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Foreword


A key difference between online and brick-and-mortar retail is that online retailers can offer a much wider range of products because they are no longer limited to a physical store. The resulting need to help consumers find suitable products has led to the development and widespread use of recommendation systems.


Recommendation systems have a major impact on consumer search and decision-making. Much of the research to date in computer science, information systems, and related areas of business administration has focused on the development, predictive accuracy, and impact of recommendation systems on consumer decisions. Despite the extensive research interest in recommendation systems, two research gaps can be identified. First, the impact of recommendation systems on and their interaction with consumer behavioral biases has been relatively understudied. Second, research on recommendation systems is methodologically dominated by laboratory experiments or the use of secondary data, while field experiments have rarely been used.


Markus Lill's dissertation addresses both gaps by investigating the influence of recommendation systems on behavioral biases according to three core elements of recommendation systems: (i) the selection of products recommended to a consumer, (ii) the ordering of these products (e.g., ranking), and (iii) additional recommendation cues such as "best seller" or "Amazon's tip". Through several field experiments and the analysis of a large secondary data set, he shows how platforms use different choice architecture designs of recommendation systems, how they affect consumers' decisions, and how these decisions are affected by behavioral biases.


Markus Lill's dissertation is an important contribution to the theory and practice of recommendation systems. He successfully combines theories from behavioral economics with the design and implementation of field experiments in a digital platform environment. The results are highly relevant for vendors, consumers, and regulators who develop, deploy, and monitor recommendation systems.





	Munich, February 2025

	Martin Spann
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Introduction


1 Motivation and Objective


The advent and rapid development of modern technologies have transformed digital platforms, adding complex layers to consumer behavior and decision-making processes. Recommender systems (RSs) are one component of this digital transformation. RSs leverage consumer data and predictive algorithms to suggest content tailored to consumers’ preferences (Resnick and Varian 1997, Adomavicius et al. 2018, Ricci et al. 2022). The application of RSs on digital platforms has become a fundamental part of retailers from various professions, including streaming services (Gomez-Uribe and Hunt 2015, Schedl et al. 2021), social networks (Aivazoglou et al. 2020), news platforms (Schmalenbach et al. 2022), or marketplaces (Linden et al. 2003), supporting consumers to navigate through the content catalog (Häubl and Trifts 2000).


Furthermore, digital platforms also incorporate product badges as supplementary RS tools to influence consumer behavior. Product badges, such as bestsellers, serve as visual indicators that highlight products, adding another layer of persuasion by reducing quality uncertainty and signaling popularity (Hui et al. 2016, Cheng et al. 2020). These badges complement recommendations to shape consumer decisions, often simplifying decision-making by offering easily recognizable Usual cues that reduce search costs.


By utilizing RSs, retailers can often enhance their conversion rates and overall consumption (Li et al. 2022). Studies indicate that online retailers who successfully implement RSs can experience an increase in sales by influencing the consumer decision-making process (Schafer et al. 1999, Pathak et al. 2010, Lee and Hosanagar 2014). Furthermore, research suggests that RSs can decrease information overload and search complexity while enhancing the quality of consumer decisions (Maes 1995). However, RSs also shape consumer preferences, beliefs, and decision-making processes through the induction of behavioral biases (Della Vigna 2009, Teppan and Zanker 2015). Behavioral biases, a crucial concept in consumer decision-making theory, are deviations from the standard economic model (Rabin 2002), often resulting in choices that divert from rational or optimal outcomes. Therefore, as RSs evolve and become increasingly integrated into online shopping platforms (Linden et al. 2003), understanding their impact on consumer behavior becomes a crucial area of investigation.


This dissertation aims to provide a comprehensive overview of how RSs induce behavioral biases and influence consumer behavior (see Article 1). Specifically, through field experiments, we investigate three different RS dimensions that shape consumer behavior: item selection (see Article 2 and Article 3), ranking (see Article 3) and recommendation design (see Article 4). We analyze how these RS dimensions can induce behavioral biases and affect consumer behavior. Despite the growing prevalence of RSs, insights from field experiments remain sparse. Therefore, this dissertation emphasizes a field-based approach to generate empirical evidence on how RS dimensions affect consumer behavior in real-world settings.


First, we conduct a systematic literature review of behavioral biases in RSs, establishing a foundation for understanding how RSs can influence consumer behavior. The first empirical paper builds on this foundation and explores the role of assimilation effects in RSs and their impact on overall RS acceptance. The study highlights how contextual similarity between recommended products and currently viewed items can shape consumer responses.


The following empirical work expands on assimilation effects, focusing on contrast effects among recommendations. Furthermore, the article examines the impact of position bias through recommendation ranking. Finally, the dissertation examines the influence of product badges on consumer search behavior and product choices on digital platforms. By investigating how these visual cues interact within RSs, this final study offers insights into how additional elements of platform design shape consumer behavior, rounding out the exploration of RSs’ influence on consumer behavior.


2 Contribution of the Dissertation


This dissertation contributes to RS research in various ways. The following section provides an overview of each article’s contribution.


Article 1 enriches the literature on RSs by providing a comprehensive overview of behavioral biases in RSs. By analyzing articles from various journals and conferences, this work categorizes behavioral biases induced by RSs along the three RS dimensions: item quantity and selection, item ranking, and explanation and reviews. Utilizing DellaVigna’s (2009) framework, the article identifies how RSs can influence user preferences, beliefs and decision-making. It contributes to the field of RSs by providing a structured analysis of these biases and showing how they affect consumer behavior. Furthermore, the article sheds light on the different methodologies applied in RS research and reveals the limited empirical research, especially through field experiments.


Article 2 advances RS research by highlighting the significance of assimilation effects (Bless and Schwarz 2010) in shaping consumer behavior, particularly the role of contextual similarity between recommended and currently viewed products in retail e-commerce. Through empirical findings from a field experiment, the study adds to the understanding of how content-based RSs (Ricci et al. 2022) affect consumer behavior and increase click-through rates (CTRs), emphasizing the critical role of contextual alignment in RSs. This contribution challenges the dominant emphasis on diversity and serendipity in RS design (Kaminskas and Bridge 2016, Kotkov et al. 2016), suggesting that prioritizing similarity over diversity can be more effective in enhancing user engagement.


Article 3 deepens the understanding of position bias (Collins et al. 2018) and contrast effects (Bless and Schwarz 2010) in RSs, providing valuable insights into user behavior. Through a field experiment, the study challenges the conventional assumption that the top position is always the most effective (Collins et al. 2018, Ursu 2018), revealing that items in the second and third positions can generate higher CTRs. The research contributes to and validates the concept of local contrast (Häubl et al. 2010, Guo et al. 2023), which had previously only been confirmed in laboratory experiments. The study demonstrates that user decisions are influenced by comparisons with previously viewed items, thereby extending the application of contrast theory to RS contexts. Furthermore, the study contributes to RS design strategies by demonstrating how non-relevant but visually distinct recommendations can enhance the appeal of focal items (Rafai et al. 2022), offering practical insights into increasing the effectiveness of recommendations.


Article 4 enriches RS literature by exploring how product badges, such as Best Seller, act as cognitive shortcuts that influence consumer decision-making on digital platforms (Cheng et al. 2020). Existing studies primarily utilize experimental laboratory settings or secondary data analysis (Goodman et al. 2013, Hui et al. 2016, Cheng et al. 2020, Ghiassaleh et al. 2020). Article 4 provides robust external validity on how badges influence consumer search and choice behavior by conducting three field experiments. The research demonstrates how platform-endorsed badges guide consumer preferences in multi-badge environments. Popularity badges, such as Best Seller, gain prominence when other cues are absent. The article offers practical insights for platform managers on leveraging badges to optimize consumer engagement. It informs regulators on the implications of badge usage for fairness and transparency in digital marketplaces. Additionally, the article advances methodological approaches by introducing a software architecture for analyzing and conducting field experiments on digital platforms that future researchers can utilize.


Overall, this dissertation contributes to the RS literature by enhancing the external validity of findings through field experiments, which are relatively rare in RS research. By integrating established concepts like assimilation and contrast theory, which have been sparsely applied in RS contexts, the dissertation provides new insights into how contextual similarity and contrast shape consumer behavior. Moreover, it challenges traditional RS design priorities, such as the emphasis on diversity, by highlighting the effectiveness of similarity-based recommendations in specific retail environments. This work also offers valuable methodological advancements by developing tools for conducting field experiments, thus expanding the empirical foundations of RS research.


3 Dissertation Structure and Article Abstracts


This cumulative dissertation comprises four articles, integrated within a comprehensive introduction and conclusion, as depicted in Figure 1. The first article builds the foundation of the dissertation by providing a comprehensive literature overview of behavioral biases in RSs. Following this, three empirical articles provide insights from field experiments into the influence of RSs on consumer behavior.




	
Figure 1. Dissertation Structure
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Each article’s key findings, objectives, data, and methods are briefly outlined and presented in Table 1. Short summaries of the articles are provided at the end of this section.


Article 1 builds the theoretical foundation of the dissertation, aiming to provide an overview of identified behavioral biases within RSs. Through a systematic literature review of 43 articles from 31 journals and conference proceedings, the study summarizes insights and classifies them based on their impact on consumer preferences, beliefs, and decision-making. Along the three RS dimensions of item quantity and selection, item ranking, and explanations and reviews, this literature review analyzes how behavioral biases can be induced through RSs.


Article 2, the first of three empirical articles, examines the role of contextual similarity in RSs within retail e-commerce, focusing on how the alignment between recommended products and the context of the currently viewed item influences consumer behavior. Utilizing data from a midsize European retail company, a field experiment was conducted to investigate the role of assimilation effects between a focal item and its recommendations generated by an item-based collaborative filtering (IBCF) algorithm. The findings highlight that contextual similarities significantly enhance consumer click behavior, emphasizing the importance of these factors in optimizing RS performance.


Article 3 explores the impact of position and contrast effects on user decision-making within RSs, analyzing on how these factors can induce behavioral biases that influence consumer choices. Building upon the insights on assimilation effects from Article 2, the third article narrows the focus to contrast effects, specifically examining a single item from a list of recommendations. Through a field experiment, the study investigates how a specific recommendation’s positioning and its contrasts with other IBCF recommendations affect user CTRs. The findings reveal that the strategic positioning of a highlighted focal item and its contrast with other recommendations significantly enhance its acceptance rate. Moreover, contrast that is induced by non-relevant recommendations further increases click probability. This study provides valuable insights for optimizing RS design, emphasizing the importance of strategic placement and diverse options to better align with user preferences and behaviors.


Finally, Article 4 adds insights into how digital platforms can influence consumer choice using product badges in RSs. The study complements the other two empirical articles by analyzing how badges serve as additional visual cues in RSs, guiding consumer behavior and decision-making. While previous research has focused on search rankings and recommendations, this study systematically examines the impact of product badges on consumer search behavior and product choices. By analyzing Amazon data and conducting three field experiments using a custom web browser extension to mask product badges, the study reveals significant differences in how various badges, such as “Amazon’s Choice” and “Best Seller,” affect consumer actions. The findings show that masking the Amazon’s Choice badge decreases click and add-to-cart rates while masking the Best Seller badge increases these actions. This research deepens the understanding of the role that badges play in shaping consumer behavior on digital platforms, offering valuable implications for consumers, regulators, and sellers.


Despite their varying research objectives, data, and methodologies, the articles collectively focus on investigating the influence of RSs on consumer behavior. Moreover, they emphasize the significance of behavioral biases within RSs in shaping user decisions. The first two empirical articles explore two RS dimensions identified in Article 1, focusing on the selection of RS recommendations (Article 2 and Article 3) and the ranking of recommendations (Article 3). The last empirical article (Article 4) addresses another underexplored area in RS research by examining the impact of product badges on consumer behavior. Together, these studies provide a comprehensive understanding of how different dimensions within RS environments can induce behavioral biases and impact consumer behavior, offering valuable insights for enhancing the design and effectiveness of RS strategies across digital platforms.


Table 1. Overview of Research Objectives. Data and Methods







	Article

	Article 1 Behavioral Biases in Recommender Systems - A Systematic Literature Review

	Article 2 Influence of Assimilation Effects on Recommender Systems

	Article 3 Position and Contrast Effects in Recommender Systems

	Article 4 Product Badges and Consumer Choice on Digital Platforms





	Research objective

	Provide a systematic review of behavioral biases in recommender systems and derive avenues for future research

	Analyze the impact of contextual similarity between a currently inspected item and recommended items on user click behavior

	Investigate how position and contrast effects in recommender systems influence user click-through rates

	Analyze how different product badges influence consumer search behavior and product choice on digital platforms





	Data

	Scientific publications in journals and conference proceedings collected from three databases (N = 43 articles published in 31 different outlets)

	Experimental data from a field experiment on an apparel e-commerce website (N = 13,041 observations from 4,451 users)

	Experimental data from a field experiment on an apparel e-commerce website (N = 26,973 observations from 8,751 users)

	Web scraped data (N = 231,547) and experimental data from three field experiments on a digital marketplace platform (overall N = 14,094 observations from 833 Users)





	Method

	Systematic literature review

	Field experiment, logit regression with user random effects

	Field experiment, logit regression with user random and fixed effects

	Field experiment, logit regression with clustered standard errors















Article 1. Behavioral Biases in Recommender Systems – A Systematic Literature Review


Behavioral biases are pivotal in recommender systems (RSs) in shaping user interactions and outcomes. Understanding these biases is essential for improving the effectiveness and fairness of RSs. This systematic literature review comprehensively analyzes and categorizes biases within three fundamental dimensions: consumer preferences, beliefs, and decision-making. By analyzing various scholarly articles, this study identifies the prevalence and impact of behavioral biases in the context of RSs. It provides an up-to-date overview and categorization of current research articles analyzing behavioral biases in RSs. Among the dimensions of product quantity and selection, ranking and explanation and reviews of RSs, we explore how the identified biases influence user preferences, distort belief formation, and affect decision-making processes. Furthermore, we outline a research agenda, highlighting potential avenues for future research. This work provides an overview for researchers and practitioners to understand the nuanced interplay between human cognition and technological systems, contributing to understanding how RSs influence consumer behavior.


Article 2. Influence of Assimilation Effects on Recommender Systems


Recommender systems (RSs) are a common approach in retail e-commerce to support consumers in finding relevant products. Not surprisingly, user acceptance of personalized product recommendations tends to be higher, leading to higher click rates. Since contextual information also influences user search behavior, we analyze the importance of similarity between recommendations and the underlying context a currently inspected product provides. Using data from a midsize European retail company, we conduct a field experiment and investigate the role of similarities between focal product information and recommendations from a collaborative filtering algorithm. We find that contextual similarity, primarily visual similarity contributes much explanation to consumer click behavior, underlining the importance of contextual and content information in the RS’s environment.


Article 3. Position and Contrast Effects in Recommender Systems


This study examines how position and contrast effects influence user decision-making within recommender systems (RSs). Since these effects can induce behavioral biases that impact consumer choices, understanding their influence on RS effectiveness is crucial. Utilizing a field experiment, we analyze how recommendation placement and contrasts affect user acceptance rates. Our findings reveal that both the position of a focal item and its distinction from contrasting products significantly enhance click-through rates (CTRs). Greater visual differences between the focal item and other recommendations, as well as contrast with previously encountered items, increase CTRs, indicating that users are more likely to engage with recommendations that stand out. Our results challenge the assumption that the highest position in a recommendation list is always the most beneficial, showing that lower positions can lead to higher CTRs. This study provides valuable insights for optimizing RS design, emphasizing the importance of strategic placement and diversity to improve decision outcomes.


Article 4. Product Badges and Consumer Choice on Digital Platforms


Digital platforms can strategically influence consumer behavior by shaping the search environment. While previous research has focused primarily on search rankings and recommendations, the effect of product badges has not been systematically studied. This paper investigates how platform-controlled product badges affect consumers’ search behavior and product choices on a digital platform. We analyze Amazon data and conduct a series of field experiments using a custom web browser extension developed to experimentally mask badges during the shopping experience. We find considerable heterogeneity in the prevalence, placement, and co-occurrence of different badge types on Amazon. Our experimental studies show that in a multi-badge environment and controlling for product and search characteristics, masking all badges reduces the likelihood of click and add-to-cart for products that received the platform endorsement badge (Amazon’s Choice), while increasing these likelihoods for products that received the popularity badge (Best Seller). In single-badge environments, the Best Seller badge significantly increases the likelihood of click and add-to-cart, while the Amazon’s Choice badge has no significant effect when controlling for product and search characteristics. This research adds to our understanding of how platform-controlled badges affect consumer behavior and provides insights for consumers, regulators, and sellers in digital marketplaces.
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Article 1:


Behavioral Biases in Recommender Systems - A Systematic Literature Review1


Markus Lill


Behavioral biases are pivotal in recommender systems (RSs) in shaping user interactions and outcomes. Understanding these biases is essential for improving the effectiveness and fairness of RSs. This systematic literature review comprehensively analyzes and categorizes biases within three fundamental dimensions: consumer preferences, beliefs, and decision-making. By analyzing various scholarly articles, this study identifies the prevalence and impact of behavioral biases in the context of RSs. It provides an up-to-date overview and categorization of current research articles analyzing behavioral biases in RSs. Among the dimensions of product quantity and selection, ranking and explanation and reviews of RSs, we explore how the identified biases influence user preferences, distort belief formation, and affect decision-making processes. Furthermore, we outline a research agenda, highlighting potential avenues for future research. This work provides an overview for researchers and practitioners to understand the nuanced interplay between human cognition and technological systems, contributing to understanding how RSs influence consumer behavior.
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