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1. INTRODUCTION AND RESEARCH QUESTIONS

Advancements in digital technology enable the storage, processing, and analysis of large-scale open data.
Big data science contests have become the crucial paths of artificial intelligence and digital technology
industrialization. How to efficiently utilize open data and shared knowledge to better serve enterprises' digital
innovation has become a hot topic in the research field of cross-integration of ma-chine learning and
management, especially in the context of digital development and the construction of a 'digital China.'

Within the big data science community, shared knowledge has both positive and negative effects on
participants' innovative behavior. Knowledge exchanges during competitions can lead to more innovative
solutions, while the presence of shared solutions can restrict contestants' innovative ideas. Dealing with shared
knowledge during a competition can incur opportunity costs, dispersing contestants' focus and impacting their
performance. However, the submission of diversified solutions can improve the quality of competition results
due to the parallel path effect.

Existing research primarily focuses on knowledge-sharing mechanisms in collaborative communities, such
as Wikipedia or open-source projects. However, in big data science competitions, knowledge sharing is
influenced by the "cooperation-competition" mechanism, resulting in distinct degrees and behaviors of influence.
Competition levels can affect contestants' efforts and performance, making the quality of their solutions
dependent on the inherently competitive nature of the competition.

While many platforms have features for participants to share knowledge, research specifically exploring
knowledge-sharing features in machine learning competition platforms is scarce. Previous studies have shown
that the existence of certain knowledge-sharing features can impact contestants' performance (Liu and Kim
2023). To fill this gap, this study investigates the impact of the Code knowledge-sharing feature on competition
performance using a quasi-experimental design and the PSM-DID model. The study aims to answer the
following research questions:

Ql. Does knowledge-sharing affect participants' competition performance in the context of
"competition-cooperation"?

Q2. Does the influence of the knowledge-sharing feature vary among different types of participants?

2. THEORY AND RESEARCH MODEL

2.1 Theoretical background and Hypotheses

Research suggests that knowledge sharing in online communities can enhance creativity through iterative
cognitive processes such as posting, commenting, and polling. Competition platforms with dedicated discussion
boards facilitate communication among participants and provide timely feedback. When these platforms
incorporate knowledge-sharing features, it expedites information and knowledge acquisition, reducing barriers

and costs of participation. Knowledge sharing encourages collaboration, reevaluation of ideas, and the
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generation of creative solutions. Collaborative efforts in competitions further enhance participants'
performance(Hutter et al. 2011; Jin et al. 2021a). Combining competition and cooperation promotes innovative
output beyond individual cooperation or competition alone. Therefore, we propose:

H1. Knowledge sharing in Bigdata contests positively impacts participants' performance.

While implementing knowledge sharing in bigdata competitions generally benefits participants, disparities
in backgrounds and knowledge levels can lead to varied impacts. Misinterpretations or misuses of shared
knowledge can negatively affect efficiency and nullify its benefits. Therefore, further study is needed to
understand the diverse effects on different participant types. Thus, we propose:

H2. Knowledge sharing has heterogeneity in participants' performance in competitions.

Specifically, the convenience of knowledge sharing enhances the creativity of individual participants,
especially those disadvantaged by a lack of internal team communication. Therefore, we propose:

H2a. The knowledge-sharing function has a more significant influence on individual participants compared
to team participants.

Newcomers actively engage in knowledge-sharing processes to acquire professional expertise and emulate
existing solutions. Studies suggest that active knowledge-sharing leads to better task completion. Therefore, we
propose:

H2b. Participants with less competition experience are more significantly influenced by the
knowledge-sharing function.

H2c. Participants with shorter tenure are more significantly influenced by the knowledge-sharing function.

Team members utilize knowledge sharing to learn from others and improve their solutions through peer
feedback. Valuable feedback can elevate contest performance for teams with superior solutions. Therefore, we
propose:

H2d. Participants with a higher number of submissions are more significantly influenced by the
knowledge-sharing function.

2.2 Quasi-experiment Design

New functions or services introduced on digital platforms or virtual communities are often treated as
quasi-experimental scenarios. This study is designed as a quasi-experiment based on the introduction of the

Code knowledge sharing function on the Kaggle platform on November 7, 2019 (As shown in Figure 1).
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Figure 1. Timeline diagram of the quasi-experiment
To investigate how knowledge sharing pertains to participants' performance in bigdata competitions, we
employ a PSM-DID approach. We construct a two-way fixed effects model to analyze panel data, set as:
Stdscore;;, = B, + Bipostj, X treat;; + p,treat;; + fypost;, + AX' +u;; + vy,
+ & (@Y

3. MATERIALS, RESULTS AND MAJOR FINDINGS

To carry out the study, we crawl a unique dataset with 2477 participants of machine learning contests from
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the Kaggle platform. The findings reveal that the launch of the knowledge-sharing feature significantly
improves overall competition performance, offering preliminary support to hypothesis H1. However, there is a
time lag effect, with the performance initially affected positively, followed by a non-significant effect, and then
a significant positive effect from the fourth week onwards.

Notably, the prerequisite for utilizing the DID method is that it satisfies the parallel trends assumption, that
is, there is no significant difference between the treatment group and the control group before policy effects. We
use the event study to test the parallel trends assumption. The results of the parallel trend test show that the
coefficients of the virtual w-3 and w-2 weeks are not significant at the 5% statistical level, which indicates that
the changing trend of the treatment group and the control group before the launch of the knowledge sharing
function is consistent, the parallel trend assumption is satisfied, and the benchmarking analysis results are robust.
Further, the placebo test is used to verify the robustness of DID results.

Then, we conduct the heterogeneity analysis of team size, tenure, numbers of submissions, and competition
experience. The results show that hypothesis H2 is supported, that is, the launch of the knowledge-sharing
feature has heterogeneity in participant performance; competition experience positively moderates the impact of
knowledge sharing on the competitors' performance, not supporting Hypothesis H2b; the launch of the
knowledge-sharing function has a more significant impact on the com-petition performance of competitors with
longer tenure, not supporting hypothesis H2c; the knowledge-sharing function negatively affects the competition
performance of competitors who make more submissions, not supporting Hypothesis H2d.

4. MAIN CONTRIBUTIONS

These results provide insights for big data science competition platforms on leveraging the
knowledge-sharing feature effectively. This includes establishing a dynamic reputation mechanism to encourage
cooperation and sharing among participants with extensive experience and tenure. For newcomers and
less-experienced participants, the platform may consider implementing other features such as beginner
competitions, dataset and course training, or unlocking difficult tasks after completing beginner ones.
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