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Chapter 1
Introduction

With the seemingly infinite amount of information available in online environ-
ments, a growing number of users seeks an effective way to find information
online. Accordingly, recommender systems that provide personalized support to
online users in their information search and decision-making are increasingly seen
as necessary and critical components of the online user’s web experience
(Ochi et al. 2010; Zanker and Ninaus 2010). Recommender systems are available
across various domains, including online dating, travel, books, movies, electronics,
etc. Yet, although these systems are expected to support online users in complex
decision-making processes, they are often not used efficiently due to a lack of
confidence in the recommendations they provide (Moulin et al. 2002). Recent
survey findings (ChoiceStream 2009) indicated that more than one-half (59 %) of
Internet users were not happy with the product recommendations they received at
e-commerce sites. These findings suggest that it is important for recommender
system research to examine factors that influence the likelihood of recommenda-
tions to be accepted and integrated into decision-making processes. Most recom-
mender system research has focused on improving the matching algorithms while
a considerably smaller stream of research has explored factors that influence
qualities of the system-user interaction (Mahmood et al. 2008). Interactions with
recommender systems are in essence conversations that should be examined from
a communication point of view (Lucente 2000). The traditional persuasion liter-
ature suggests that people are more likely to accept recommendations when the
sources display persuasive cues during the interaction process. Recommender
systems are sources with the need to persuade their users. Indeed, it has been
argued that creating a persuasive recommender system is important in increasing
the likelihood of recommendation acceptance (Fogg 2003; Dijkstra et al. 1998;
Jiang et al. 2000; Zanker et al. 2006; Gretzel and Fesenmaier 2007; Nguyen et al.
2007; Yoo and Gretzel 2008). The question of how to actually translate persua-
siveness into system characteristics in the context of recommender systems,
however, still underexplored.

Existing research conducted from a communication perspective suggests that
technologies can be more persuasive when leveraging social aspects that elicit
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social responses from their human users (Fogg 2003; Nass and Moon 2000). This
notion emphasizes the role of recommender systems as quasi-social actors who
interact with users socially. If seen as a social communication process, it becomes
clear that the characteristics of recommender systems displayed to users in the
interaction process influence the perceptions of their users. Various factors have
been investigated in the traditional persuasion literature based on human–human
communication. Recent studies in the context of human–computer interaction
found that these characteristics are also important when humans interact with
technologies (Fogg 2003; Fogg et al. 2002; Nass and Moon 2000; Reeves and Nass
1996). With regards to recommender systems, some studies have empirically
investigated the persuasive role of recommender systems (e.g. Cosley et al. 2003;
Gretzel and Fesenmaier 2007; McNee et al. 2003; Nguyen et al. 2007; Pu and
Chen 2007; Qiu 2006; Yoo 2010; Zanker et al. 2006). While these studies iden-
tified a number of important factors that help to develop more persuasive rec-
ommender systems, still many other factors have not been examined. Further,
relevant findings are scattered across the academic literatures in computer science,
marketing, management, communication and so on. Thus, the existing recom-
mender system literature does not provide a comprehensive framework for
understanding recommender systems as persuasive advice givers.

This book therefore seeks to integrate existing insights into a conceptual
framework for persuasive recommender systems. For this purpose, Chap. 2 first
provides the theoretical background for understanding recommender systems as
persuasive social actors. The factors identified in traditional persuasion literature
are briefly reviewed in Chaps. 3–5. In addition to providing overviews, the
chapters discuss how these factors have been studied in technology contexts and,
in particular, in the recommender systems realm. Chapter 6 offers a summary and
further discussion. Finally, implications for recommender system design are pre-
sented in Chap. 7 and Chap. 8 suggests directions for future research based on
identified research gaps. Overall, by exploring existing findings and identifying
important knowledge gaps, this book seeks to provide insights for recommender
system researchers as far as future research needs are concerned. It also aims at
providing practical implications for recommender system designers who seek to
enhance the persuasive power of the recommender systems they build.

2 1 Introduction

http://dx.doi.org/10.1007/978-1-4614-4702-3_2
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Chapter 2
Theoretical Background

2.1 Relevant Communication Theories

The conceptual framework and the underlying principles for persuasive recom-
mender systems are developed based on theoretical background emerging from
two theoretical streams in communication research: the Communication-
Persuasion Paradigm and Media Equation Theory.

2.1.1 Communication-Persuasion Paradigm

A recommendation is persuasive when it results in attitude or behavior change.
The ultimate measure of success for a recommender system is of course actual
choice of the recommended alternative. The extent to which a recommendation
influences its receiver depends on (1) its form and content; (2) its source; (3) its
receiver and his/her characteristics and (4) contextual factors (O’Keefe 2002).
These factors are fundamental components of the communication-persuasion
paradigm and are interrelated with each other in persuasion processes (Michener
et al. 2004). Figure 2.1 displays this paradigm and shows how these elements are
interrelated.

As illustrated in this figure, the persuasive outcomes are influenced by multiple
factors within each component. First, the characteristics of the source can influence
how the message is perceived by the message receiver. Second, the variables
related to the message itself can significantly influence its persuasiveness by
determining the way it is processed. Third, the experience or characteristics of the
message receiver play a role when he/she decides whether to accept the message or
not. Finally, a number of contextual factors can affect the persuasive outcomes
throughout the process.

Not surprisingly, a great number of studies have identified these factors and
systematically tested their influence on persuasive outcomes (O’Keefe 2002).

K.-H. Yoo et al., Persuasive Recommender Systems, SpringerBriefs in Electrical and
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For example, numerous empirical investigations have found that a communicator’s
message is more persuasive when the communicator is perceived as credible and
likeable by the message receiver (Andersen and Clevenger 1963; Atkin and Block
1983; Baker and Churchill 1977; Friedman and Friedman 1979; Hovland and
Weiss 1951; Kelman and Hovland 1953; Patzer 1983). Many studies also found
that more specific recommendations are more persuasive than general recom-
mendations (Evans et al. 1970; Frantz 1994; Leventhal et al. 1966; O’Keefe 1997).
Message receivers’ involvement with the issue (Johnson and Eagly 1989; Petty
and Cacioppo 1990) and their intelligence (Rhodes and Wood 1992) are also found
to be influential in persuasion processes. The factors investigated in past studies
are discussed in greater detail in the following chapters.

These persuasive factors identified in traditional communication research have
recently been tested in technology-mediated communication contexts and have
been found to be equally important when people communicate using technologies.
Flanagin and Metzger (2003) noted that it is possible to translate several
components of source credibility to the online environment. For example, they
suggested that expertise may be communicated through the accuracy and com-
prehensiveness of a Web site’s information, its professionalism and its sponsor’s
credentials while trustworthiness is associated with a Web site’s integrity as
demonstrated through its policy statements, use of advertising as well as firm or
author reputation. Fogg (2003) also found that source credibility matters when
humans interact with computers. In addition, authority cues have been found to
enhance online users’ credibility judgments of a computing technology (Fogg
2003) and of online reviewers (Yoo et al. 2007). Online users have also been
found to be more easily persuaded by technology that is similar to them in some
way (Moon 2002; Fogg 2003). Some studies have found that a physically attractive
virtual character was more favorably evaluated by users (Fogg 2003) and served as
a more effective sales agent (Holzwarth et al. 2006). The findings of these
empirical studies indicate that the persuasive cues investigated in human–human
communication could be effectively incorporated in technology contexts to make
interactions more persuasive.

Context
medium, timing and repetition of message, audience reactions

Source
expertise
trustworthi-
ness

Message
discrepancy
fear appeal
1-sided or 2-sided

Target
intelligence
involvement
forewarned

Effect
change attitude
reject message
counterargue
suspend judgment
derogate source

Fig. 2.1 The communication-persuasion paradigm (Michener et al. 2004; O’Keefe 2002)
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Fogg (2003) suggested that understanding the persuasive social role of
technology is essential especially when computers take the role of instructing or
advising computer users. Since the role of recommender systems involves giving
advice in online environments, traditional studies of persuasive factors could
provide an important framework to examine the interaction between users and
systems as well as users’ evaluations of systems.

2.1.2 Media Equation Theory

It seems obvious that a recommender system is a tool or medium, not an actor in
social life. However, media equation theory suggests that individuals’ interactions
with computers, television, and new media are fundamentally social and natural,
just like people’s interactions with other people in real life (Reeves and Nass
1996). According to Reeves and Nass (1996), people unconsciously and auto-
matically apply social rules when they interact with media. This theory thus argues
that technologies should be understood as social actors, not just as tools or media.

Several empirical studies have supported this notion of computers as social
actors. For example, a number of studies (Nass et al. 2000; Nass et al. 1997) has
found that people apply gender and ethnicity stereotypes to computers. Nass and
his colleagues (1997) found that people evaluated a computer as significantly more
competent when it provided tutoring with a male voice rather than a female voice.
They also found that the female-voiced computer was rated as a better teacher than
a male-voiced computer when the computer discussed love and relationships
which is a stereotypically female topic. But, the computer users rated it as a worse
teacher when it talked about computers, which is a stereotypically male topic.
Other studies (Nass et al. 2000; Qiu 2006) have found that computer users
perceived same-ethnicity embodied computer agents as more attractive, trust-
worthy, persuasive, and intelligent than different-ethnicity agents. This indicates
that similarity rules important in offline contexts also apply when humans interact
with computers.

The findings of Fogg and Nass (1997) also revealed that people exhibit social
behaviors such as politeness and reciprocity toward computers. In their experi-
ment, study participants worked with computers to learn about some facts and then
were asked to evaluate the computer they had used. Half of the participants were
asked to evaluate the computer’s performance using the same computer they had
worked with while the other half answered identical questions on a different
computer located on the other side of the room. The results showed that partici-
pants who answered on the same computer gave significantly more positive
responses. This suggests that they showed politeness and reciprocity toward the
computers they knew and worked with. In addition, Nass and Moon (2000) found
that impacts of authority cues, i.e., information is accepted uncritically when it is
given by an authority figure, also occurs when people interact with technologies.
They manipulated the labeling of machines to see if the labeling cues influenced

2.1 Relevant Communication Theories 5



individuals’ perceptions of the content the machine presented and found that the
content presented by a ‘‘specialist’’ machine was evaluated significantly higher in
quality than content presented by a machine labeled as a ‘‘generalist’’.

According to Fogg et al. (2002), computers function in three basic ways: as
tools, as media, and as social actors. While previous recommender system studies
largely focused on systems as tools, recent studies (Qiu 2006; Wang and Benbasat
2005; Gretzel and Fesenmaier 2007; Yoo 2010) have argued that users often
socially interact with recommender systems. Thus, the social aspects of recom-
mender systems need to be better understood. Media equation theory provides a
good theoretical framework for such research.

2.2 Recommender Systems as Persuasive Social Actors

As discussed above, a growing number of studies emphasize the social aspects of
technologies (Fogg 2003; Nass and Moon 2000; Reeves and Nass 1996) and the
social role of recommender systems has also been suggested and investigated.
Zanker and his colleagues (2006) argued that interactions with recommender
systems should not only be seen from a technical perspective but should also be
examined from a social and emotional perspective. Wang and Benbasat (2005)
found that users perceived human characteristics such as benevolence and integrity
from recommender systems and treated systems as social actors. The findings by
Aksoy et al. (2006) suggest that the similarity rule is also applied when humans
interact with recommender systems. They found that a user is more likely to use a
recommender agent when it generates recommendations in a way similar to the
user’s decision-making process. Morkes et al. (1999) demonstrated that computer
agents that use humor are rated as more likable, competent, and cooperative. In
addition, trust in recommender systems has also been found to be important to
support system users’ decision-making (Bauernfeind and Zins 2006) as well as
intentions to adopt the recommender systems (Wang and Benbasat 2005, 2008). In
addition, Gretzel (2004) revealed that the interaction process between users and
recommender systems significantly influences users’ perceptions of the system and
the recommendations provided by such systems. More recently, Yoo (2010)
investigated how embedded virtual agents on system interfaces influence users
when they evaluate systems. The study found that users socially interact with the
systems and the social cues portrayed by the embedded virtual agents influence
system users’ evaluations of the agents as well as the overall system quality.

These studies all support the notion of recommender systems as social actors
and suggest a need for examining the social aspects of recommender systems. This
implies that recommender systems can be understood as communication sources to
which theories developed for human–human communication apply. Applying such
theories opens up a new avenue for understanding the role of recommender
systems and their interactions with users.

6 2 Theoretical Background



2.3 Conceptual Framework

Applying communication theories to recommender systems, the system itself can
be seen as a source, its recommendations as messages and its users as receivers of
these messages. These process components exist within a certain communication
context that influences the way cues are communicated and perceived. The
interaction results in communication effects that ultimately encourage or
discourage reuse of the system (Fig. 2.2).

In the following three chapters, the specific persuasive factors (source char-
acteristics, message variation and receiver/context factors) found in human and
human communications are reviewed and the chapters discuss how the factors
have been adopted and examined in technology contexts, particularly in recom-
mender systems. While there are numerous persuasive factors that have been
identified in traditional persuasion literature, the review presented in this book is
focused on the characteristics relevant to the recommender system context.

CONTEXT FACTORS: Product type, RS provider reputation

SOURCE

Recommender System

MESSAGE

Recommendation

RECEIVER

Users

EFFECT
Recommendation Acceptance or Rejection, Deferred judgment, 

Counter-argumentation, Dismissal, Reuse

Fig. 2.2 Conceptual framework for persuasive recommender systems
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Chapter 3
Source Factors

This chapter reviews the source factors in human–human communication and
discusses how the source characteristics have been applied and examined in
technology as well as recommender system contexts.

3.1 Source Factors in Human–Human Communication

Hoveland and his colleagues (1953) argued that one of the main classes of stimuli
that determine the success of persuasive attempts can be summarized as the
observable characteristics of the perceived message source. Naturally, consider-
able research attention has been focused on investigating the various communi-
cator characteristics that influence the outcomes of the communicator’s persuasive
efforts in human–human interactions. An overview of the most relevant source
factors mentioned in the literature is provided in Fig. 3.1.

3.1.1 Credibility

A good number of past studies have confirmed that a more credible source is
preferred and also more persuasive (Anderson and Clevenger 1963; Gilly et al.
1998; Harmon and Coney 1982; Lascu et al. 1995; McGuire 1968; Sénécal and
Nantel 2003, 2004). Credibility is generally described as comprising multiple
dimensions (Buller and Burgoon 1996; Gatignon and Robertson 1991; Petty and
Cacioppo 1981; Self 1996) but most researchers agree that it consists of two key
elements: expertise and trustworthiness (Fogg 2003; Fogg et al. 2002; O’Keefe
2002; Rhoads and Cialdini 2002). The dimension of expertise captures the
perceived knowledge and skill of the source (Mayer et al. 1995; O’Keefe 2002)
while trustworthiness of a source refers to aspects such as character or personal
integrity (O’Keefe 2002). Whether a source is perceived as having expertise and
being trustworthy depends to a great extent on its characteristics.

K.-H. Yoo et al., Persuasive Recommender Systems, SpringerBriefs in Electrical and
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3.1.2 Likeability

People mindlessly tend to agree with those who are seen as likable (Burgoon et al.
2002). Liking refers to the affective bond that an individual may feel toward
another person (Smith et al. 2005). Research generally supports the assumption
that liked communicators are more effective influence agents than are disliked
communicators (Eagly and Chaiken 1975; Giffen and Ehrlich 1963; Sampson and
Insko 1964) and likability has been labeled a persuasion tactic and a scheme of
self-presentation (Cialdini 1994). O’Keefe (2002) stressed enhanced liking for the
source is commonly accompanied by enhanced judgments of the communicator’s
trustworthiness. Further, a number of studies found that similarity increases
likeability (Byrne 1971; Carli et al. 1991; Hogg et al. 1993).

There is also some evidence indicating that the receiver’s liking of the
communicator can influence judgments of the communicator’s trustworthiness,
although not judgments of the communicator’s expertise (O’Keefe 2002; Levine
2003). Similarity cues as well as humor have also been found to increase liking of
the source.

3.1.3 Multiple Sources

Social impact theory (Jackson 1987; Latané 1981) explains that impact of a
persuasive attempt depends on strength, immediacy and number of influencing
sources. The theory predicts that the message will be more persuasive when it
comes from multiple sources than from a single source. This prediction was
supported by several studies that found that a message presented by several

SOURCE FACTORS

Credibility Likeability

Similarity

Authority Speech style

Humor

Attractiveness

Friendliness

Caring

Familiarity

Source Cues

Multiple 
Sources

Fig. 3.1 Overview of relevant source factors
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different sources was more persuasive than the same message presented by a single
source (Harkins and Patty 1981, 1987; Wolf and Bugaj 1990).

3.1.4 Source Cues

3.1.4.1 Similarity

It is unquestionably the case that perceived similarities or dissimilarities between
source and audience can influence the audience’s judgment (O’Keefe 2002). In
general, homophily theory (Lazarsfeld and Merton 1954) states that humans like
similar others. However, the relation between similarity and the dimensions of
credibility appears to be complex.

Past empirical studies show contradicting results with respect to similarity and
source expertise judgments. For example, Mills and Kimble (1973) found that
similar others are seen as having greater expertise than dissimilar others. However,
Delia (1975) observed that similarity between the source and the message receiver
makes the receiver see the source less as an expert. In contrast, some studies found
that similarity does not make any difference in source expertise judgments (e.g.,
Swartz 1984; Atkinson et al. 1985).

The perceived similarity of the message source also has varying effects on
perceived trustworthiness of the communicator. O’Keefe (2002) suggested that
perceived attitudinal similarities can influence the receivers’ liking for the source,
and enhanced liking for the source is commonly accompanied by enhanced
judgments of the communicator’s trustworthiness. However, Atkinson et al. (1985)
found that ethnic similarity and dissimilarity did not influence the perceived
trustworthiness of the source, while Delia (1975) observed that similarity some-
times diminished trustworthiness perceptions.

Reflecting on the complex nature of the relationship between similarity and
judgments of the communicator’s credibility, O’Keefe (2002) noted that the effects
of perceived similarities on judgments of communicator credibility depend on
whether, and how, the receiver perceives these as relevant to the issue at hand.
Thus, different types of similarity likely have different effects in different
communication contexts.

3.1.4.2 Symbols of Authority

Evidence presented in the persuasion literature indicates that we often embrace the
mental shortcut of assuming that people who simply display symbols of authority
such as titles, tailors and tone should be listened to (Rhoads and Cialdini 2002;
Bickman 1974; Hofling et al. 1966; Giles and Coupland 1991; Pittam 1994). Hofling
et al. (1966) found that something simple as the title ‘‘Dr.’’ made subjects perceive a
source as credible and was surprisingly effective as a compliance-gaining device.

3.1 Source Factors in Human–Human Communication 11



Similarly, a number of studies reported that cues like the communicator’s education,
occupation, training, and amount of experience influence a message receiver’s
perceptions of source credibility. For example, Hewgill and Miller (1965) manipu-
lated the occupations of the communicator (Professor vs. High school sophomore)
for the same message and found that those subjects who were informed that the
message had been written by a professor evaluated both the source and the message
as significantly more credible.

Uniforms and well-tailored business suits are another recognized symbol of
authority that can influence credibility judgment and bring on mindless compliance
(Rhoads and Cialdini 2002; Cialdini 1994). The findings of Bickman (1974)
indicate that a person wearing a security guard’s uniform who asks strangers to do
things could produce significantly more compliance than a person wearing street
clothes. Sebastian and Bristow (2008) revealed that formally dressed individuals
achieved greater credibility ratings than individuals who dressed informally.

3.1.4.3 Styles of Speech

Several studies exist which suggest that the style of speech can influence speaker
credibility judgments. For instance, several studies have demonstrated that
communicators can enhance their trustworthiness when they provide both sides of
the argument—the pros and the cons—rather than arguing only in their own favor
(Eagly Wood and Chaiken 1978; Smith and Hunt 1978). Cooper Bennett and Sukel
(1996) suggest that people evaluate the speaker’s expertise higher when he/she
speaks in complex, difficult-to-understand terms. This indicates that experts may
be most persuasive when nonexperts cannot understand the details of what they are
saying (Rhoads and Cialdini 2002). Several investigators have found that with
increasing numbers of nonfluencies in a speech, speakers are rated significantly
lower on expertise judgments (Burgoon et al. 1990; Engstrom 1994; McCroskey
and Mehrley 1969; Schliesser 1968) and the speaking rate can also influence
credibility judgments, although the evidence for this effect is not as clear as for
others (Addington 1971; Gundersen and Hopper 1976; MacLachlan 1982;
Lautman and Dean 1983). Also, citing sources of evidence appears to enhance
perceptions of the communicator’s expertise and trustworthiness (e.g., Fleshler
Ilardo and Demoretcky 1974; McCroskey 1970; O’Keefe 1998).

3.1.4.4 Humor

Previous studies found effects of humor when message receivers evaluate the
communicator’s credibility. However, the specific effects varied across different
studies. A number of studies found positive effects of humor on communicator
trustworthiness judgments but rarely on judgments of expertise (Chang and Gruner
1981; Gruner and Lampton 1972; Tamborini and Zillmann 1981). When positive
effects of humor were found, the effects tended to enhance the audience’s liking of
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the communicator and this liking helped increase perceptions of trustworthiness. In
contrast, some researchers found that the use of humor can decrease the audience’s
liking for the communicator, the perceived trustworthiness, and even the perceived
expertise of the source when the use of humor is perceived as excessive or inap-
propriate for the context (Bryant et al. 1981; Munn and Gruner 1981; Taylor 1974).

3.1.4.5 Physical Attractiveness

A number of studies have found that physically attractive communicators are more
persuasive (Horai et al. 1974; Snyder and Rothbart 1971; Eagly et al. 1991). Eagly
et al. (1991) explained that there appears to be a positive reaction to good physical
appearance that generalizes to favorable trait perceptions such as a talent, kind-
ness, honesty and intelligence. The effects of physical attractiveness are seen as
influencing indirectly, especially by means of influence on the receiver’s liking for
the communicator (O’Keefe 2002).

3.1.4.6 Caring

Caring as a theoretical construct encompasses motives and intentions. Benevolence,
which refers to concern about the message receiver’s best interest, has been pro-
posed as an underlying dimension of trust (Bart et al. 2005). Delgado-Ballester
(2004) also conceptualizes good intentions as an important factor that determines
trustworthiness. Perloff (2003) reports that communicators who have the recipient’s
interests at their heart communicate goodwill, which is a core aspect of credibility.

3.1.4.7 Familiarity

As a rule, individuals are more likely to comply with requests of someone they
know in contrast to those made by strangers (Cialdini 1993). Cialdini (1993)
reports that for this effect to work the known person does not even have to be
present, sometimes dropping a name can be enough. Also, we are more prone to
like people we know personally (Levine 2003; Cialdini 1994). In addition, it is a
fact of social interaction that people are more favorably inclined toward the needs
of those they know (Shavitt and Brock 1994).

3.1.4.8 Friendliness

Praise and other forms of positive estimation stimulate liking (Byrne and Rhamey
1965). Communicators who are nice can change attitudes because they make the
recipient feel good, and the positive feeling becomes transferred to the message
(Rhoads and Cialdini 2002). For instance, research indicates that drawing a happy,
smiling face on the back of checks before giving them to customers increases tip
size (Perloff 2003).
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3.2 Applying Source Factors to Technology

3.2.1 Source Factors in Technology Contexts

Many recent studies have investigated how certain characteristics of technologies
influence their users’ perceptions and behaviors. Similarity between a computer
and its users was found to be important when computer users evaluated the
computer and its contents (Nass and Moon 2000; Fogg 2003). For example, Nass
and Moon (2000) report that computers that convey similar personality types are
more persuasive. In their study, dominant participants were more attracted to,
assigned greater intelligence to, and conformed more with a dominant computer
compared to a submissive computer. Similarly, submissive participants signifi-
cantly more positive reactions to the submissive computer as opposed to the
dominant computer, despite the essentially identical content displayed by both
types of computers. Nass et al. (2000) also revealed effects of demographic sim-
ilarity. Their study found that computer users perceived computer agents as more
attractive, trustworthy, persuasive and intelligent when same-ethnicity agents were
presented.

Presenting authority symbols has also been identified as an influential factor
when people interact with technology. Nass and Moon (2000) found that a tele-
vision set labeled as a specialist was perceived as providing better content than a
television set labeled as a generalist. Fogg (2003) also posited that computing
technology that assumes roles of authority is more persuasive. He argued that
websites displaying awards or third-party endorsements such as seals of approval
will be perceived as more credible.

A number of studies (Nass et al. 1997; Nass et al. 2000) argue that the demo-
graphic characteristics of computer agents influence users’ perceptions. As discussed
earlier, Nass Moon and Green (1997) illustrated that people apply gender and
ethnicity stereotypes to computers. Their study found that people evaluated the tutor
computer as significantly more competent and likeable when it was equipped with a
male voice than a female voice. They also found that the female-voiced computer
was perceived as a better teacher of love and relationships and a worse teacher of
computing than a male-voiced computer, even though they performed identically.

In addition, the use of language such as flattery (Fogg and Nass 1997), apology
(Tzeng 2004) and politeness (Mayer et al. 2006) has been identified as a factor
which makes a difference in computer users’ perceptions and behaviors. Further,
the physical attractiveness of computer agents was found to matter. The findings
by Nass et al. (2000) indicate that computer users prefer to look at and interact
with computer agents that are more attractive.

Finally, humor has also been tested in the human–computer interaction context.
Morkes et al. (1999) found that computers which display humor are rated as more
likeable. Further, Kang and Gretzel (2012) demonstrated multiple source effects in
the context of podcast audio tours in a national park.

14 3 Source Factors



3.2.2 Source Factors in Recommender Systems

A number of previous studies have investigated how specific characteristics of
recommender systems influence users’ evaluations of the system as well as its
recommendations. Existing recommender system studies have examined some
source factors identified as influential in traditional interpersonal relations and also
identified important source factors that are prominent in recommender system
contexts. Xiao and Benbasat (2007) classified the various source characteristics
that have been studied as being associated with either recommender system type,
input, process or output design. Also with the increasing interest in and use of
embodied agents in recommender systems, a growing number of studies has
investigated the effects of characteristics displayed by embodied virtual agents that
often guide users through the various steps of the recommender process.

3.2.2.1 Recommender System Type

Recommender systems come in different shapes and forms and can be classified
based on filtering methods, decision strategies or amount of support provided by
the recommender systems for consumer purchases (Xiao and Benbasat 2007).
Several previous studies have discussed the advantages and disadvantages of these
different types of recommender systems (e.g. Ansari et al. 2000; Maes et al. 1999;
Burke 2002). Different filtering methods were compared and it was found that
meta-recommender systems that combine collaborative filtering and content
filtering are evaluated as more helpful than traditional systems that use a pure
collaborative filtering technique (Schafer et al. 2002, 2004). Burke (2002) also
confirmed that hybrid recommender systems provide more accurate predictions of
user preferences. Regarding the different decision strategies used in recommender
systems, compensatory recommender systems have been suggested to lead to
greater trust, perceived usefulness and satisfaction than non-compensatory rec-
ommender systems (Xiao and Benbasat 2007). They have also been found to
increase users’ confidence in their product choices (Fasolo et al. 2005).

As far as the amount of support provided by recommender system is concerned,
Xiao and Benbasat (2007) argued that needs-based systems rather than feature-based
systems help users better recognize their needs and more accurately answer the
preference-elicitation questions, thus resulting in better decision quality. Needs-
based systems are therefore recommended for novice users (Felix et al. 2001).

Some studies found that conversational recommender systems can be more
persuasive (Lucente 2000; Zanker et al. 2006) since the systems can cope with the
natural language input of the customer and allow for adaption of the process
(Mahmood et al. 2008) while other types of recommender systems only allow pre-
structured interaction paths.
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3.2.2.2 Input Characteristics

Input characteristics of recommender systems include those cues that are related
with the preference elicitation method, ease of generating new/additional recom-
mendations and the amount of control users have when interacting with the
recommender systems’ preference elicitation interface (Xiao and Benbasat 2007).
A number of previous findings suggest that characteristics associated with rec-
ommender system input design influence system users’ evaluations. Xiao and
Benbasat (2007) specifically argued that the preference elicitation method
(implicit vs. explicit) influences users’ evaluation of the system. They proposed
that an implicit preference elicitation method leads to greater perceived ease of use
of and satisfaction with the recommender system while explicit elicitation is
considered to be more transparent for users and leads to better decision quality.

Allowing users more control was also found to be an influential factor when
evaluating systems. West et al. (1999) posited that giving more control to system
users will increase their trust and satisfaction with the system. Indeed, a study
conducted by McNee et al. (2003) found that users who used user-controlled
interfaces reported higher user satisfaction than users who interacted with system-
controlled and mixed-initiative recommender systems. In addition, users of
user-controlled interfaces felt that the recommender systems more accurately
represented their tastes and showed the greatest loyalty to the systems. Similarly,
Pereira (2000) demonstrated that users showed more positive affective reactions to
recommender systems when they had increased control over the interaction with the
recommender system. Komiak et al. (2005) also found that control over the process
was one of the top contributors to users’ trust in a virtual agent. Supporting the
importance of user control, Wang (2005) noted that more restrictive recommender
systems were considered as less trustworthy and useful by their users.

In addition to control, the structural characteristics of the preference elicitation
process (relevance, transparency and effort) have also been found to influence
users’ perceptions of the recommender system (Gretzel and Fesenmaier 2007). The
specific study by Gretzel and Fesenmaier (2007) found that topic relevance,
transparency in the elicitation process and the effort required by users to provide
inputs positively influence users’ perceptions of the value of the elicitation pro-
cess. The findings suggest that by asking questions, the system takes on a social
role and communicates interest in the user’s preferences, which is seen as valuable.
The more questions it asks, the greater its potential to provide valuable feedback.
Also, making intentions explicit in this interaction is important. Although trust was
not specifically measured, benevolence and intentions are important drivers of
trust and can be implied from the importance based on transparency. Further,
McGinty and Smyth (2002) suggested that the conversation style of recommender
systems during the input process matters. In contrast to Gretzel and Fesenmaier
(2007), they argued that the comparison-based recommendation approach which
asks users to choose a preferred item from a list of recommended items instead of a
current deep dialogue approach that asks users a series of direct questions about
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the importance of product features would minimize the cost to the user and
maintain recommendation quality.

3.2.2.3 Process Characteristics

Characteristics of recommender systems displayed during the recommendation
calculation process appear to influence users’ perceptions of the systems (Xiao and
Benbasat 2007). Such process factors include information about the search process
and about the system response time. Mohr and Bitner (1995) noted that system
users use various cues or indicators to assess the amount of effort saved by
decision aids. Indicators that inform users about the search progress help users
become aware of the efforts saved by the system. The higher users’ perceptions of
the effort saved by decision aids the greater their satisfaction with the decision
process (Bechwati and Xia 2003). Sutcliffe et al. (2000) found that users reported
usability/comprehension problems with information retrieval systems that did not
provide a search progress indicator.

Influences of system response time, i.e. the time between the user’s input and
the system’s response, have also been identified as important in a number of
studies. Basartan (2001) varied the response time from a simulated shopbot and
found that users prefer those shopbots less that make them wait a long time before
receiving recommendations. In contrast, Swearingen and Sinha (2001, 2002) found
that the time taken by users to register and to receive recommendations from
recommender systems did not have a significant effect on users’ perceptions of the
system. In the study by McNee et al. (2003), the lengthier sign up process
increased users’ satisfaction with and loyalty toward the system. Xiao and
Benbasat (2007) explained that the contradicting findings of previous studies
regarding response time may depend on users’ cost-benefit assessments. They
suggest that users do not form negative evaluations of the recommender systems
when they perceive the benefits of waiting as leading to high quality recommen-
dations. The findings of Gretzel and Fesenmaier (2007) regarding the relationship
between elicitation effort and the perceived value of the elicitation process support
this assumption.

Providing playfulness features during interactions has also been suggested as an
important persuasion factor. Kim and Morosan (2006) argued that recommender
systems can be more credible and persuasive by integrating playful features. They
explained that the playfulness of recommender systems can enhance users’
experiences online by allowing them to fully immerse themselves into the online
experience.

3.2.2.4 Characteristics of Embodied Agents

Recommender systems often include virtual personas guiding the user through the
process. It can be assumed that social responses are even more prevalent if the
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system is personified. Indeed, the important role and impacts of embodied inter-
face agents in the context of recommender systems have recently been emphasized
in a number of studies. For example, the presence of a humanoid virtual agent in
the system interface was found to increase system credibility (Moundridou and
Virvou 2002), to augment social interactions (Qiu 2006), to stimulate user
involvement (Zanker et al. 2006), to enhance the online shopping experience
(Holzwarth et al. 2006), as well as to induce trust (Wang and Emurian 2005). With
growing interests in such interface agents, a number of studies have started
investigating if and how certain characteristics of the interface agent influence
recommender system users’ perceptions and evaluations.

One of the important identified characteristics of agents is anthropomorphism.
Many researchers have found that anthropomorphism of embodied agents influ-
ences people’s interactions with computers (e.g. Koda 1996; Nowak and Biocca
2003; Nowak 2004) and specifically with recommender systems (Qiu 2006; Yoo
2010). Yet, the benefits and costs of anthropomorphic agents are debatable. For
example, more anthropomorphic interface agents were rated as being more cred-
ible, engaging, attractive and likeable than less anthropomorphic agents in some
studies (Koda 1996; Nowak and Rauh 2005) while other studies found contrasting
results (Nowak 2004; Nowak and Biocca 2003; Murano 2003). The social cues
communicated by the inclusion of such agents might create expectations in the
users that cannot be met by the actual system functionalities.

Human voice is a very strong social cue that has been found to profoundly
shape human-technology interactions (Nass and Brave 2005). However, findings in
the context of embodied interface agents are not widely available and are currently
inconclusive. The voice output of interface agents was found to be helpful in
inducing social and affective responses from users in some studies (Qiu 2006;
Moreno et al. 2001; Yoo 2010) but other studies found that sociability was higher
when the system avatar only communicated with text (Sproull et al. 1996).

The demographic characteristics of interface agents have also been found to
influence system users’ perceptions and behaviors. Qiu (2006) reported that system
users evaluated the system as more sociable, competent, and enjoyable when the
agents were matched with them in terms of ethnicity and gender, thus supporting
the homophily hypothesis. Cowell and Stanny (2005) also observed that system
users prefer to interact with interface characters that matched their ethnicity and
were young looking. A study by Nowak and Rauh (2005) indicated that people
showed a clear preference for characters that matched their gender.

In addition to similarity cues, other source characteristics have also been
investigated in the context of embodied interface agents. The effects of attrac-
tiveness and expertise of interface agents were tested by Holzwarth et al. (2006).
They found that an attractive avatar is a more effective sales agent at moderate
levels of product involvement while an expert agent is a more effective persuader
at high levels of product involvement. Further, the potential impacts of non verbal
behavior cues including facial expression, eye contact, gestures, para-language and
posture of interface agents were emphasized by Cowell and Stanney (2005).
Recent experiments (Yoo 2010) empirically investigated how virtual agents’
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anthropomorphic, authority and similarity cues influence recommender system
users’ perceptions. The findings indicate that the human-like agent was perceived
as more attractive than the object agent and liking toward the system was increased
when the system presented a virtual agent with voice than one without voice. The
study further examined the impacts of agents’ outfit as well as age. System users
evaluated the virtual agent as significantly higher in expertise when it wore a
uniform as compared to a casual outfit. They also thought an agent similar in age
to theirs was more attractive than an older agent. However, research in this area is
still somewhat limited. Especially, with the rapid evolvement of the online virtual
technology field, additional influential interface agent characteristics that will
emerge should be identified and examined.
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Chapter 4
Message Factors

While the source of message plays an important role in the persuasion process,
the message itself can also have a significant impact on its persuasiveness
(Michener et al. 2004; O’Keefe 2002). This chapter briefly reviews the message
factors studied in persuasion literature and discusses how those factors have been
applied and examined in the recommender system realm.

4.1 Message Factors in Human–Human Communication

Messages differ in their contents, structure as well as the way they are presented to
targets. O’Keefe (2002) illustrated that the message factors discussed in past
studies fall under three categories: message structure, message content and
sequential-request strategies (Fig. 4.1).

4.1.1 Message Structure

Extensive research has been conducted on how the structure of a message can
influence its persuasiveness, including order of presentation, conclusion drawing,
message specificity and message format.

Previous research generally indicates that the arguments presented first and last
are recalled better than those presented in the middle (Krugman 1962; O’Keefe
2002). This suggests that a communicator’s important arguments should be pre-
sented early or late in the message but not in the middle. However, many other
studies noted that varying the order makes little difference to overall persuasive
effectiveness (Gilkinson et al. 1954; Gulley and Berlo 1956). Thus, the arrange-
ment of arguments in a message needs to be sensitive to the particulars of the
persuasion circumstances. There is an indication that the effects of presentation
order can vary depending on the message receiver’s elaboration. Haugtvedt and
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Wegener (1994) suggested that a message presented first can be more persuasive
when the message receiver’s elaboration is high while a message presented last
tends to be more effective when elaboration is low. The study explains that the first
message can produce targeted attitudes since highly motivated message receivers
perceive that the message is interesting and familiar. In contrast, the last message
can be more persuasive when audiences are less involved because the last message
is more prominent in their memories.

Researchers have also examined whether a message should explicitly state a firm
conclusion or let receivers figure the conclusion out themselves. The research
evidence suggests, in general, messages containing explicit conclusions are more
effective than messages that omit such statements (O’Keefe 1997; Struckman-
Johnson and Struckman-Johnson 1996). However, some studies have shown that the
effectiveness of conclusion drawing may depend on the message receivers, the type
of topic, and a variety of situational factors (Hovland and Mandell 1952). For
example, Chance (1975) found that open-ended advertising messages were more
memorable and effective for some cases since the unanswered conclusion allows
message receivers to draw their own conclusions and therefore reinforces the points
being made in the message. This suggests that the target audiences’ characteristics
should be considered when a communicator designs the message structure.

Another message structure decision involves message specificity. Past studies
compared messages that provide a general description of the advocate’s recom-
mended action to the messages that provide a more detailed recommendation. The
findings of such studies indicate that more specific recommendations are more
persuasive than general recommendations (Evans et al. 1970; Frantz 1994;
O’Keefe 1997).

In addition, the impacts of message format have been examined in some
studies. Previous studies have compared the persuasiveness of messages presented
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in different formats (written, audiotaped, and videotaped messages) and suggest
that there is no general advantage associated with one or another of these forms
(Sparks et al. 1998; Pfau et al. 2000; Wilson and Sherrell 1993). However, the
findings suggest that the communicator’s characteristics take a greater role in
influencing persuasive outcomes when the message is presented in audiotape or
videotape formats. It was explained that audiotape and videotape formats provide
more information about the communicator than the written format, thus enabling
the message receiver to decode and evaluate source characteristics more effec-
tively. Alternatively, messages in the written format are more likely to enhance the
impact of message content variation and dampen the influence of communicator
characteristics (O’Keefe 2002).

4.1.2 Message Content

Previous studies have tested different content variables such as message sidedness,
discrepancy and emotional appeals to investigate their persuasive effects.

Message sidedness has been examined in a number of studies. Researchers
compared a one-sided message that mentions only supporting arguments with a
two-sided message that presents both supporting and opposing arguments. The
findings show no general difference in persuasiveness between one-sided and two-
sided messages but rather there appear to be many possible moderating factors
(O’Keefe 2002). One of the moderating factors is the nature of the target audience
(Michener et al. 2004). Studies found that one-sided messages work better when
the target audiences already agree with the source and they don’t know much
about the issue while two sided messages are more effective when the target
audiences hold the opposing opinions or know a lot about the alternative positions
(Karlins and Abelson 1970; Pechmann 1992; Sawyer 1973).

A number of investigations have examined how the variations in message
discrepancy—the difference between the position advocated by the message and
the target audience’s position—influence persuasive outcomes. While there is no
simple answer for the relationships between message discrepancy and persuasive
outcomes, an inverted U-shaped curve reasonably explains the relationship. This
suggests that the messages that are moderately discrepant are more effective in
changing a target’s opinion and attitudes than messages that are only slightly or
extremely discrepant. However, the effects of message discrepancy have been
found to be influenced by a number of factors including source credibility and
message receiver’s involvement. For example, message receivers are more likely
to accept a highly discrepant message from a highly credible source than from a
less credible source (Aronson et al. 1963; Fink et al. 1983).

In addition, emotional appeals to fear or humor have been found to be the
effective techniques (Belch and Belch 2009; O’Keefe 2002) in persuasion attempts.
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4.1.3 Sequential-Request Strategies

The effectiveness of two sequential-request strategies was investigated in some
previous studies. One strategy is the foot-in-the-door (FITD) strategy that initially
makes a small request, and then makes the larger target request. In contrast, the
door-in-the-face (DITF) strategy begins from a large request, which the receiver
turns down, and then makes the smaller target request. Previous studies have
shown that target audiences are more likely to accept requests when these strat-
egies were used compared to only asking the target request in the first place
(Cialdini et al. 1975; DeJong 1979; Freedman and Fraser 1966; O’Keefe 2002).

4.2 Applying Message Factors to Technology

Previous findings indicate that the content and format of recommendations can
have a significant impact on a recommender system user’s evaluation of a system
as well as the recommendation itself (e.g. Cosley et al. 2003; Sinha and
Swearingen 2001; Xiao and Benbasat 2007; Wang and Benbasat 2007). In these
recommender system studies, the influences of message discrepancy, specificity,
sidedness and presentation format (text vs. visual) have been tested. In addition,
the importance of transparent explanations, recommendation display layout and
site navigation were also investigated.

4.2.1 Recommendation Content

In a recommender system context, it has been found that the recommendations that
are only slightly discrepant from system users’ positions are more persuasive than
highly discrepant recommendations. Swearingen and Sinha (2001) found that
recommended products that were familiar to users were helpful in establishing
users’ trust toward recommender systems. A study by Cooke et al. (2002) also
observed that unfamiliar recommendations lowered users’ evaluations of recom-
mender systems. While these findings are not consistent with the results in
traditional persuasion literature that suggests maximum effectiveness of messages
with moderate levels of discrepancy, it may indicate that recommender systems are
still not perceived as a highly credible source of advice. Past studies have found
that message receivers are more likely to accept a highly discrepant message from
a highly credible source but not from a source perceived as low in credibility. This
suggests that the influence of message discrepancy should be further investigated
as the system technology evolves as well as an increasing number of people use
and get familiar with recommender systems.

More specific recommendations appeared to positively influence users’ per-
ceptions of recommender systems. Sinha and Swearingen (2001) suggest that
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detailed product information available on the recommendation page enhances
users’ trust in the recommender system. Cooke et al. (2002) also explained that the
attractiveness of unfamiliar recommendations can be increased if recommender
systems provide detailed information about the new product. Similarly, Gretzel
(2006) argued that integrating narrative descriptions in recommendations can help
the systems better match various users’ preferences and also provide system users
with means to effectively process the recommended information. A recent
empirical finding (Ozok et al. 2010) also supports users’ preference for specific
recommendations.

In addition, a considerable number of studies examined that explaining why
certain items were suggested is important to enhance users’ trust toward the
systems. Wang and Benbasat (2007) found that explanations of the recommender
system’s reasoning logic strengthened users’ beliefs in the recommender system’s
competence and benevolence. Herlocker et al. (2000) also reported that explana-
tions were important in establishing trust in systems since users were less likely to
trust recommendations when they did not understand why certain items were
recommended to them. Bonhard and Sasse (2005) emphasized that recommender
systems must establish a connection between the advice seeker and the system
through explanation interfaces in order to enhance the user’s level of trust in the
system. Similarly, Zanker and Ninaus (2010) explained that recommender sys-
tem’s perceived usefulness is enhanced when the system provides informative
explanations about why a certain item was recommended. Additional studies
(Pu and Chen 2007; Tintarev and Masthoff 2007) also confirmed that system users
exhibited more trust in the case of explanations integrated in the interfaces.

The influence of message sidedness was also tested. Nguyen and his colleagues
(2007) compared one sided recommendations with two-sided recommendations
and found that system users perceived that two-sided messages were significantly
easier to follow, less boring and more persuasive.

4.2.2 Recommendation Format

The format in which recommendations are presented to the user also appears to
influence users’ evaluation of recommender systems. Recommendations were
found to be more persuasive when recommender systems presented them using
both text and video in contrast to text and image combinations or text only formats
(Nanou et al. 2010). It seems that users are more likely to accept rich multimedia
recommendations since users can use more information when they evaluate the
recommended items.

The interface navigation and layout of the page presenting the recommendation
was found to be a significant factor determining users’ satisfaction with the system
(Sinha and Swearingen 2001; Swearingen and Sinha 2001). For example, Shinha
and Swearingen (2001) found that users were generally dissatisfied when they
needed to execute too many clicks to access the item information or if only a few
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recommendations were displayed on each screen. Consistent with these findings,
Yoon and Lee (2004) showed that interface design and display format influenced
system users’ behaviors. A recent empirical study (Ozok et al. 2010) suggested the
recommendations should be placed on the lower-middle section of the screen and
the recommended items should not amount to more than three items per main
product screen. However, a study conducted by Bharti and Chaudhury (2004) did
not find any significant influence of navigational efficiency on users’ satisfaction.
In addition, Schafer (2005) suggested that merging the preferences interface and
the recommendation elicitation interface within a single interface can make the
recommender system be seen as more helpful since this ‘‘dynamic query’’ interface
can provide immediate feedback regarding the effect caused by the individual’s
preference changes. Since such an approach merges the input with the output
interface, this suggestion touches upon cues such as transparency already dis-
cussed in the context of source characteristics.
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Chapter 5
Receiver and Context Factors

Although a communicator possesses persuasive characteristics and delivers a
persuasive message to a target audience, it is not guaranteed that the message will
be accepted by the receiver. The characteristics of a receiver as well as context
factors often moderate the persuasion process. This chapter discusses important
factors related to the receiver and the context. The factors examined in traditional
interpersonal communication studies are reviewed first and the recommender
system users’ characteristics as well as contextual cues tested in existing recom-
mender system studies are presented.

5.1 Receiver Factors in Human–Human Communication

A number of influential receiver cues have been discussed in past studies. The
identified receiver factors can be categorized as natural receiver characteristics
such as sex and personality traits and induced receiver factors (Fig. 5.1).

5.1.1 Natural Receiver Characteristics

One important natural receiver characteristic that affects persuasion is the degree
of involvement in the issue by the receiver (Johnson and Eagly 1989; Petty and
Cacioppo 1990). As explained in the Elaboration Likelihood Model (Petty and
Cacioppo 1986), relevancy of the issue affects the way a message receiver
processes a message. The more personally relevant the message is, the more
involved the receiver will become involved in its processing. Therefore, for a
relevant topic, a target more carefully evaluates the message whereas he or she
often decides based on peripheral cues when the relevancy level is low. Peripheral
processing is low elaboration processing and therefore leads to less stable atti-
tudes, which are more easily attackable.
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Message receivers’ self-esteem and intelligence also appear to be influential in
the persuasion process. The previous findings indicate that the targets are more
likely to be persuaded when they possess intermediate levels of self-esteem and
lower levels of intelligence (Rhodes and Wood 1992). It was explained that a
person with low self-esteem is unlikely to pay sufficient attention to the message
and those with high self-esteem are likely to be confident in their current beliefs.
As far as intelligence is concerned, a person with greater intelligence is more likely
to critically scrutinize messages.

In addition to these factors, the effects of gender (Becker 1986; Eagly and Carli
1981), personality (Zuckerman 1979), age (Omoto et al. 2000) and cultural
background (Han and Shavitt 1994) on persuasive outcomes have been discussed.
However, these studies often yielded complex results and do not allow for definite
conclusions.

5.1.2 Induced Receiver Factors

While message receivers’ natural enduring states or characteristics can influence
persuasion processes, previous studies suggest that induced recipient characteris-
tics also play a role in persuasion.

In a persuasion process, convincing someone to take on one’s point of view is
the ultimate goal, but once the target is persuaded, the question is how the
viewpoint can persist despite of counter persuasion efforts that the person might
encounter. According to inoculation theory (McGuire 1964), an individual can
develop resistance to persuasion by being exposed to weak attacks ahead of
stronger persuasion attempts. The theory explains that the inoculation builds up the
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message receiver’s resistance and prepares the person to resist stronger attacks on
their attitudes in the future. Some research (McGuire 1961; McGuire and
Papageorgis 1961) has demonstrated the effectiveness of inoculation treatments to
develop a person’s ability to resist persuasion attempts.

Another way to induce resistance is simply warning the message receivers that
they are about to be exposed to a persuasion attempt. A fair amount of research has
examined the forewarning effects in persuasion and suggests that an individual is
less likely to change a belief if the person is alerted to the possibility of a belief-
attacking message. Forewarning creates a threat which stimulates the production of
belief defenses and, thus, will decrease the effectiveness of the attack once it is
presented (Petty and Cacioppo 1977; Jackson and Devine 2000). A number of past
studies have supported this notion and found that forewarning a message receiver of
an impending counter attitudinal message can inhibit opinions change (Dean et al.
1971; McGuire 1966; Papageorgis 1968). Dean and his colleagues (1971) report
that forewarning conditions produce less opinion change, regardless of issue
involvement and source status. However, other studies have noted possible inter-
action effects between warning and topic involvement as well as source credibility
(Apsler and Sears 1968). For example, Apsler and Sears (1968) found that if
message receivers are highly involved in the issue, they are motivated by the
warning to defend their position. If, on the other hand, they are not involved in the
issue, the warning may have little effect and, in some cases, can even motivate
attitude change. The wording of the forewarning- neutral vs. opinionated was also
found to influence persuasion outcomes. Infante (1973) found that opinionated
forewarning led to the development of more defenses for the topic.

Past studies also identified other approaches to creating belief defenses for a
message receiver. A good deal of studies suggested that training a message
receiver in refusing skills helps the person to refuse unwanted offers (O’Keefe
2002). While the inoculation-based approach and forewarning approach attempt to
create resistance to persuasion by reinforcing the initial attitude, the refusal skills
training approach aims at building communication skills in the message receivers.
Several studies (Hops et al. 1986; Langlois et al. 1999) found that refusal skills can
be created in message receivers by providing training programs. While the dis-
cussion of past studies focuses on refusal skill development, this indicates that
other skills induced by training could also influence the persuasive communication
process.

5.2 Context Factors in Human–Human Communication

The influences of contextual cues on the persuasion process have also been discussed
in past studies. Context factors identified in the literature are characteristics of the
medium, timing and repetition of the message, and audience reactions (Fig. 5.2).

Research evidence supports that variations in the communication medium affect
persuasive outcomes (Hammond 1987; Johnson and Meishcke 1992). Media richness

5.1 Receiver Factors in Human–Human Communication 29



theory (Daft and Lengel 1984) proposes that media richness provides important cues
that can support the correct processing of information. Media richness, which rep-
resents the information carrying capacity of a medium, is a function of (1) the
medium’s feedback capability; (2) the range of cues available; (3) language variety;
and, (4) the medium’s ability to convey a personal focus. According to the theory,
richer media are better suited for processing complex topics while lean media are
appropriate for less equivocal tasks. This theory argues that when communicators
select appropriate media in their communications, their task performance is
improved. While some empirical findings support the theory (e.g. Daft et al. 1987;
Trevino et al. 1990; Kahai and Cooper 2003), a good number of other studies failed
to support it (e.g. Dennis and Kinney 1998; El-Shinnawy and Markus 1997; Suh
1999). Currently, findings do not provide a clear picture of which channel is more
persuasive. There does not seem to be any general advantage associated with a
certain medium.

The impacts of timing and repetition of the message on persuasion were also
investigated in past studies. Some studies found that messages delivered tempo-
rally close to the point of decision or action can result in maximum effects
(O’Keefe 2002) since persuasive effects tend to decay over time (Cook and Flay
1978). However, the rate of decay is not the same in all cases. There is some
evidence that persuasion achieved under high elaborated conditions is more likely
to be enduring than persuasive outcomes obtained under conditions of low elab-
oration, i.e., peripheral route processing (Haugtvedt and Strathman 1990). In
addition to the timing of a message, the message presentation order can also
influence persuasion as discussed earlier in Chap. 4.

In terms of the impacts of message repetition, persuasion tends to be enhanced
with the repetition of a message. However, the most common pattern of findings
has been an initial increase in persuasion with increased repetition, followed by a
decrease in persuasion with further repetition (e.g., Cacioppo and Petty 1979). The
positive impact of message repetition is most evident when the message is rela-
tively complex (Cacioppo and Petty 1989).

Audience reactions, for example audience agreement (i.e. consistent and
enthusiastic applause) or disagreement with the message (i.e. inconsistent and
sparse applause), are also found to be influential in the persuasion process. The
impacts of audience reactions differ depending on the message receiver’s elabo-
ration likelihood. When elaboration likelihood is low, audience applause acts as a
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persuasion cue, but when elaboration likelihood is high, the effect of audience cues
on persuasion is less prominent (Axsom et al. 1987; Cacioppo and Petty 1982).

5.3 Applying Receiver and Context Factors to Technology

In the recommender system context, some of these factors have been tested and
additional cues have been identified. For system user characteristics, the effects of
users’ intelligence, involvement, and familiarity have been discussed in previous
studies. Concerning context factors, product characteristics and recommender
system providers’ credibility have been examined in existing studies.

5.3.1 Recommender System User Factors

Cues related to the message receiver’s intelligence have been tested in some
studies. Previous studies examined how system users’ product knowledge influ-
enced their evaluations of the system. Empirical evidence suggests that users with
low product expertise are more likely to evaluate recommender systems favorably
than users with high product expertise. Van Slyke and Collins (1996) found that
system users with little product knowledge preferred to use recommender systems
in their decision making more than those with high product expertise. The
experiment by Urban et al. (1999) also found that participants who did not know
much about the products showed a greater preference for the website equipped
with a recommender system. Similarly, knowledgeable users were found to be less
satisfied with the recommender systems and therefore less reliant on them for their
decision making (Spiekermann 2001). Further, user expertise is found to be neg-
atively related to perceived ease of use and perceived usefulness of a system
(Kamis and Davern 2004). Similar relationships were also found in a recent study.
Doong and Wang (2011) found that more product-involved users evaluated the
recommendations as less useful for their online shopping.

Furthermore, the system users’ product knowledge was found to influence their
preference for recommender system types. System users with low product expertise
prefer needs-based recommender systems while experts more likely trust feature-
based recommender systems (Pereira 2000). Felix and colleagues (2001) also
confirmed that users with low product knowledge more likely trust needs-based
recommender systems. A recent empirical study (Knijnenburg et al. 2011) further
found that novices prefer interaction methods that do not require intimate
knowledge of attributes. They derive greater benefits from a non-personalized
recommender that just displays the most popular items. In addition, novice decision-
makers were found to be more confident in their online decision making when a
recommender system is available (O’Hare et al. 2009).
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A number of studies have found impacts of user involvement in recommender
system evaluations. It needs to be noted that in Elaboration Likelihood Model
research, personal relevancy has often been labeled as the receiver’s ‘‘involve-
ment’’ with the message topic. But in recommender system context, the term
‘‘involvement’’ has often been used to imply a user’s explicit participation in the
preference elicitation process. Although ‘‘personal relevancy’’ and message
receiver’s ‘‘involvement’’ were often used interchangeably in past persuasion
studies, the different meanings should be acknowledged in recommender system
studies. Zanker et al. (2006) argued that user involvement is an important factor
that leads to persuasive outcomes and noted that involved customers more likely
relate to recommender systems. Drenner et al. (2008) analyzed data of over 5,000
users and found that the system’s prediction error decreased as users rated larger
numbers of products; in other words, the system generated more correct user
preferences when users were more involved in the preference elicitation process.
However, Liang et al. (2006) found that explicit user involvement in the person-
alization process influences a user’s perception of customization, but not his or her
overall satisfaction.

Users’ familiarity with recommender systems was also found to be an important
moderating factor in user and recommender system interactions. Sinha and
Swearingen (2002) suggested that users’ prior experience with a recommender
system plays a role when they decide whether to trust a recommendation from
recommender systems. Similarly, users’ familiarity with recommender systems
was found to increase the intention to adopt a system by enhancing trust in a
recommender system’s perceived benevolence and integrity but not its compe-
tency (Komiak and Benbasat 2006). Recently, Ricci and Nguyen (2007) observed
that users who are familiar with traditional web-based recommender systems more
likely accept mobile recommender systems.

In addition, some studies found impacts of users’ demographic characteristics.
For example, a recent study indicates possible gender differences in recommen-
dation acceptance decisions. Doong and Wang (2011) found that women evaluate
the perceived usefulness of recommendations to a greater extent than men when
they decide whether to accept it or not. Possible effects of users’ cultural back-
ground were also suggested (Chen and Pu 2008). For instance, a case study of an
Austrian spa resort showed that Italian speaking web visitors were twice as likely
to use an interactive advisor application than German speaking visitors (Zanker
et al. 2008).

5.3.2 Context Factors in Recommender Systems

Product-related characteristics were found to be influential when system users
evaluate and interact with recommender systems. Xiao and Benbasat (2007)
suggested that product type and complexity moderate the effects of recommender
systems on users’ decision-making process and outcomes. Some existing findings
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indicate that online users are more likely to use recommender systems when they
shop for experience products. It has been found that recommendations for expe-
rience products (wines) were more influential than recommendations for search
products (calculators) (Sénécal and Nantel 2003, 2004). This is the case because
online users often search for more information (Spiekermann 2001) and are more
likely to follow the recommendations from other consumers or organizations for
search products (Olshavsky 1985). However, a recent experiment (Ochi et al.
2010) found that there was no significant effect of product type (experience vs.
search products) on users’ perceived liking, positive feelings towards and per-
ceptions of intelligence of recommender systems.

Some past studies examined the impacts of the recommender system provider
(website)’s reputation on users’ trust in the recommender system. Xiao and
Benbasat (2007) noted that the type and the reputation of the recommender system
provider can influence users’ trust in system competence, benevolence and
integrity. They explained that users may transfer their trust in recommender sys-
tem providers to the system. Some studies also argued that a website is the first
stage during which users develop their trust in recommender systems (Urban et al.
1999) and that website characteristics are important for building trust in recom-
mender systems (West et al. 1999). However, an empirical study (Sénécal and
Nantel 2004) that tested the impacts of website type did not support this argument.
It found that there was no relationship between the type of website providing the
recommender system and users’ propensity to follow product recommendations.
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Chapter 6
Discussion

Swearingen and Sinha (2001) noted that the ultimate effectiveness of a recommender
system depends on factors that go beyond the quality of the algorithm. Nevertheless,
recommender system features are oftentimes implemented because they can be
implemented. They might be tested in the course of overall system evaluations or
usability studies but are rarely assessed in terms of their persuasiveness. Häubl
and Murray (2003) demonstrated that recommender systems can indeed have
profound impacts on consumer preferences and choice beyond the immediate
recommendation. Thus, conceptualizing recommender systems not only as technical
artifacts but also as persuasive actors is crucial in understanding their potential
impacts.

This book provided a review of the traditional persuasion literature as well as
the existing relevant studies in the recommender system realm to provide a
conceptual framework for a persuasive recommender system. The review suggests
a wide array of recommender system characteristics which could be influential
when the system interacts with its users. While the basic framework for persuasive
recommender systems was presented in Chap. 1, a comprehensive conceptual
model is depicted here based on the review of existing recommender system
literature (Fig. 6.1).

The key constructs in the model are the recommender system (source), the
recommendation (message), and the system user (receiver) whose interactions are
influenced by contextual factors. The persuasive outcomes (effect) are also
conceptualized in the model. As presented in the model, current recommender
system literature has investigated a number of factors influencing the persua-
siveness of a recommender system. For example, the impacts of embodied agents
have been examined and various source cues have been implemented. In addition,
a number of cues identified in the traditional persuasion literature like message
format, message receiver involvement, knowledge as well as familiarity have also
been examined in recommender system research. Those examined factors are
presented in this conceptual model to provide a current picture of persuasive
recommender systems. Therefore, this model gives an idea of the current status of
persuasive recommender system research and outlines the key constructs and their
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relationships. However, it should be used as a starting point only as numerous
persuasive factors identified in the human and human communication context
(as presented in earlier chapters) have not been applied and tested in a recom-
mender system context. As research continues to investigate and test the factors
that can make a recommender system more persuasive, this conceptual model
should be updated accordingly. The research gaps identified from the review and
the suggestions for future research are further discussed in Chap. 8.

Following the paradigm of ‘‘Computers as Social Actors’’ (Reeves and Nass 1996;
Fogg 2003), recent recommender system studies have started emphasizing the social
aspects of recommender systems and stress the importance of integrating social cues
to create more credible and persuasive systems (Qiu 2006; Wang and Benbasat 2005;
Al-Natour et al. 2006). This recognition of recommender systems as social actors
has important theoretical implications. Conceptualizing human-recommender
system interactions as social exchanges means that important characteristics iden-
tified as influential in traditional advice seeking relationships can also be seen as
potentially influential in human-recommender system interactions.

Practical implications of this re-conceptualization of recommender systems as
social actors are outlined in the following chapter.

CONTEXT FACTORS: Product type, RS provider reputation

SOURCE:
Recommender System

RS type
Input
Process
Embodied agents

MESSAGE:
Recommendation

Content
Format

RECEIVER:
Users

Knowledge
Involvement
Familiarity
Demographic cues

EFFECT
Recommendation Acceptance or Rejection, Deferred judgment, 

Counter-argumentation, Dismissal, Reuse

Fig. 6.1 Conceptual model for persuasive recommender systems
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Chapter 7
Implications for Recommender System
Design

From the marketing point of view, creating credible and persuasive recommender
systems is important since recommender systems play similar roles as human
salespersons in physical stores who interact with consumers and advise consumers
in terms of what to buy (Komiak and Benbasat 2004; Komiak et al. 2005). Thus,
creating more sociable and credible recommender systems will help marketers to
enhance their e-services.

Although a multitude of persuasive characteristics of recommender systems
have been researched until now, a coherent theory of how to design and implement
persuasive recommendation applications is still out of sight. For instance, the
current state of recommender systems evaluation practice has been examined by
Jannach et al. (2010). A small survey on recommender systems research published
in the ACM Transactions on Information Systems reveals that 75% of all papers
evaluated their contribution by measuring accuracy results on datasets consisting
of logs from historic user interactions. A larger quantitative survey that included
330 publications from publication outlets of the Information Systems and the
Computer Science communities during the past 5 years confirmed this initial
finding. Jannach et al. (2012) classified evaluation practices and measures into the
following categories:

• Information Retrieval perspective (IR)
• Machine Learning perspective (ML)
• Decision Support perspective (DS)

The pre-dominant IR practice towards evaluating systems is to measure if the
retrieved items are relevant to the user’s information need (Manning et al. 2008).
Thus, when ground truth of item relevance for specific information needs is known
(e.g. determined by votes from an expert panel or derived from past observations)
the system’s performance can be quantified by the popular Precision, Recall, F1
and rank measures.

Machine Learning focuses on learning models from given example data that
most accurately conform to unseen or withheld data. The datasets typically contain
past user ratings that are represented on an ordinal or interval scale. For instance,
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in parametric models such as linear regression and matrix factorization (Koren
et al. 2009) the learner determines those parameter values that minimize an error
term representing the deviations between actual and predicted rating values. Error
measures such as RMSE or MAE are therefore most commonly used for quanti-
fying the accuracy of a learned model. According to the survey of Jannach et al.
(2012) the lion share of all research contributions are either evaluated according to
the IR or the ML perspective. The accuracy of recommendations is definitely an
important aspect for persuasive applications, notably in the context of message
factors. For instance, proposing items that are familiar to the user or propositions
that are only slightly discrepant from a user’s position have been found to be more
persuasive recommendation strategies (compare to Sect. 4.2.1). Therefore, an
accurate recommender system is definitely more persuasive than an inaccurate
one; however, traditional IR and ML accuracy measures cannot fully capture these
aspects of familiarity or slight discrepancy of recommendation content.

Seen from the DS perspective recommender systems are tools that support users
in their decision making process. Therefore, quality aspects of a system’s decision
support capabilities move to the foreground. For instance, the construct of a sys-
tem’s Perceived Usefulness is well known from technology acceptance research
(Davis 1989). Online conversion rates are a proxy for measuring commercial
success, however, medium and long-term customer satisfaction and the users’
propensity to return and recommend the service are more reliable measures that are
only rarely applied in recommender system research. Thus, persuasiveness is lar-
gely not a guiding objective for developed research prototypes and practical
applications. Nevertheless methodological work such as Pu et al. (2011) focusing
on a wider array of evaluation objectives are promising signs. Next, we will discuss
implications according to the structure of our basic framework for persuasive
recommender systems.

7.1 Implications from the Source Perspective

Understanding the influence of source characteristics when evaluating recom-
mender systems has many implications of theoretical and practical importance.
From a theoretical perspective, the classic interpersonal communication theories
need to be expanded in scope and applied to understand human-recommender
system relationships. By applying classic theories, researchers can test and
examine various aspects of human-recommender system interactions. Further,
while some recommender system-related research exists with respect to source
characteristics, these efforts are currently not very systematic and sometimes
inconclusive. Clearly, more research is needed in this area such that a strong
theoretical framework can be built.

From the practical perspective, understanding recommender systems as social
actors whose characteristics influence user perceptions helps system developers
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and designers to better understand user interactions with systems. The way in
which preferences are elicited, the way recommendations are derived, and the
more insight users have in these processes, the greater perceptions of credibility
and the greater the likelihood for a recommendation to be accepted (Gretzel and
Fesenmaier 2007). While many practical recommender systems follow a model of
one-shot interactions, conversational recommender systems are a branch of
systems that support a multi-step communication process. ExpertClerk (Shimazu
2002) is one of these early conversational recommender systems that interact with
users by asking and proposing. Figure 7.1 sketches a reference model for
conversational recommendation strategies.

Asking denotes the process of eliciting explicit customer requirements as user
feedback that can be exploited for various forms of computing recommendations
(Zanker et al. 2008). For instance, case-based reasoning strategies determine
similarities with past user interactions (i.e. cases) in order to take comparable
actions (Shimazu 2002); constraint-based computation relies on encoded sales
expertise in order to match abstract customer requirements with technical product
features (Zanker et al. 2010).

An example for the latter strategy is the domain independent Advisor framework
that has been fielded in different e-commerce and financial services domains
(Felfernig et al. 2006). In case user requirements are not satisfiable, i.e. they con-
tradict each other or based on the given product catalog no recommendation is
possible, different techniques for conflict resolution exist (Zanker et al. 2010). For
instance, explicitly informing users about conflicts and asking them to revise their
requirements or providing them with valid alternative sets of requirements are
possible strategies. This way the specifics of the search process are communicated to
users (Mohr and Bitner 1995; Bechwati and Xia 2003; Sutcliffe et al. 2000) to
demonstrate the system’s efforts as this will influence credibility perceptions.
Otherwise, the system can resolve conflicts on its own, for instance, by proposing
those items that fulfill maximal subsets of users’ requirements (Jannach 2006;
Zanker et al. 2010). Dynamic query interfaces that merge requirements elicitation

Asking
Conflict 

resolution
Consistent ? No

ProposingYes

Accept?

Done

Yes

CritiquingNo

Fig. 7.1 Reference model for conversational recommendation
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with propositions within a single interface may be one way to help users feel that they
have control over the system as suggested by Schafer (2005). Critiquing is a more
fine-grained way of learning preference models from users once the system has made
some initial propositions. Critiquing interfaces offer users opportunities to formulate
detailed negative feedback on proposed items. For instance, the user could reply to an
accommodation offer by unit critiques such as ‘‘larger rooms’’, ‘‘closer to the center
of town’’ or ‘‘lower price’’. In turn the system then iteratively proposes other
recommendations that best possibly consider the received feedback. Burke et al.
(1997) were one of the first to propose this way of assisted personalized browsing for
exploring the solution space. Since then a variety of extensions such as compound
and dynamic critiques have been proposed. See, for instance, Jannach et al. (2010) for
a literature survey on these techniques. Compound critiques combine several unit
critiques to ensure faster progress in the search space and dynamic critiquing
proposes the mining of compound critiques that can be fulfilled by available product
alternatives (e.g. ‘‘higher service standards but pricier’’).

In general, interaction strategies that give users control over the process (such as
explicit requirements elicitation or critiquing) seem to be highly effective strategies
(Xiao and Benbasat 2007; Schafer et al. 2002, 2004; Burke 2002; West et al. 1999;
McNee et al. 2003; Konstan and Riedl 2003; Pereira 2000). When generating
recommendations, more familiar recommendations with detailed product descrip-
tions (Shinha and Swearingen 2001; Cooke et al. 2002) and explanations regarding
the underlying logic of how the recommendation was generated (Wang and
Benbasat 2004; Herlocker et al. 2000) would increase users’ perceived credibility
of the system. Friedrich and Zanker (2011) present a taxonomy that categorizes
researched explanation approaches in recommender systems. Basically, explana-
tions are additional information about the recommendations with the purpose of
pursuing potential objectives such as transparency or trustworthiness that have been
enumerated by Tintarev and Masthoff (2011). Given the complex nature of some
statistical techniques to derive recommendations it is however impossible to always
explain the underlying logic to users. Therefore, besides white-box explanations
describing how the system derived its recommendations, black-box explanation
approaches compute justifications arguing why proposed items are plausible
recommendations. For instance, these explanations are derived by exploiting the
triadic relationship between users, items and tags (Vig et al. 2009; Gedikli et al.
2011) or by employing knowledge bases with domain expertise (Zanker and Ninaus
2010). Recommendation lists, explanations, text descriptions of recommended
products along with possibly interactive multimedia applications can all contribute
to create virtual product experiences. Jiang and Benbasat (2005) noted that a virtual
product experience enhances consumers’ product understanding, brand attitude,
purchase intention as well as decreases the perceived risks. Adding virtual expe-
riences of products enables the users not only to have a better understanding of the
recommended products but also to inspire greater attention, interest and enjoyment.

While the aforementioned aspects of source characteristics addressed the
interaction strategy of recommender systems, many empirical findings about
persuasive traits of recommender systems focus on the visual design of the system.
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The challenge lies in finding ways to translate source characteristics such as
similarity, likeability and authority into concrete design features that fit within the
context of recommender systems. For instance, presenting third party seals sig-
naling the authority of the system can increase the overall credibility of systems.
Similarity between recommender systems and users can be implemented by the
use of needs-based questions that elicit users’ product preferences and the decision
strategies (Xiao and Benbasat 2007). Manipulating personalities (e.g. extraversion
or introversion) of recommender systems to match with those of users by varying
communication style and voice characteristics was also suggested by Hess et al.
(2005) and Moon (2002). One way in which some characteristics can be more
easily implemented is by adding an embodied agent to the system interface.

The options for personifications range from artificial cartoon-like or anthro-
pomorphic characters to depictions of real humans. Furthermore, the degree of
animation ranges from simple picture files to full-fledged three dimensional (3D)
characters being capable of mimics and gestures. The embodied agent serves as the
representative of the system and, thus, emphasizes the social role of the system as
the advice giver (Yoo and Gretzel 2009). Voice interfaces can be another way to
translate source characteristics into credibility-evoking recommender system
design. In principle, the technical basis for different forms of multimodal inter-
action between users and online applications via voice, free text and on-the fly
generated visual interfaces is available as already noted by Lucente (2000).
Comparable to the early ELIZA system (Weizenbaum 1966) virtual natural lan-
guage shop assistants—termed lingubots—parse user input for keywords and
patterns in order to apply transformation rules to rephrase the user input and to
retrieve appropriate textual phrases to reply. Depending on the engineering effort
to develop rule sets with canned text the lingubot will mimic more or less
‘‘intelligent’’ behavior. The following shortened dialogue taken from Zanker et al.
(2009) serves as an example that disguises still limited language capabilities of
lingubots:

Lingubot: My name is Frank. How can I assist you?
User: Do you sell products?
Lingubot: I don’t think I was designed for the purpose of making sales.
User: Do you sell wine?
Lingubot: Robots don’t drink any liquids, not even wine.

While the lingubot of a major technology provider correctly replies to the first
question, the more specific second question shows the limited depth of the
lingubot’s rule base. The reply simply matches the keyword ‘‘wine’’ and ignores
the verb ‘‘sell’’. Thus, it becomes counter effective if high expectations towards
natural language interactions are created that cannot be met by system function-
ality as has already been discussed in Sect. 3.2.2.4. In case effort-intense natural
language interfaces are out of budget, forms based interactive dialogues with
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personified characters can serve as a cost-efficient compromise (Felfernig et al.
2006; Zanker et al. 2009).

Summarizing, the interaction between recommender system and user has
highest practical relevance for developing persuasive recommendation applica-
tions. One very promising piece of work into that direction is Mahmood et al.
(2010). They deconstruct the interaction between system and user into a state
model and propose to learn optimal interaction strategies. Two types of states
exist: view states (e.g. input forms for making a request and information pages),
where users can provide some input or make a request, and system decision points.
In the latter states the system has to make choices between alternative conversa-
tional moves, for instance, proposing an item or asking the user to provide more
detailed requirements. Mahmood et al. apply Markovian learning models to
determine the optimal policy in order to reach goal states such as user conversion
when the history of past interactions is known.

7.2 Implications from the Message Perspective

Recommender system designers should also pay attention to the display format of
the recommendations (Swearingen and Sinha 2001; Yoon and Lee 2004).
Navigational efficacy and design familiarity and attractiveness need to be con-
sidered when the recommendations are presented to users. In addition, various
decision biases influence users’ appreciation of recommended items and challenge
the assumption that users take rational choices and decisions when shopping
online. Simon (1959) ascribed these limitations of humans’ cognitive processing
capabilities with the term ‘‘bounded rationality’’, i.e. human decision makers do
not maximize objective utility functions. Effects that can partly explain these
phenomena of bounded rationality in online choice tasks are for instance position
effects, decoy effects and framing effects.

According to Abed (1991) primacy effects in online choice and reading tasks,
i.e. the first items in a list catch the most attention and are therefore best
remembered, are explained by the culturally dependent reading direction from left
to right and from top to bottom in western countries. For instance, empirical
findings from Granka et al. (2004) report a strong primacy effect for clicking
behavior in online search. Comparably, we can assume that in recommendation
lists the topmost (vertical ordering) and the leftmost (horizontal ordering) items do
receive more user attention and will therefore be biased towards higher click-
through and conversion rates. Thus, when evaluating the popularity of items the
positions of their presentations also need to be considered.

Decoy effects (Teppan and Felfernig 2009) occur when so-termed decoy items
are present in choice sets. They increase the attraction of a target item and/or
decrease the attraction of a competitor item. Figure 7.2 sketches a very simple
example. Two items, A and B, differ by opposing attribute evaluations on two
arbitrary characterizing dimensions (attribute 1 and 2). Item A scores better than B
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with respect to attribute 1 but does worse with respect to attribute 2. Thus, both
items are on the same Pareto Frontier. This means that by switching from one
frontier item to another, one cannot improve an attribute dimension without
accepting to deteriorate another dimension. The item Decoy A increases the
attraction of item A, because A is always a better choice than Decoy A (A and
Decoy A possess the same utility w.r.t. attribute 2, but A is clearly better on
attribute 1). However, when comparing Decoy A with item B there is no clear
winner (Decoy A is better on attribute 1, but worse on attribute 2). Consequently,
in choice sets where users have to decide between items A, B and Decoy A, item A
will experience a positive bias due to the presence of Decoy A.

The framing effect describes the notion of people deciding differently on the
same set of options based on the decision frame in which options are presented
(Tversky and Kahnemann 1986). Kahneman and Tverski (1979) explain the
framing effect by the concept of loss aversion which is also the basis for their
Prospect Theory. In summary, people tend to experience (possible) losses more
than (possible) gains. This triggers people to react risk averse when options are
described in terms of gains and risk seeking when the same options are described
in terms of losses. In recommendation scenarios the situational context of users is
typically a buying situation that is framed as a decision about different gains.
Therefore, we can assume that users will predominantly act to be risk-averse and
choose the less risky option even if expected utilities are lower.

Teppan and Felfernig (2010) performed a variety of different experimental
studies where they explored position and decoy effects on result pages of rec-
ommender systems for different product domains. Notably, their proposition of a
decoy filter is a very valuable practical contribution. Their algorithm for decoy
minimization (DM) identifies misleading decoy effects by comparing objective
utility values with context-dependent utilities (i.e. based on the set of items that are
recommended together). Once the algorithm determines decoy items in recom-
mendation sets, it can either simply remove them or neutralize them by adding
additional decoy items. In the latter case items whose choice probabilities are

Fig. 7.2 Example of decoy
products

7.2 Implications from the Message Perspective 43



lowered due to the existence of a decoy item are strengthened by additionally
introduced decoy items that support them.

Very recent work of Teppan and Zanker (2012) builds on these studies and
extends them by also considering risk aversion strategies of users when appreci-
ating items as well as by observing interactions and relative strengths of these
effects. It actually turned out that risk aversion strategies biased study participants’
choices much stronger than decoy and position effects. Thus, in order to ensure
objective decision making and elicitation of true user preferences, understanding
and control of the aforementioned decision biases is crucial.

7.3 Implications from the Receiver Perspective

Empirical findings support the hypothesis that receiver characteristics such as
involvement and domain expertise are relevant receiver characteristics that
influence the perception of persuasive system traits as discussed in Chap. 5.
Therefore, these user factors need to be observed and considered when designing
the interaction experience. Conversational recommender systems need to offer
different modes of interaction. For instance, the DIETORECS project (Fesenmaier
et al. 2003) from the tourism domain is one of the earliest examples for supporting
different modes of preference elicitation and decision making. Users can, for
instance, select a destination based on inspiring pictures or specify concrete needs
and restrictions. In technical product domains such as consumer electronics dif-
ferent levels of abstraction of product features need to be applied in the conver-
sation with users. For instance, inexperienced notebook shoppers might not know
the meaning of abbreviations such as HDMI, but should be asked if they want to
connect external devices for playing high-definition multimedia content. In con-
trast, domain experts might find concise search interfaces for specifying these
technical product features most efficient and useful.

Furthermore, in the context of Web 2.0 applications and the availability of
information about users’ social networks additional opportunities for developing
persuasive recommender systems emerge. While collaborative recommendation
algorithms have been extended to exploit social and trust networks for computing
user neighborhoods and deriving recommendations, the persuasive potential of
Web 2.0 has not yet been fully explored in recommender systems research. For
instance, recommender systems could model the dynamics in social groups and
apply game theoretic considerations about whom to recommend what and when.
However, the discussion about furthering current research in the context of per-
suasive recommendation and also related ethical considerations will be continued
in the next chapter.
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Chapter 8
Directions for Future Research

While existing studies have identified and tested a number of influential charac-
teristics in human-recommender system advice seeking relationships, many
potential characteristics suggested by general communication theories such as
authority, caring, and humor have not been examined. Those unexamined
characteristics need to be successfully implemented and also empirically tested in
future recommender system studies.

The identified and tested characteristics also need to be more precisely
examined. The effects of source characteristics on judgments of source credibility
are often found to be complex rather than linear in previous studies conducted in
human-human advice seeking contexts (O’Keefe 2002). Since situational factors,
individual differences and product type can also play a significant role in
determining the recommender system’s credibility, relationships will have to be
specifically tested for specific recommender systems to provide accurate input for
design considerations.

In addition, there can be additional persuasive characteristics that might not be
prominent in influencing advice seeking relationships among human actors but are
important aspects to be considered in the realm of recommender systems. For
instance, anthropomorphism of the technology has been identified as an important
characteristic that influences interactions with technologies (Koda 1996; Nowak
and Biocca 2003; Yoo 2010) while it is of course not a critical characteristic in
interactions among human actors. The realness of interface agents can also be
considered as a potentially influential source cue. There is some evidence that
users are less likely to respond socially to a poor implementation of a human-like
software character than to a good implementation of a dog-like character (Kiesler
et al. 1996). In future research, such additional source cues need to be identified
and tested.

Some of the influential characteristics have been tested in isolation from
another. In order to investigate interaction effects, different cues should be tested
simultaneously if it is possible to implement them at the same time and also to
examine the relationship among source, message as well as receiver factors. This
will help with understanding the relationships among various factors.

K.-H. Yoo et al., Persuasive Recommender Systems, SpringerBriefs in Electrical and
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Overall, the literature presented in this book suggests that there is a great need
for research in this area. It also suggests that new methodologies might have to be
developed to investigate influences that happen at a sub-conscious level.
Especially a greater emphasis on behavioral measures of recommendation
acceptance seems to be warranted if the persuasiveness of recommender systems is
to be evaluated. There is also a critical lack of qualitative research in the
recommender system realm that could help build theory based on rich under-
standings of the user-system interaction. Further, recommender systems are
nowadays often accessed through mobile devices. This changes the interaction
process considerably. While there have been studies on mobile recommender
systems (Ricci 2011), comprehensive evaluations of interactions and persuasion in
mobile contexts are currently missing from the literature. As Ricci (2011) noted,
usability is influenced by particular characteristics of the mobile devices. For
instance, the input and interaction capabilities are often limited on mobile devices
(Ricci 2011). Small size of display was found to lessen the effectiveness of users’
task completion (Jones and Marsden 2005). In addition, tasks completed on mobile
devices can be frequently interrupted since mobile users access information on the
move. Considering these particular aspects affecting mobile interactions with
recommender systems, persuasive cues and their effects in mobile contexts should
be examined in future research. Another aspect to consider is that technology use
is often social (Gretzel 2011). This means that future research should also consider
situations with multiple receivers and the dynamics that emerge from their
interactions among themselves and with the recommender system.

Recommender systems are here to stay and will only increase in importance
with an ever greater amount of information available online and an increasing need
for personalized solutions. Research that can help improve the interactions
recommender systems facilitate is essential for driving recommender system
developments forward. One of the challenges with increasing their persuasiveness
is however, the question of which persuasion attempts are ethical and which are
not. Users often see recommender systems as objective in their choices of products
to recommend. This is of course not always the case. While user preferences play a
fundamental role, marketer or provider preferences are usually also incorporated
into such systems. Recommender system developers and researchers will have to
decide where they draw the line between persuasion and manipulation. Ultimately,
users will evaluate their satisfaction with the choices they made based on the
recommendation. Therefore, manipulation will not pay off in the long run.
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