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Abstract. The objective of this study was to test the feasibility of automatically
extracting and exploiting data from the YouTube platform, with a focus on the
videos produced by the French YouTuber HugoDécrypte during COVID-19
quarantine in France. For this, we used the YouTube API, which allows the
automatic collection of data and meta-data of videos. We have identified the main
topics addressed in the comments of the videos and assessed their polarity. Our
results provide insights on topics trends over the course of the quarantine and
highlight users sentiment towards on-going events. The method can be expanded to
large video sets to automatically analyse high amount of user-produced data.
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1. Introduction

YouTube is an online video-sharing platform, used by individuals, professionals or
institutions. It provides a huge range of Health-Related Content and was used during
COVID-19 outbreak as a source of information [1-3]. In most of the studies using
YouTube, videos are watched and then analysed manually [4]. However, there exist
automatic methods to extract useful information from online content, and in particular
YouTube [5].

The objective of this study is to test the feasibility of automatically extracting and
exploiting data from YouTube. For this, we will seek to identify the main topics
addressed in the videos of a French well-known Youtuber, and the audience's reactions
to these topics.
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2. Material and Methods

A YouTube video is characterized by a title, an author, the video itself, subtitles, a
number of positive/negative rates (like/dislike), comments. In this work, we analysed the
YouTube channel HugoDécrypte followed by more than 868 000 subscribers [6]. We
collected and exploited a maximum of data from videos of the “daily news” playlist
released between March 17" 2020 and May 04 2020, as it provides a

chronological overview of daily news regarding the COVID-19 outbreak in France.

YouTube Data API provides a way to collect metadata of a video: title, author,
duration, publication date, number of like/dislike, number of views, number of
comments, text description or its comments: author, publication date, text, number of
like/dislike. The API can be implemented in Python. Some of the metrics retrieved by
the API, namely number of views or like/dislike count, are representing a snapshot of
current data at the time of the API call and thus cannot be used retroactively. Retrieval
of number of views of a video overtime necessitates data collection stream. Thus, for the
present study, data used were the video title, publication date, comments publication date
and text.

In order to identify the main topics addressed in the videos, we have implemented
the following steps. (i) We extracted comments published in the 24 hours following the
release of the videos. (ii) For each video, we detected the 10 most frequent words from
which topics were drawn. Data management followed Natural Language Processing
(NLP) steps: accent and stopwords removal, tokenization, stemming. (iii) Topic
cooccurrence was assessed by computing the frequency of comments sharing both topics.
The two most co-occurring topics were linked in the network graph as well as the topics
presenting at least half the co-occurring frequency. (iv) Data from all the videos were
pooled to analyse the most discussed topics globally and compute the relative daily
frequency of comments for each topic.

To evaluate the audience's reactions to these topics, we used the polarity score
obtained using SAS Viya VisualTextAnalytics software [7]. This method is using a
sentiment lexicon attributing polarity scores to individual words. The overall comment
score is then computed based on each word polarity score as well as sentence structure,
punctuation and emoticons, on a scale of -1 (extremely negative) to +1 (extremely
positive). Average polarity, polarity distribution and number of positive, negative and
neutral comments were calculated for each topic on a video per video basis.

The following python libraries were used for this study: pandas and numpy (data
management), matplotlib.pyplot and seaborn (data visualization), nltk, sacremoses and
sklearn (NLP).

3. Results

Between March 17" 2020 and May 04" 2020, 49 videos related to the COVID-19
outbreak were published on the playlist “daily news” of “HugoDécrypte” channel. These
videos received 38 725 comments in the 24 hours following the release. For each video,
the median [1* quartile; 3™ quartile] number of comments was 771 [682 ; 865]. After
removal of stopwords, 135 unique topics were identified across the 49 videos. The top
10 discussed topics are presented in Table 1 and Figure 1.

Table 1 is presenting the polarity distribution of the comments across the 10 most
discussed topics based on SAS polarity score. The median [1st quartile; 3rd quartile]
polarity of all the comments is 0.00 [-0.20 ; 0.00]. The two topics with the most
percentage of positive comments were “thank you” and “Hugo” with respectively 30%
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and 27%. The two topics with the most percentage of negative comments were “death”
and “people” with respectively 87% and 62%. Overall, all the topics displayed a lower
ratio of neutral comments and a higher ratio of negative comments compared to the global
ratio for all the comments except for the two most represented topics “thank you” and
“hugo”.

Figure 1 represents a heatmap of the relative occurrence for each topic, across the 49
videos. Amongst the topics we have: “thank you”, “Hugo”,“France”, “quarantine”,
“masks”, “individuals”, “virus”, “deaths”, “people” and “country”. Main topics are
evolving and fluctuating based on video content although most topics have a recurring
pattern throughout the time of study.

Table 1. Number of comments and polarity distribution of the 10 most frequently mentioned topics.
Polarity is expressed in median [1* quartile ; 3" quartile].

Topic Percentage of comments (Number) Polarity
Total Positive Negative Neutral
Total 38725 15% (5763)  33% (12720)  52% (20 242) 0.00 [-0.20;0.00]
thank you 4898 30% (1 473) 16% (800) 54% (2 625) 0.00 [0.00;0.00]
Hugo 3837 27% (1 049) 19% (743) 53% (2 045) 0.00 [0.00;0.20]
France 2652 13% (344) 53% (1411) 34% (897) -0.20 [-0.38;0.00]
quarantine 2534 13% (323) 49% (1 233) 39% (978) 0.00 [-0.38;0.00]
masks 1992 14% (273) 43% (866) 43% (853) 0.00 [-0.20;0.00]
individuals 1993 11% (217) 60% (1204) 29% (572) -0.20 [-0.38;0.00]
virus 1780 8% (147) 60% (1 061) 32% (572) -0.20 [-0.38;0.00]
deaths 1774 4% (63) 87% (1 540) 10% (171) -0.38 [-0.54;-0.20]
people 1850 10% (193) 62% (1 153) 27% (504) -0.20 [-0.54;0.00]
country 1432 11% (164) 59% (840) 30% (428) -0.20 [-0.38;0.00]
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Figure 1. Frequency of the 10 most frequently mentioned topics in the comments across the 49 videos

Figure 2 represents the 10 topics discussed in the comments of the 9" video published on
March 22 2019, their average polarity and their co-occurrence. The three topics with a
positive polarity are related to the “work™ of “information” realized by the YouTuber
Hugo, and the subscribers “thank” him for that. The other topics present a negative
polarity, from -0.17 for “quarantine” to -0.33 for “deaths”, compared to the global video
polarity of -0.07.
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Figure 2. Topics discussed in the comments of the 9 video published on March 22 2019, their polarity and
their co-occurrence. Central circle represents the number of comments of the video. Outer circles represent
the 10 most discussed topics in the videos, with a radius proportional to their frequency, and a color related to
their average polarity. Edges are drawn between the most co-occurring topics.

4. Discussion

In this study, we have automatically extracted and exploited the comments of 49 videos
of a French youtuber, HugoDécrypte, who produced videos on current events during the
French lockdown of COVID-19 outbreak. From this automatic analysis came out the
main topics discussed in relation to the videos, and their polarity. The work of the
YouTuber was received positively by subscribers, while the topics discussed have a
negative polarity.

From a methodological point of view, the main difference with previous works is
that we were able to perform an automatic exploitation of data from the YouTube
platform [1]. It presents some advantages compared to the manual method: (i) the study
can cover a larger number of videos, (ii) it can be replicated several times over time (iii)
the methodology can be applied to any video to retrieve main topics and polarity.

Even if the YouTube API provides an easy way to automatically extract data from
the YouTube platform, it also presents some limitations. First, all data are not available:
subtitles can only be extracted by the owner of the channel. Secondly, when submitting
retrospective queries, the API returns a limited amount of content. In order to have
completeness, the query may be submitted in real time in streaming. Furthermore, the
YouTube API is returning a non-exhaustive sample of the videos and comments that may
vary from a query to another and based on the time between query and publication date.
Last, the NLP methods for the treatment of comments used in this study delivered decent
results with the selected videos, but it depends very much on the community, the
vocabulary and language used as well as the topics discussed. This has yet to be tested in
other contexts. Some parts of the extraction and cleaning process of the video content
may depend of the context and need to be updated for each study.

Authors have to be cautious when interpreting results from polarity score. Indeed,
we experimented with another French lexicon besides SAS sentiment analysis, from the
library TextBlob_fr [8], which returned different raw polarity score. The first method is
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biased towards negative score while the second method is biased towards positive score.
Sentiment analysis studies on French content is lacking compared to English corpus. The
development of a more complete and up to date lexicon for French content, especially
focused on social network corpus, is required to improve the results and reliability. To
go further, emotion analysis (happy, sad, angry, fearful, excited, bored) can also enhance
results by providing a more precise picture of the community feeling towards the
different topics [9].

While the study is aimed at studying the community interaction with the main
discussed topics, there is no current way to retrieve topics discussed in the video without
watching it and manually analysing audio and video content. Subtitles retrieval by other
means than using the YouTube API could be considered. Besides, YouTube recently
released a new feature allowing content creators to timestamp their video and split it in
several chapters based on the topic discussed at that point. This could provide an easy
way to automatically extract the different topics mentioned in the video [10].

5. Conclusions

Social Media and YouTube represent a novel and fast-growing way to share
information and discuss about trending topics worldwide. With the explosion of video
content, we proposed an automatic method to collect and exploit citizens produced data
by highlighting main discussed topics in the comment section of a video and user
sentiment towards it.
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