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ABSTRACT

Up- and down-voting user-generated content is a common way for eliciting community feedback and facilitating content moderation. However, previous studies have shown potential detrimental effects of negative feedback in the form of downvoting, which raises a question: How does removing the downvote option affect user behavior? In this paper, we explore this question in a popular online community, Reddit. We found that removing the downvote button decreased commenting, and reduced both negativity and positivity without making an apparent change in overall sentiment of comments. 
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INTRODUCTION

Many online communities rely on community feedback to moderate, filter, and curate user-generated content [8]. Up- and down-voting is a common way for users to provide such feedback, and is adopted by many platforms that support online communities. Such feedback especially when given to newcomers motivates their future contributions [3,4,5,7,21]. However, negative feedback, particularly in the form of downvotes, is found to have detrimental effects on the community [5]. For example, studies of community feedback in Disqus [5], eBay [11], and Slashdot [12] suggest that receiving negative feedback could decrease the quality of the recipients’ future contributions. In addition, those who receive negative feedback are more likely to give negative feedback to others (generalized reciprocity) [5], and other users are more willing to give negative feedback to those who have previously received negative feedback [5,11]. 
Reddit is one of the platforms for online communities that uses up- and down-voting mechanisms. As part of customization facilities offered to communities, Reddit allows hiding of the downvote button, which offered an opportunity to study effects of hiding the downvote button in an ecologically valid setting and at a large scale. In this study, we focused on commenting behavior, and found that removing the downvote button decreased commenting, and reduced both negativity and positivity without making an apparent change in overall sentiment of comments. Our findings and their implications for future research are discussed.
Reddit: a platform for online communities
Starting off as a link sharing system, with growth of discussions around links, Reddit evolved to become a platform for online communities, called subreddits, to discuss links and member-generated content alike [18]. Reddit relies on subreddit moderators’ efforts as well as members’ up/downvoting and reporting of posts to maintain quality of contents (although, not all posts receive the attention they deserve [10]). A study of subreddit /r/Sandy demonstrated how moderators and members support each other to set the appropriate tone for the subreddit [13]. 
In addition to direct moderation of content and setting rules, moderators can customize the design of subreddits to shape user behavior. One way through which moderators can customize subreddits is using a CSS file to defines various aspects of design and appearance of subreddits, including changing appearance of the downvote button or completely hiding it. While users are able to disable subreddits’ special styles, many users do not do that to enjoy the custom look and feel of the subreddits that they visit. This provided an opportunity to study potential effects of hiding the downvote button on user behavior.   

Commenting and voting on posts are considered to be two complementary ways of expressing opinions on contents. Voting offers a lightweight mechanism for expressing opinions without having to engage in a discussion to justify that opinion, while commenting offers a more expressive communication channel. We expected that in absence of the downvote channel, commenting would be used as a substitute channel, i.e., some of those who would have downvoted posts will put a negative comment in lieu of downvoting. 
H1. Hiding the downvote button increases the number of comments.  
H2. Hiding the downvote button, increases degree of negativity of comments.
Methods
To investigate our hypothesis, we looked at potential effect of downvoting on commenting behavior in two complementary steps, first comparing subreddits that have removed the downvote button with those that have not, and second comparing commenting behavior before and after removal of the downvote button. Data collection and analysis methods for the two steps are described below.
Data Collection

We used Reddit API to get a list of 10,000 most popular subreddits. We then analyzed the CSS styles used by these subreddits to identify those that hide the downvote button (automatic detection, followed by manual verification). We selected top 150 of them for further analysis. In order to be able to control for topic of subreddits in our analysis, we needed to collect data from subreddits that cover similar topics as to those that hide the downvote button. Many subreddits provide links to related subreddits in their sidebar, which we used to identify subreddits that covered related topics. We then collected all recent posts (limited by Reddit) of the subreddits. This procedure resulted in 340,654 posts on 517 subreddits, created by 169,446 users. From 517 subreddits, 209 had removed the downvote button. This is more than the original 150 subreddits, because some of their related subreddits had also hidden the downvote button. We considered relevance of subreddits to be transitive, i.e., if subreddits S1 and S2 were related, and S2 and S3 were related, then S1 and S3 were considered to be related. This resulted in 109 groups of subreddits. This grouping was used in regression analysis to control for potential effects of topic of subreddits. 

For our second analysis, we needed to identify subreddits that removed the downvote button at some point before the date of the last post of that subreddit in our dataset. We used Wayback Machine API to collect a copy of the subreddit’s CSS file that was recorded close to the date of the subreddit’s last post in our dataset. This analysis identified 58 potential candidate. In our manual verification, we removed detection errors, as well as subreddits that changed visibility of downvote button more than once, those that were private for a period, and those that removed the downvote button at the same time as a prominent related event (FIFA World Cup for a football-related subreddit, and season premiere of a TV series for a subreddit about the TV series). Our manual verification resulted in 43 subreddits that were potentially suitable for our analysis. We used three methods for identifying the date of removal of downvote button: analyzing copies of the subreddit recorded by the Wayback Machine, searching each subreddit for a post that would mention removal of the downvote button, and personal communication with subreddit moderators. We excluded subreddits for which the change period was not possible to narrow down to a period of 60 days or less, and those that had less than 10 posts on either side of the change period. This procedure resulted in 21 subreddits that cumulatively contained 14,447 posts and 96,386 comments by 27,816 users. This dataset was used for the second analysis described below. 
Data Analysis

We investigated effect of removing downvote button on the number of comments and sentiment of comments using mixed-effects Poisson and linear regression analyses. In all models, a binary variable represented whether or not downvote button was shown to the users, henceforth downvote-visibility. 
Our first analysis looked at potential effect of hiding downvote button on the number of comments by comparing subreddits that have removed the downvote button, and those that have not. The regression model included fixed effects of downvote-visibility, number of subscribers, age of subreddit, post’s date, and random effects of topic and post’s author. 

In our second analysis, we looked at potential effect of hiding the downvote button on the number of comments, by comparing number of comments on posts created before and after removal of the downvote button. The regression model included fixed effects of downvote-visibility, number of subscribers at the end of each period, post’s date, and random effects of subreddit and author. We also analyzed potential effects of hiding downvote button on sentiment of comments. We calculated three dimensions of valence (pleasantness), arousal (intensity of emotion provoked), and dominance (degree of control exerted) for each comment using weighted average (with ambiguity calculated based on standard deviation as weight), simple average, and percentage of high valence words in comments. We used both ANEW [2], and a more comprehensive 13,915 word affect dictionary [20]. As a secondary measure of sentiment, we used negativity and positivity dimensions, measured by SentiStrength [19]. We conducted regression analyses, similar to one described above, with each of the affect dimensions as a response variable.
Results
Our first regression analysis compared subreddits that hide the downvote button with those that do not (as described in the Data Analysis section). Table 1 shows that there was a small but significant effect, suggesting that hiding the downvote button decreases the number of comments by 2%. This result did not support our hypothesis that inability to express negative opinions by downvoting would motivate users to express their negative opinions by commenting on posts. 

	Predictor
	IRR
	z value
	p value

	Hidden downvote
	0.9795882
	-6.93
	<0.0001

	Number of subscribers
	1.0000002
	137.48
	<0.0001

	Subreddit’s creation date
	1.000211
	79.95
	<0.0001

	Post’s creation date
	1.0001
	13.35
	<0.0001


Table 1: Poisson regression predicting the effects of hiding downvote button on number of comments by comparing different subreddits
The very small effect sizes, as measured by incident rate ratios (IRR) shown in Table 1, might suggest that the difference between subreddits is so large that could mask the potential effect of hiding the downvote button. To investigate whether the difference in number of comments is associated with removal of downvote button or specific characteristics of subreddits not controlled for in our regression analysis, we conducted a second analysis, comparing comments before and after removal of downvote button (as described in the Data Collection and Data Analysis sections). Our analysis of number of comments shows that posts after hiding of downvote button received less comments than posts before the change (see Table 2), consistent with our first analysis. However, the effect was much stronger in this analysis, comparing to the first one. This analysis suggest that hiding the downvote button increases number of comments by 24%.
	Predictor
	IRR
	z value
	p value

	Hidden downvote
	0.76
	-16.04
	<0.0001

	Number of subscribers
	1.000028
	47.56
	<0.0001

	Post’s creation date
	1.00067
	15.63
	<0.0001


Table 2: Poisson regression predicting the effects of hiding downvote button on number of comments by comparing posts before and after hiding the downvote button in each subreddit
We also analyzed whether the sentiment of comments changed after removal of downvote button. Table 3 summarizes results of the regression analysis based on weighted average of valence, arousal, and dominance of words that appeared in each comment. Analyses based on simple average and percentage instead of weighted average suggested similar results.
	Predictor
	Dim.
	IRR
	t value
	p value

	Hidden downvote
	V
	0.9988
	0.273
	0.8484

	
	A
	1.00025
	0.192
	0.6295

	
	D
	0.99949
	-0.192
	0.0697

	Number of subscribers
	V
	0.9999994
	-3.323
	0.0007

	
	A
	1
	0.285
	0.7490

	
	D
	0.9999997
	-2.915
	0.0036

	Comment’s date
	V
	1.000015
	1.352
	0.1762

	
	A
	0.9999971
	-0.925
	0.3549

	
	D
	0.9999987
	-0.195
	0.8455



Table 3: Linear regression predicting the effects of hiding downvote button on sentiment of comments (Valence, Arousal, and Dominance)
We also conducted a similar analysis on negativity and positivity dimensions, measure by SentiStrength [19], and found that both negativity and positivity decrease, but the total sentiment appears unchanged (Table 4), consistent with the previous analysis. 
	Predictor
	Dim.
	IRR
	t value
	p value

	Hidden downvote
	N
	0.9498986
	-3.475
	0.0008

	
	P
	0.9781229
	-1.508
	<0.0001

	
	T
	0.9739357
	-0.192
	0.3657

	Number of subscribers
	N
	1.000002
	2.941
	0.0034

	
	P
	0.9999985
	-2.358
	0.0207

	
	T
	0.9999965
	-4.186
	<0.0001

	Comment’s date
	N
	1.000016
	0.451
	0.6522

	
	P
	0.999957
	-1.207
	0.2274

	
	T
	0.9999517
	-1.035
	0.3007


Table 4: Linear regression predicting the effects of hiding downvote button on sentiment of comments (Negativity, Positivity, and Total = P - N)
Discussion and Limitations
Our findings suggest that hiding the downvote button is associated with a decrease in number of comments. This finding did not support our hypotheses. While it is still possible that some of the negative opinions turn into negative comments in absence of a downvote option, it appears that other mechanisms influence the commenting behavior in the reverse direction more strongly. Below we discuss two of the potential mechanisms that might have contributed to a decrease in number of comments in absence of a downvote option.
One possibility is that higher percentage of upvotes (due to hiding the downvote button) could reduce perceived controversiality of posts. An individual user’s behavior and perception is influenced by prior activities of other users [9,17]; in the case of Reddit users, their perception of controversiality of posts could be influenced by the number or proportion of downvotes cast by previous users, and according to prior research people perceive controversial topics as interesting, and are more likely to discuss them, especially in contexts where identities are not disclosed [6], such as Reddit. Our sentiment analysis found a decrease in strength of both negativity and positivity of comments, which corroborates this hypothesis. To counter this potential effect, we suggest that in situations where effects of downvoting on contributors behavior is not desirable, sociotechnical systems can collect downvotes but only represent the degree of controversiality i.e., how polarized the votes are, rather than absolute number of votes or percentage of votes.
Another possibility is that voting as a form of low-cost contribution could act as a gateway to more significant contributions. Previous studies of foot-in-the-door technique suggest that convincing users to put a small effort increases the chance of accepting larger or more costly tasks [1,14,15,16]. Hence, users who are offered an option to express their negative opinion on a post in a low cost manner might be more likely to comment on that post or on other posts in future. Teasing out potential effects of the mechanisms discussed here would require several studies that is outside the scope of this note and is left for future research.
A limitation of our study is that, as discussed in the Data Collection section, users were able to disable the CSS style to be able to downvote posts, so our findings may not fully generalize to situations where users are not offered any chance to downvote. We conjecture that the effects we observed would be stronger if downvoting was completely removed, because a larger portion of the community would be affected by any of the potential mechanisms that we discussed. Future studies in more controlled environments are needed to investigate this conjecture.
Another limitation of this study is that we focused solely on quantitative analysis of potential effects of hiding the downvote button. In absence of a downvote option, commenting behavior could change in numerous ways that require manual coding of comments to be identified, which is another avenue for future research.
Conclusion

How does removing the downvote option affects user behavior? In this note, we described a first step in answering this question. We found a negative effect on the number of downvote, and a moderating effect on negativity and positivity of comments. We discussed potential mechanisms that might be responsible for the observed effects of commenting behavior, and identified several avenues for future research.
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Figure 1. As part of customization of subreddits, subreddit moderators can hide the downvote button.





Paste the appropriate copyright/license statement here.  ACM now supports three different publication options:


ACM copyright: ACM holds the copyright on the work.  This is the historical approach.


License: The author(s) retain copyright, but ACM receives an exclusive publication license.


Open Access: The author(s) wish to pay for the work to be open access.  The additional fee must be paid to ACM.


This text field is large enough to hold the appropriate release statement assuming it is single-spaced in TimesNewRoman 8 point font.   Please do not change or modify the size of this text box.


Every submission will be assigned their own unique DOI string to be included here.








�I would remove the presentation of these: they are just control and had no effect. 





