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ABSTRACT

Reproducibility of results is a central pillar of scientific

work. In music information retrieval research, this is

widely acknowledged and practiced by the community

by re-implementing algorithms and re-validating machine

learning experiments. In this paper, we argue for an in-

creased need to also reproduce the results and findings of

user studies, including qualitative work, especially since

these often lay the foundations and serve as justification

for choices taken in algorithmic design and optimization

criteria. As an example, we attempt to reproduce the study

by Kim et al. [1] presented in the RecSys (2020) paper ªDo

Channels Matter? Illuminating Interpersonal Influence on

Music Recommendationsº. By repeating this study on how

interpersonal relationships can affect a user’s assessment

of music recommendations on a new sample of n = 142
participants, we can largely confirm and support the valid-

ity of the original results. At the same time, we extend the

analysis and also observe differences with regards to adop-

tion rates between different channels as well as different

factors that influences the adoption rate. From this specific

reproducibility study, we conclude that potential cultural

differences should be accounted for more explicitly in fu-

ture studies and that systems development should be more

explicitly connected to its intended target audience.

1. INTRODUCTION AND CONTEXT

Ensuring the demonstrable reproducibility of experiments

is an essential part of the scientific method to acquire

knowledge. Reproducibility in music information retrieval

research traditionally has a strong focus on the repeatabil-

ity of experiments that demonstrate the performance of a
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system. To this end, the formalization and complete docu-

mentation of MIR workflows and processes is a top priority

(e.g., [2]). This includes proper documentation and provi-

sion of access to the data involved, to avoid contributing to

the so-called reproducibility crisis found throughout virtu-

ally all scientific disciplines. In the MIR community the

aspect of data access has been a topic of discussion since

the beginning, as dataset sharing is a particularly challeng-

ing and sensitive matter, foremost due to copyright issues,

cf. [3,4]. Also for evaluation, emphasis is given to applying

transparent, open, and sustainable methods, to objectively

quantify the performance of systems and consistently com-

pare systems [5]. In short, many efforts of the commu-

nity are devoted to sharing resources, re-implementing al-

gorithms, and re-validating machine learning experiments

to ensure reliable and valid scientific results.

In order to avoid potentially contributing to the repro-

ducibility crisis on another front, we argue that there is ur-

gent need in MIR research to also reproduce the results and

findings of user-centric studies, including qualitative work.

The system-centric view in MIR has been repeatedly sub-

ject to criticism and raised calls for more user-centric ap-

proaches (e.g., [6, 7]) as the objectives of the systems de-

veloped are ultimately rooted in users’ needs. In practice

this has led to user-centric work taking the essential roles

of requirement engineering (e.g. [8±10]) and/or of a sys-

tem evaluation vehicle, either by generating ground truth,

rating the outcomes of systems, or reflecting on their use

(e.g., [11±13]). As their outcomes have (or are supposed

to have) a fundamental impact and serve as justification

for choices taken in algorithmic design and deployed opti-

mization criteria [14, 15], their validity is by no means of

lesser importance than that of system-based experiments.

Clearly, reproducibility of experiments involving human

subjects is hard, as witnessed in the social sciences [16],

and has led to the development of the current evaluation

strategies as a workaround [17]. Nonetheless, when it

comes to the justification of systems objectives, further at-

tention should be paid to the scientific validity of findings

by reproducing and corroborating the findings of studies.

As an example, in this paper, we attempt to reproduce

the study by Kim et al. [1], presented in the ACM Rec-
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Sys 2020 paper ªDo Channels Matter? Illuminating In-

terpersonal Influence on Music Recommendationsº. We

have chosen this particular user study for several reasons.

First, the study subject is highly relevant for the develop-

ment and understanding of music recommender systems,

therefore clarifying the reproducibility of the experiments

is important for future research. Second, the study is well

documented with a clearly laid out methodology. Third,

as the original data was collected via a web-based survey,

to obtain a new set of responses of comparable quality, we

can follow the same strategy, with the main difference that

recruited participants have a different cultural, i.e. predom-

inantly European, background.

In addition to repeating the original study to investigate

the differences of music recommendations from music rec-

ommender systems (non-interpersonal) and friends and ac-

quaintances (interpersonal), we carry out further analyses

to gain insights regarding gender differences. We further

make use of the PRIMAD framework for reproducibility

of research in e-Science for positioning our work [18]. In

the terminology of the PRIMAD framework, in our repro-

ducibility study, we foremost prime the factor of data and

consequently investigate the generalization capabilities of

the analysis wrt. another sample of users. Through the

additional analyses, we also extend the methodology used.

The remainder of this paper is structured as follows.

Section 2 briefly motivates and summarizes the original

study by Kim et al. [1]. In Section 3, we describe the

methods used to reproduce the study. Section 4 reports on

the results and findings of the reproduced study, which are

further discussed in relation to the original study in Sec-

tion 5. In Section 6, we use the PRIMAD model as a tool to

systematically categorize the dimensions of reproducibility

in this work and suggest its use for future reproducibility

studies (not only) of user-centric studies in the MIR re-

search community. Finally, in Section 7 we draw conclu-

sions from this reproducibility study and point out aspects

to be considered for future work.

2. ORIGINAL WORK TO BE REPRODUCED

We aim at reproducing the findings of Kim et al. [1], who

have conducted a web survey to investigate the percep-

tions, evaluations, and differences of music recommenda-

tions received through two different channels: interper-

sonal, i.e., music recommendations received from friends

or acquaintances, and non-interpersonal, i.e. music recom-

mendations received from recommendation systems and

through updates on artists followed. The rationale behind

that study is to gain a deeper understanding of the charac-

teristics of interpersonal music recommendations and how

the interpersonal relationship affects the evaluation of the

recommendation.

To this end they recruited 175 Korean-speaking partic-

ipants (56% female; all above age 18, with 91% of partic-

ipants between 18 and 32). 1 Furthermore, they collected

1 Despite highlighting that all participants spoke Korean fluently, it
is not explicitly stated whether the survey was conducted in Korean or
English.

Study Kim Current

et al. [1] study

Number of participants (n) 175 142

Female participants 56% 45%

Age between 18 and 32 91% 86%

Use music subscription service 85% 69%

Sharing music with others 62% 16%

Table 1. Demographics and characteristics of survey

participants in the original study and the reproducibility

study. Values for the current study refer to percentages in

recorded responses.

information that 85% of the participants were active users

of a music subscription service for more than one year and

that 62% of participants were actively sharing music with

others more than once per week (see Table 1).

The study shows an interesting trend, namely that mu-

sic recommendations obtained from a system are typi-

cally considered to be more relevant for a user’s own taste

(which is the primary objective of recommender systems),

more convenient, and more frequently used and adopted

than interpersonal recommendations. On the other hand,

aspects of diversity, novelty, and serendipity were evalu-

ated higher when recommendations were obtained through

interpersonal channels. More detailed results of the study

are also included in this paper for comparison in Section 4.

From these results, the authors conclude that indeed in-

terpersonal and non-interpersonal channels have different

characteristics that should be accounted for when design-

ing music recommendation platforms, particular to take

advantage of their individual strengths (e.g., relevance vs.

diversity and novelty). They further highlight a limitation

of their study and point to a possible next step: ªSince

the study was conducted in Korea, Korean cultural back-

ground was reflected in the results. Future studies with

participants from other cultures (e.g., with different norms,

technologies available, etc.) will enable us to explore how

cultural differences can influence users’ perceptions and

behaviors towards music recommendations from different

channels.º In this paper, we aim at gaining such insights

by conducting the same study again with a fresh set of par-

ticipants, with a different background (i.e., predominantly

European), as described next.

3. METHODS

Following the method of Kim et al. [1], we used a

web-based survey to investigate interpersonal and non-

interpersonal music channels in the context of music

playlist creation and consumption. A similar survey was

designed with a section regarding interpersonal channels

(i.e., from friends or acquaintances) and a section regard-

ing non-interpersonal channels (i.e., from recommendation

systems) and sections with the respective questions were

presented in a random order to the participants (see Ta-

ble 2 for the survey questions). The survey was conducted

in English with all participants. The questions for each
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section consisted of the same questions, the only differ-

ence is whether they are related to interpersonal or non-

interpersonal channels. Upon presenting a section to the

participants, they were first asked if they had ever received

recommendations through the respective channel. If they

had not, they would skip the questions of that section and

would move on to the next section.

The survey questions were divided into two parts: 1)

evaluation criteria, and 2) usage behavior. Participants

were asked to respond to the four evaluation criteria (i.e.,

relevance, diversity, novelty, and serendipity) using a 5-

point Likert scale. Participants were then asked to respond

to the usage behavioral questions of frequency and conve-

nience in a similar 5-point Likert scale fashion. Addition-

ally, participants were asked to estimate the adoption rate

of the recommended music to their playlist (i.e., adding

the music to their playlist) on a percentage level. As with

the original survey, no actual recommendations were pre-

sented, as the survey solely focused on past experiences of

received recommendations.

4. RESULTS

We recruited a total of 142 participants for this study in

the context of three Master’s course projects at TU Wien

via open calls for participation advertised to other students

in the course, as well as other peers and acquaintances in

their extended networks, cf. [19±21]

Out of the disclosed and collected information of the to-

tal 142 participants, 45% identify as female, 55% as male,

with 86% aged between 18 and 32. When it comes to the

use of music subscription services, 69% of the participants

indicated to use music subscription services for more than

a year, and 16% shared music with others more than once

a week (a side-by-side comparison with the original study

can be found in Table 1). To investigate the reproducibil-

ity of Kim et al. [1], similar statistical tests were used.

In terms of cultural background, 89% of reporting partic-

ipants in our study state their origin to be in a European

country. In contrast to the original study, where 100% of

participants reported their background as Asian (specifi-

cally, Korean), in our study, only 7% report their origin to

be in an Asian country (see Table 3).

4.1 Evaluation of music recommendation channels

Initial mean comparison show that diversity, novelty, and

serendipity on average score higher for interpersonal mu-

sic channels, while relevance, convenience, frequency, and

adoption rate are higher for the non-interpersonal channels

(see Table 4). When conducting significance testing on the

four evaluation criteria, paired t-tests confirm that diver-

sity (p < .001) and novelty (p = .002) are rated higher for

interpersonal channels and relevance (p < .001) is rated

higher for non-interpersonal channels (see Figure 1A).

An additional principal component analysis (PCA) was

conducted to investigate the relationship between the four

evaluation criteria. The correlation matrix show that some

of the evaluation criteria appeared to be similar than oth-

ers. The PCA show two components to be extracted from

the data with a total accounted variance of 67%: compo-

nent 1 accounts for 42% and component 2 accounts for

24%. PCA bi-plot (see Figure 2) show that relevance

is mainly explained by component 1, and diversity, nov-

elty, and serendipity by component 2. The bi-plot indicate

that diversity, novelty, and serendipity are more closely

aligned, while relevance is almost orthogonal to these three

evaluation criteria.

4.2 Usage behavior of music recommendation

channels

Non-interpersonal channels rated higher for convenience,

frequency, and adoption rate (see Table 4). Significance

testing by using paired t-tests show that frequency was sig-

nificantly rated higher (p < .001) for non-interpersonal

channels than for interpersonal channels (see Figure 1B).

When it comes to the convenience of using a channel, non-

interpersonal channels were rated higher (p = .004) as

well (see Figure 1C). However, when it comes to the adop-

tion rate, although the non-interpersonal channel scored

slightly higher, there was no significant difference (p =
ns) between non-interpersonal and interpersonal channels.

Additionally, a linear regression was conducted to in-

vestigate the effect of frequency on adoption rate. Fre-

quency has a significant effect on adoption rate for inter-

personal channels (F (1, 110) = 4.416, p = .038) as well

as for non-interpersonal channels (F (1, 90) = 4.971, p =
.028). Whereas convenience plays an additional role on

adoption rate of non-interpersonal channels (F (1, 90) =
4.312, p = .041).

Furthermore, a univariate regression was conducted to

investigate the four evaluation criteria on the adoption

rate. For the interpersonal channels, diversity (F (1.68) =
1.574, p = .003), novelty (F (1.68) = 2.220, p =
.002) show to have a significant effect on adoption rates,

while for the non-interpersonal channels only novelty

(F (1.68) = 1.596, p = .06) appeared to be significant.

4.3 Gender differences

We conducted an additional multivariate test to investi-

gate the role of gender between interpersonal and non-

interpersonal channels. Gender differences were found

when it comes of frequency of the receiving recommen-

dations through non-interpersonal channels (F (1, 90) =
4.475, p = .035), indicating that males receive more fre-

quent recommendations through non-interpersonal chan-

nels than females. However, no significant gender differ-

ences (p = ns) were found within interpersonal channels.

Furthermore, a marginal significant effect was found

of gender on novelty within interpersonal channels

(F (1, 68) = 3.138, p = .061), indicating that males in par-

ticular receive more novel recommendations through inter-

personal channels such as friends and acquaintances than

females. No significant effects (p = ns) of gender were

found within non-interpersonal channels.
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Evaluation criteria

Relevance Is the music recommend through the channel consistent with the context and

theme of the playlist?

Diversity Does the music recommended through the channel diversify genre or mood of the

playlist?

Novelty Is the music recommended through the channel new or novel?

Serendipity Is the music recommended through the channel unexpected but good in terms of

the context and theme of the playlist?

Usage behavior

Frequency How often do you receive music recommendations through the channel?

Convenience How convenient is the process of listening to the music recommended through

the channel?

Adoption rate What percentage of the recommended music through the channel is added to the

playlist?

Table 2. Survey questions. Same questions were used for both interpersonal and non-interpersonal channels. Adopted

from Kim et al. [1].

Figure 1. Mean scores with standard deviation error bars (∗ p < 0.01, ∗∗ p < 0.001, ∗∗∗ p < 0.0001).

Continent Percentage

Europe 89%

Asia 7%

Africa/Middle East 3%

Oceania 1%

Table 3. Distribution of participants of the current study

according to disclosed origin per continent.

Figure 2. PCA biplot with the two extracted components.

5. DISCUSSION

In this section, we discuss the results obtained with regards

to reproducibility, deviations from the original study, and

additional analyses carried out to gain further insights.

5.1 Reproducibility

For this reproducibility study we followed similar proce-

dures and methods of the original work by Kim et al. [1].

Following the same procedures we recruited 142 partici-

pants to fill in questions on their music consumption be-

haviors through interpersonal and non-interpersonal music

channels.

Looking at the mean values, the overall strength of the

mean values suggest that similar trends are found (see Ta-

ble 4) in the current study as in the original study of

Kim et al. [1] between interpersonal channels and non-

interpersonal channels. By additionally conducting paired

t-tests, we tested whether there are significant differences

between the interpersonal and non-interpersonal channels.

Also here, we found in general similar results aside of that

novelty returned significant, but serendipity and adoption

rate became not significant. These results indicate that

the sample in this reproducibility study showed less pro-

nounced difference in the areas of serendipity and adoption

rate between interpersonal and non-interpersonal channels,

but more differences in novelty.

When looking at the relationship between the four

evaluation criteria (i.e., relevance, diversity, novelty, and

serendipity), we also found similar results as in the orig-

inal study. The PCA results show the extraction of two

components with a total of 67% of the variance accounted

for: component 1 accounting for 43% of the variance and

component 2 accounting for 24% of the variance. Our re-

sults show that the four evaluation criteria account for a
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Kim et al. [1] Current study

Interpersonal

(n = 155)

Non-Interpersonal

(n = 143)
p

Interpersonal

(n = 118)

Non-Interpersonal

(n = 100)
p

Relevance 3.47(0.86) 4.05(0.70) < 0.0001 3.45(0.88) 3.90(0.88) < 0.0001

Diversity 3.92(0.77) 3.59(0.90) < 0.001 3.59(0.95) 3.14(1.2) < 0.001

Novelty 4.09(0.71) 3.94(0.82) ns 3.85(0.88) 3.44(1.0) < 0.01

Serendipity 3.65(0.96) 3.23(0.98) < 0.001 3.59(0.85) 3.44(0.94) ns

Convenience 2.64(0.86) 3.05(0.83) < 0.0001 3.41(1.0) 3.78(1.0) < 0.01

Frequency 2.03(0.71) 2.65(0.89) < 0.01 2.82(0.89) 3.54(0.83) < 0.001

Adoption rate 38.34(22.47) 45.76(22.51) < 0.01 38.57(26.80) 38.68(27.24) ns

Table 4. Mean values of each factor with standard deviations and significance levels. Boldfaced values indicate the higher

mean values between interpersonal vs. non-interpersonal.

little less of the variance compared to the original study

(75.2% with component 1 accounting for 49% and com-

ponent 2 accounting for 26.2%). Although the accounted

variance of the PCA is lower than of the original study, the

extracted components still account for a large part of the

variance.

Further linear regression show similar results as in the

original study in which frequency plays a significant role

in both interpersonal and non-interpersonal channels when

it comes to adoption rates. Additional univariate test-

ing show that adoption rates are influenced by diversity

and novelty through interpersonal channels, while the nov-

elty factor only plays a role on adoption rates in non-

interpersonal channels. In this respect, our sample differs

significantly compared to the Korean sample of the original

study in which relevance and novelty factors play a role on

adoption rates in interpersonal channels and relevance and

diversity influenced adoption rates in non-interpersonal

channels.

5.2 Deviations

Although in general similar results were found in line with

the original study, there are obvious differences regard-

ing the effect of certain evaluation criteria on the adop-

tion rate. Where the original study found relevance and

novelty to play a role in interpersonal channels and rele-

vance and diversity in non-interpersonal channels on adop-

tion rates, the current study found that it is especially di-

versity and novelty for interpersonal channels and novelty

for non-interpersonal channels on adoption rates. This in-

dicates that for the participants in the current study, they

believe that non-system recommendations are able to pro-

vide them with more diverse music to listen to. Hence,

music that gets recommended through friends or acquain-

tances consist of better ways to find new music to listen to

in order to deepen or broaden people’s music taste. This

would suggest that people feel that music recommended

through a system or service is more homogeneous (e.g.,

recommending music from the short tail). The need to

include more diversified recommendations (or at least the

perception of diversification) in those systems may play an

important role on the satisfaction of users [22].

The found differences need to have further exploration

to find the root-cause of occurring. A possible cause could

be that cultural differences play a role [23]. The sam-

ple in the current study consisted of European participants

whereas the original study only had Korean participants.

Another difference in the demographics of the sample in

the current study is the low amount of participants that is

sharing music with others (merely 16% opposed to 62%

in the original study), which could contribute to the differ-

ences in findings.

5.3 Additional findings

Aside of testing the reproducibility of the work of Kim

et al. [1], we took this opportunity to further investigate

other effects within interpersonal and non-interpersonal

channels. Our findings show that the usability of non-

interpersonal channels plays a significant role on the adop-

tion rate of the music. In this case adding the recom-

mended music to the user’s playlist. Hence, even though

improving algorithms is given a lot of attention, the usabil-

ity still plays a vital role on whether recommendations of

systems are being adopted by its users.

We furthermore found that gender plays a role in some

aspects of interpersonal and non-interpersonal channels.

In particular, males were found to receive more frequent

music recommendations than females. This suggest that

males in general might be using music recommendations

systems more frequently than females. Additionally we

found an effect of gender on receiving novel music rec-

ommendations through interpersonal channels. These re-

sults suggest that males believe that music recommenda-

tions received through friends or acquaintances are more

often new or novel than females believe that they receive

through interpersonal channels. Hence, it seems that the

friends and acquaintances of males share and recommend

more often music that is new or novel with each other.

6. ANALYSIS USING THE PRIMAD MODEL

In order to further analyze and systematically place the

conducted reproducibility study, we apply the PRIMAD

model [18]. The goal of PRIMAD is to systematically

vary (ªprimeº) the factors (P)latform, (R)esearch Objec-

tive, (I)mplementation, (M)ethod, (A)ctor, and (D)ata, and

to categorize the various types of insights gained via the
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resulting reproducibility characteristics by analyzing the

variations made.

One of the core principles of the model is the under-

lying observation that a simple replication of experiments

under completely identical conditions does not lead to any

real knowledge gains, save from confirming a determinis-

tic behavior of the process. A substantial knowledge gain,

however, originates from specific priming and variation of

factors. In the concrete case, we are foremost interested

in the effect of priming (D)ata, with obvious deviations

regarding (A)ctor, i.e. the persons executing the experi-

ments, and (P)latform and (I)mplementation, which can be

considered robust due to the well-established and replica-

ble method, and are hence of lesser interest. By extend-

ing the analyses, we also vary the (M)ethod to gain further

insights with regards to the unchanged overall (R)esearch

Objective.

The repetition of user experiments using a different data

sample with a different background provides insights on

the generalization capabilities of the analysis. This offers

insights on whether the original observations also hold in

(slightly) different data settings. Simply using the same

data but priming only the parameter settings, on the other

hand, uncovers the parameter sensitivity of an analysis.

While such a sensitivity evaluation should actually be per-

formed by the initial investigation we frequently observe

that studies report on the process of meta-search for the

optimal parameter setting, yet sometimes failing to report

on the performance variations observed. These, however,

are crucial for understanding whether an insight holds as

general observation and can thus be deployed, or whether

a highly sensitive parameter that causes huge performance

variations on minor changes to that parameter basically

would limit application to predefined test settings.

More generally, the question of which factors to prime

is difficult to answer. Priming of (D)ata (parameters, raw

data) should be a given to derive conclusions that are not

based on singular events and configurations. (M)ethod

priming is essential for true confirmation of findingsÐ

and is finding additional support from the area of explain-

able AI, where (in principle) interpretable surrogate mod-

els are used to understand and explore the behavior of more

powerful black-box models. Priming of the (P)latform, at

the least, leads to information on the correctness of the

(I)mplementation and completeness of the description. 2

In the study investigated, the process was sufficiently

documented and even could be reproduced without avail-

ability of the original code for the user study or for subse-

quent data analysis. In general, for user studies, the stan-

dards for description of study design, method description,

and participants are high and expected to suffice for repro-

ducing the study. Furthermore, as the number of settings

and parameters to be documented and taken into account is

much smaller than, e.g., in machine learning experiments,

this should give further incentive to increasingly reproduce

2 Unfortunately, this aspect seems to see decreasing relevance through
the trend of publicly sharing code as extensive testing of code before reuse
appears to have lower priority. An investigation of the potentially harmful
effects of code sharing on scientific practice are still pending, however.

user studies and gather even further insights by systemati-

cally ªprimingº factors.

7. CONCLUSION

In this work, we reproduced the study by Kim et

al. [1] on differences of music recommendations obtained

through non-interpersonal channels, i.e., recommender

systems, and recommendations obtained through interper-

sonal channels, i.e. friends or acquaintances, with newly

collected data (sample size n = 142). By re-implementing

the analyses as carried out in the original study, we could

largely confirm the original results and support their valid-

ity. Possibly caused by the differences in music sharing

behavior and/or cultural differences (predominantly Euro-

pean vs. Korean study participants), we also found dif-

ferences in our results mostly with regards to novelty in

recommendations and their impact on adoption rate. From

this we conclude that the aspect of cultural differences in

music consumption should be accounted for more explic-

itly in future studies, i.e., by repeating and extending exist-

ing studies at larger, global scale, or specifically addressing

cultures. As MIR systems ultimately are designed for users

and user studies (if carried out) are the departing point for

the design of these systems, findings of one existing study

might not be reliable enough and generalize beyond the

group it was conducted with.

For conducting the various types of reproducibility

studies in MIR, using the PRIMAD model seems to be

a meaningful framework and we suggest its use in future

studies. We should stress, however, that in many repro-

ducibility studies the priming does not happen due to ac-

cording study design, but to compensate for lack of infor-

mation available, be it a lack of parameter descriptions, the

lack of sharing the data sets involved in training and eval-

uating systems, failure to make (thoroughly tested) code

available or have sufficiently detailed information on ar-

chitecture and design of, e.g., deep neural network models.

Such incomplete information forces the actors in repro-

ducibility studies to make documented assumptions on the

according setting, leading most likely to slight variations

in the according setting compared to the original study de-

sign.
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