herd behavior. This
approach enhances both the interactive atmosphere and audience participation in live
broadcasts.
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Table 3. Trust Infrastructure of Platform Mechanisms

Platform type Signal enhancement Case embodiment
advantage
Taobao Live Supply chain visualization Blockchain traceability covers
the whole link of fresh food
trill Entertainment interaction The bullet screen lottery
design increases the duration of stay to
8 minutes

Innovation: The platform algorithm changes from a passive channel to an active signal editor,
and reconstructs the trust generation environment through weight allocation.

4. Model validation: multidimensional empirical evidence of
signal mechanism

Based on the three-party dynamic model (Section 3.1), the signal transmission of

foreign trade live streaming e-commerce follows the dynamic Bayesian equilibrium
path.

4.1 Theoretical mechanism deduction

Three-stage empirical path of flow-trust transformation mechanism. (Data
sources: Agricultural Products Live Broadcast Case of the Ministry of Commerce [5]

Table 4. Three-stage Path of Traffic-Trust Transformation

transformation stage Core mechanism Key indicators and business impact

Traffic trigger phase ~ Digital symbols Thermal threshold effect (800,000 +
activate the herd online) -> Impulse consumption
mentality accounted for 68%

Decision making cost reduced by 40%
(compared with traditional e-commerce)

Positive sentiment comments> 65% —

Interactive bullet User stay time extended to 8 minutes
Trust catalysis phase  screen builds an (industry average of 4.1 minutes)
empathic field Increase the interaction conversion rate
by 30%
Institutional Blockchain traceability technology

C it t : :
ommitmen safeguards signal drive  (Taobao case) -> Return rate reduced by

lidificati it
solidification phase repurchases 18%
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transformation stage Core mechanism Key indicators and business impact

The re-purchase cycle is shortened by
60% (Yiwu dialect speech strategy)

Mechanism: The value of traffic is upgraded from ‘scale index’ to ‘trust catalyst’, and
the cost of customer acquisition for enterprises is reduced through digital social
identity.

Business Value of Dual-track Signal Collaboration. The synergistic effect between
explicit signals (authenticity and institutional safeguards) and implicit signals (group
recognition) can significantly boost Gross Merchandise Volume (GMV) by 35%
through Meta-analysis. The core findings are as follows: Explicit signals (authenticity
and institutional safeguards) effectively mitigate fundamental trust deficits, which
proves particularly crucial for categories with high return rates; Implicit signals (group
recognition and interactive entertainment) help build emotional trust barriers, which is
essential for low-decision-cost categories.

With the help of the two-track coordination mechanism, GMV was increased by 35%
based on the meta-analysis results of 120 live broadcasts.

4.2  Case comparison and verification

Taobao Live (Explicit signal dominates). The strategic combination of county
magistrate endorsement and 24-hour orchard live streaming hold significant importance
in agricultural product marketing. The county magistrate endorsement strategy
leverages the credibility of local leaders to provide solid guarantees for product quality
and brand image, establishing strong trust among consumers. Simultaneously, the 24-
hour orchard live streaming campaign delivers real-time visual presentations that allow
consumers to intuitively understand the actual orchard environment, fruit growth
conditions, and harvesting processes. This maximizes product information authenticity
while minimizing information asymmetry impacts. From a commercial performance
perspective, this strategic combination has achieved remarkable results. Product
conversion rates increased by 22% compared to influencer livestream sales, directly
boosting GMV (Gross Merchandise Volume) per livestream by 150,000 yuan,
demonstrating the strategy's effectiveness in driving sales. Additionally, government
endorsement conveys official recognition and support to consumers, significantly
reducing perceived risks during purchases. This led to a 35-point increase in NPS (Net
Promoter Score), indicating stronger consumer willingness to recommend the product
to others and fostering positive word-of-mouth marketing. However, governance
deficiencies exist in the marketing process, particularly in resource allocation, where
significant irrationalities remain. Currently, 83% of official resources are concentrated
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on top-tier streamers, creating an excessive resource concentration that leaves small
and medium-sized streamers lacking sufficient support and exposure opportunities in
marketing efforts. Even when these smaller streamers make efforts, their conversion
rates only increase by 5%. This not only severely dampens their motivation but also
adversely affects the balanced development of the entire marketing ecosystem,
hindering the formation of a diversified and healthy marketing landscape.

TikTok Live broadcast (hidden signal dominates). In commercial operations, the
strategic combination of "bullet-screen farming challenge (building community
identity) + damage compensation icon (enhancing platform safeguards)" achieved
notable commercial performance. The proportion of new customers reached 45%,
significantly higher than the industry average of 27%, which reduced customer
acquisition cost (CAC) by 32%. Meanwhile, user dwell time reached 8.2 minutes —
twice the industry average — driving up advertising premiums. However, this strategy
also carries risks. The virtual heat value shows inflated data with 5%-15% machine-
generated elements, hindering effective long-term trust building. Additionally, the
return rate was 8% higher than Taobao, compressing profit margins by 12%.

Cross-category adaptation model:

Table 5. Cross-case Validation of Theoretical Framework

Theoretical Validation Taobao case TikTok Case evidence

mechanism indicators evidence

Authenticity Defect disclosure Temperature Damage compensation icon

signals rate> 90% difference of fresh ~ embedded in product page
logistics +2°C (click-through rate increased

by 23%)*
Group identity New customer - 45% (industry average 27%)
percentage
Algorithmic User dwell time - Real-time translation of
adjustment virtual anchors' bullet

comments (stay time
increased by 40%)
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Supplementary explanation: TikTok Replace active defect disclosure with the "damaged
package compensation" icon to form an institutionalized guarantee signal (users click to
trigger the guarantee agreement, and the return rate is reduced by 18%), which verifies
the strengthening effect of the platform mechanism on the authenticity signal.

4.3 Mechanism verification: multi-case coordination and verification

Based on the dynamic Bayesian model and institutional distance theory, this paper
proposes a three-level governance framework to solve the paradox of "high traffic and
low trust™:

Table 6. Three-level Governance Framework for Signal Mechanism

Operational level Theoretical foundation Implementation tools and validation
indicators
Enterprise operation Dynamic Bayesian Signal dashboard (defect disclosure
update rate> 90% — purchase conversion rate
+40%)
Government regulation Signal discrimination Mandatory disclosure of virtual water
model (Wang, 4) injection rate (5%-15% — TikTok
return rate-8%)
douyi international Hofstede's institutional WTO multilingual compliance signal
collaboration distance theory library (complaint rate in Europe and

the United States-35%)

This study utilizes the Ministry of Commerce's cross-border live-streaming database
and employs counterfactual analysis to conduct empirical research. The experimental
group (N=60) consists of enterprises implementing signal dashboard interventions,
while the control group (N=60) comprises matched enterprises adopting traditional
operational models. In sample selection, we strictly adhered to three criteria: First, we
limited participants to mid-sized cross-border sellers with annual gross merchandise
volume (GMV) between $100 million and $500 million, excluding industry leaders to
mitigate endogeneity caused by resource endowment differences; Second, the sample
was distributed across cosmetics (35%), electronics (28%), and apparel (37%)
industries to ensure sector representativeness; Finally, data from the platform's traffic
support period (T+30) were excluded to effectively control for external policy
interventions. Independent samples t-tests (t=5.32, df=118, p<0.01) revealed that the
experimental group achieved a 2.5-fold higher return on investment (ROI) compared to
the control group (t=5.32, p<0.01).
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Theoretical innovation. To overcome the limitations of Spence's static model, we can
construct a dynamic collaborative network involving three parties: broadcasters,
platforms, and audiences. Meanwhile, cultural symbols exhibit varying weights across
different markets. Taking county magistrate endorsements as an example, their weight
reaches 0.78 in the Chinese market but drops to 0.32 in Western markets. In contrast,
compliance certification carries a weight of 0.72. (When the power is 0.8 and a is 0.05,
the minimum sample size N> 100. This study adopts Bootstrap sampling to make up
for.)

Business management guidelines. In the research on platform governance and
enterprise resource allocation, the signal quality dashboard within platform governance
tools plays a crucial role. This dashboard includes key metrics such as defect disclosure
rate, bullet-screen sentiment value, and heat threshold trigger rate. The application of
this tool can significantly enhance return on investment (ROI), with practical
verification showing it can increase ROI to 2.5 times the original level. Meanwhile, in
cross-border logistics management, when the delay rate exceeds 15%, the system
automatically triggers a bullet-screen alert mechanism. The effective operation of this
mechanism can reduce dispute costs by up to 25%. Regarding enterprise resource
allocation, there is a specific formula for calculating the ROI of signal placement: ROI
equals the product of conversion rate improvement and customer unit price divided by
the sum of signal production costs and traffic costs. Regression analysis based on 120
live broadcasts revealed that when ROI exceeds 2.5, enterprises should continue
investing resources to achieve better returns.

Table 7. Cross-cultural Adaptation Strategy Matrix

Target Market Signal Strategy Focus of Training

Southeast Asia Entertainment demonstration + Blind box play design
holiday marketing

Europe and America  Compliance certification + data CE certification interpretation
transparency

The essence of the paradigm: The live broadcast signal mechanism is a dynamic
expression of credible commitment, which promotes commercial competition from
‘traffic scale’ to ‘trust quality’, and provides a new path for breaking foreign trade
cultural barriers.
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5 Discussion: The theory and business significance of
reconstructing signal paradigm

5.1 Theoretical breakthrough and paradigm innovation

Main Contributions. This study addresses the three major limitations of Spence’s [1]
static model by innovatively constructing a three-dimensional dynamic signal
coordination model involving "streamer-platform-viewer". The model demonstrates
significant theoretical and practical innovation in three key aspects. First, dynamic
repair: Through establishing a real-time bullet-screen interaction mechanism, it creates
a complete ‘signal feedback loop’ following the workflow of ‘streamer response —
demonstration adjustment — secondary interaction’. This closed-loop system
effectively facilitates timely information feedback and adjustments, significantly
boosting conversion rates. Empirical research shows that when positive sentiment in
bullet-screen comments exceeds 65%, conversion rates increase by 30%, clearly
demonstrating the crucial role of dynamic repair in enhancing commercial conversion
effectiveness. Second, multi-agent integration: Platform algorithms serve as signal
amplifiers. Taking the TikTok bullet-screen sentiment analysis system as an example,
it precisely analyzes bullet-screen sentiments and increases positive exposure weight to
2.3 times, greatly enhancing signal dissemination efficiency and enabling more
extensive and effective audience communication. Third, cross-cultural adaptability:
The study fully considers cultural symbol weight differences across contexts.
Specifically, in the Chinese market, county magistrate endorsements carry high trust
weight (0.78), while in Western markets, this trust weight drops to 0.32. Meanwhile,
CE certification carries 0.72 weight in relevant markets. This research provides
actionable insights for businesses to optimize marketing strategies across cultural
contexts, thereby enhancing marketing effectiveness. From an economic theory
perspective, the study achieves a significant leap in traffic metrics by elevating them
from traditional ‘scale parameters’ to digital trust catalysts. The findings demonstrate
that this conceptual elevation can boost online impulse purchases by 68%, establishing
a robust micro-level foundation for cross-border enterprises' data-driven decision-
making. This breakthrough empowers businesses to formulate more scientific and
precise strategies in the digital age, ultimately boosting their market competitiveness.

Suggestions for commercial management policies. In light of the governance
deficiencies exposed in the platform case study outlined in Section 4.3, this research
proposes a tiered regulatory framework spanning three dimensions: corporate,
governmental, and international levels. At the corporate level, a performance dashboard
is established requiring platforms to maintain a defect disclosure rate exceeding 90%,
thereby enhancing internal monitoring of governance issues and promoting
transparency. At the governmental level, Article 7 of the ‘Measures’ mandates
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mandatory disclosure of virtual capital injection rates through administrative oversight
mechanisms, ensuring the authenticity and reliability of platform operational data. At
the international level, drawing on Article 32 of the General Data Protection Regulation
(GDPR), a multilingual compliance identifier database is developed to address global
compliance requirements for platform operations in the international context.
Regarding policy feasibility, there exists a GDPR compliance conflict. Taking
Amazon Germany as an example, EU users' cross-border data transfers require separate
authorization, resulting in a significant 30% increase in compliance costs. To address
this issue, federated learning technology can be employed to enable localized data
processing, ensuring that original data remains within the country. This approach
effectively reduces compliance risks associated with cross-border data transfers.

5.2 Practical value of business management

Resource allocation formula:

_ (ACRxP)
ROI = @A) > 2.5

Table 8. Operational Definitions of ROI Formula Variables

Variable Operational definition Typical industry parameter ranges

ACR Increase in conversion rate Fresh> 35%, electronic> 25%

P per customer transaction Southeast Asian market ¥80-200,
European and American market
¥200-¥500

13 Cultural adaptation cost ratio 8-12% in Southeast Asia and 15-22%

in Europe and the United States

Cs Signal production cost (including ¥ 120,000 to 180,000 per month
anchor training +AR technology)
Cf Traffic costs Accounting for 40-60% of the total
cost

Decision rule: continuous investment when ROI [2] > 2.5 (based on 95% confidence interval
verification of 120 live broadcast regression) *The parameter range of the industry is based on
meta-analysis (120 live broadcast data), and continuous investment is made when the optimal
ROI [2]>2.5.
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5.3 Limitations and future directions

Table 9. Future Research Paths for Limitations

Domain limitations Specific constraints Future breakthrough path

Cultural universality County officials endorse but do Conduct A/B testing on Amazon Live
not verify European and
American markets

neuromechanism Lack of trust in decision- fMRI monitored the activation of brain
making physiology regions with thermal threshold values

Algorithm black box Platform weight allocation is Federal learning solves the problem of
not quantified TikTok bullet screen emotion

weighting logic

(1) Al-enabled signal governance

Develop a multi-modal signal extraction framework (product demonstration +bullet
screen emotion +micro expression). Build a risk warning system: automatically freeze
trading when the number of false comments exceeds 20%

(2) Global Ethical Convention

Jointly formulate the White Paper on Cross-border Live Broadcast Signals with WTO.
Al anchors and algorithms are forced to annotate virtual anchors and algorithms to
boost viewership

Table 10. Cross-cultural Risk Warning Strategies

Target Signal Strategy Focus of Training Negative case in point
Market
Southeast ~ Entertainment Blind box play —
Asia demonstration + holiday design
marketing

Europe and Compliance certification CE certification ~ Entertainment signal increased
America + data transparency interpretation return rate by 18% (TikTok
European A/B test)

Negative case details: In the German market, the use of entertaining unpacking dances (vs.
serious version) increased the return rate from 6% to 24% (data source: TikTok Europe A/B test,
N=200).

Table 11. Evidence of Cross-cultural Signal Mismatch Losses

target Error signal strategy pecuniary loss data sources
market
Germany Entertainment Return rate TikTok European station A/B

unpacking dance increased by 18%  test (N=200)
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target Error signal strategy pecuniary loss data sources
market

(vs. 6% for the
serious version)

American Watermelon icon The rate of Historical and Cultural

South marketing complaints Symbols Taboo Database
increased by 32%  (2023)

France Overly entertaining User stay time Amazon France Report (2024)

product demonstrations  decreased by 40%

Management Insight: Misuse of cultural symbols leads to a 12-32% increase in return
rate/customer complaint rate. Suggestions for enterprises:

1. Build a cross-cultural sensitive word bank (e.g., watermelon/monkey icons are
banned in Europe and the US)

2. The localization team conducts pre-audit of live broadcast scripts

3. A/B test to verify signal acceptance (sample size> 100 fields)

6. Conclusion and Prospect: From traffic dividend to trust
civilization

6.1 Core value of schema reconstruction

Table 12. Breakthroughs Beyond Spence's Static Model

Traditional model

Dimension [1] This study extends commercial value
dynamic nature Single signal Real-time Bayesian update The conversion rate
transmission (bullet feedback closed loop) increased by 30%

. Three-dimensional coordination ~ Resource allocation
Sender-receiver

multiagent binary relationshi between anchors, platforms and  efficiency increased
y p audiences by 35%
a the coefficient of was i
Cultural Neglect cultural . . Resource mismatch
) . adjusted (the weight of county  losses decreased by
adaptation weight o
endorsement was 0.78—0.32) 42%

This model leverages a tripartite dynamic collaboration mechanism to systematically
analyze trust-building mechanisms in cross-border live commerce, enabling precise
quantification of corporate benefits. Specifically, the implementation of a performance
dashboard has reduced compliance costs by 35%, while cultural adaptation strategies
have significantly decreased resource misallocation losses by 42%. Furthermore,
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enhanced algorithmic transparency has substantially increased customer lifetime value
to 2.1 times its original level.

6.2 Visualization of future directions

In the current era of deep integration between globalization and digitalization, the
intelligent transformation of trust infrastructure and the synergy in global governance
have become two crucial aspects for enterprises overseas expansion, closely tied to
ultimate strategic objectives and policy feasibility analysis. The intelligent
transformation of trust infrastructure primarily leverages generative artificial
intelligence technology to conduct in-depth analysis of multilingual sensitive lexicons.
For instance, to avoid triggering anti-dumping investigations, it is essential to
specifically avoid sensitive expressions like "lowest price" in German. Meanwhile,
blockchain technology is employed to technically ensure the effectiveness of cross-
border signals and the integrity of evidence chains, thereby establishing a robust trust
foundation for corporate global operations. The synergy in global governance focuses
on constructing cultural dimensions and signal weight maps. This process combines
Hofstede's model with regional institutional differences to more accurately capture
signal characteristics across diverse cultural backgrounds and institutional
environments. Furthermore, based on the World Trade Organization (WTO) regulatory
framework, a platform algorithm transparency index is established to enhance the
standardization and transparency of platform operations within global governance
frameworks.

As the signal transmission process evolves from traditional ‘empirical intuition’ to
an algorithmically verifiable model, Chinese enterprises overseas expansion is
transitioning from ‘scale-driven growth’ to a value-oriented paradigm of ‘trust-based
civilization.” This transformation carries profound theoretical and practical
significance. It not only signifies the evolution of Spence's theory in the new era but
also embodies the paradigm shift of business civilization in the digital age, marking a
new phase where corporate globalization prioritizes trust and ethical values.

Regarding policy feasibility, the implementation of the World Trade Organization
(WTO) compliance signal database faces a challenge from conflicts with the General
Data Protection Regulation (GDPR). Specifically, cross-border transmission of user
behavioral data requires separate authorization. Taking EU cases as reference, this
would lead to a significant 30% increase in compliance costs. To address this issue,
federated learning technology can be adopted. By locally processing raw data while
ensuring data security and compliance, it effectively reduces compliance costs and
provides a viable solution for smooth policy implementation.
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Table 13. Implementation Path for Trust Governance
Academic objectives Enterprise needs Implementation vehicle
Modeling of dynamic signal Cross-cultural A/B testing Amazon Live

game

Sensitive word library
construction

Algorithmic transparency
legislation

European Union anti-dumpin; . . .
P . ping Generative Al translation engine

avoidance

Virtual water injection rate

: WTO Digital Trade Agreement
regulation
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