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Executive Summary

The purpose of this deliverable is to present the updates towards capturing and analysing social media posts
using a sentiment analysis tool to determine the views of the general public towards autonomous mobility,
targeting a more complete understanding of current acceptance levels of autonomous mobility and the main
fears that reduces this acceptance.

This report presents the data capturing results from all three social media platforms, specifically Twitter, Reddit
posts and comments and YouTube comments, the results of their analysis using deep learning based sentiment
analysis algorithms.

The development of the underlying system is presented in D2.2, with some adjustments reported in D2.5, that
were made in order to increase the captured content and fine tune the sentiment analysis algorithms. The
system described in D2.5 remains the same.

For the results of the analysis, we present the analysis of the newly captured data, and we also discuss
knowledge extracted by them.
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1. Introduction

1.1. Purpose of the Document

This deliverable gives an update of the efforts towards mining and analyzing social media posts for determining
the degree of user acceptance of autonomous mobility solutions, as well as elicitating the main fears and
reservations of the general public towards autonomous modes of transportation. This update comes as a
continuation of the effort described in D2.2 and D2.5, where a sentiment analysis framework was used, based
on the mining of relevant social media data.

This document presents the updates in the structure of the sentiment analysis framework and the data capturing
process, as well as the results of the sentiment analysis performed over the captured social media posts. The
capturing period was from the 1% of October 2020 to the 15" of June 2021. We aim at:

(i) presenting the current acceptance levels of autonomous mobility,
(ii) determine the main fears that reduce that level of acceptance.

1.2. Intended audience

Due to the confidential status of the deliverable, the contents and scope of this report are relevant to project
partners for other project activities, to be used throughout the duration of this project.

1.3. Interrelations

This deliverable affects mainly the workings of WP2 and WP1. Specifically, this report aims at capturing an
objective view of the general public’s sentiments and fears towards automated mobility, which affects the
endeavors of activity A2.4-Behavioral models. Moreover, the elicitation of primary fears towards autonomous
modes of transportation affects the project’s Risk Assessment of A1.3. Finally, the outcomes of this activity are
expected to be used in all technical activities of this project, in a way that will be decided per case, by the relevant
partner in charge.

After its formal release, updated versions of this document will be issued in the form of D2.7

1.4. Structure of the Report

The rest of this deliverable is organized in the following way. Section 2 describes the updates in the data
capturing strategy, and presents the information that was analysed. Section 3 consists of the analysis of the
results. Finally, Section 4 presents our conclusions.
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2. Data Capturing Strategy Update

2.1. Targeted Social Media Platforms

Following the efforts described in D2.2 and D2.5 we focus again on the social media channels that were
described, namely Twitter, Reddit and Youtube. Adaptations in the scraping of posts have been made, and we
have increased the relevant posts captured by a significant margin. During this period, we analysed The Twitter
mining for example allowed us to analyse almost 24.763 tweets, 125 Reddit posts and comments and 12457
Youtube comments.

Table 1 shows the total of social media posts analysed up to 30/6/2021.

Table 1: Social Media Analysed Posts (Totals)
1%t Capturing Period (D2.2) 2" Capturing Period (D2.5) 3™ Capturing Period(D2.6) Totals

Twitter | 8143 29412 24763 62318
Reddit 495 226 125 846

YouTube | - 13307 12457 25764
Totals 8638 42945 37345 88928

2.2. Data Capturing per Social Media Platform

2.2.1. Twitter

During the second data capturing process we have fine-tuned the mining algorithm. We managed to capture
24.763 individual posts. 1.496 of them not expressing any opinions (such as announcement of various products
or other news related posts without commenting).

The pre-processing of the tweets follows the same framework presented in D2.2. Specifically:
1. all hyperlinks and mentions to other users were deleted from the texts.

2. The emojis in all posts were replaced with their keywords. For example, the emoji was replaced by
its keyword, i.e. (angryface).

3. Finally, a number of tweets were excluded as after their pre-processing, their text length was too small
to be assessed. Tweets with the length of at least one full sentence were kept.

2.2.2. Reddit

The process described in D2.2 was followed here again. Unfortunately, there was again a significant reduction
in traffic in the capturing period, with only 125 posts and comments being captured.

2.2.3. YouTube

Following what was introduced in D2.5, we continued analysing comments from popular YouTube videos. For
this period, a total of 12457 comments were analysed.

June 2021 7
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3. Analysis of Results

3.1. Overall Scores

In this section we present the results of the classification task. Each individual tweet, reddit post, or reddit
comment and YouTube comment was fed to the sentiment analysis tool that was described in D2.5, which
returned a classification label. The architecture of the tool is the same used for the analysis of D2.5 and includes
an Embeddings layer, a Gaussian noise layer and a Dropout layer which are fed in two Bidirectional Long Short
Term Memory (LSTM) layers. The LSTM layers are followed by a concatenation step, an Attention model layer
and a dropout layer that is finally led to the last fully connected layer. A view of the learning architecture can be
viewed in the Figure 1.

Embedding Vector

Attention Vector .
(0 e
Dropout ﬁ:—[)’rupuu:t ‘
Concatenation Attention ‘
Embeddings Gaussian Noise Bidirectional LSTM Dense
Figure 1: Neural Network model Architecture
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Figure 2: Breakdown per sentiment intensity for all the captured posts.
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Figure 3: Type of sentiment per social media post
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Figure 4: Composition of posts per sentiment

Beyond the classification outcome we also used the polarity score. This is used as a validation step to see if the
density per polarity mirrors the results of the classification outcome. The distribution of polarities in this
capturing period, looks similar to the one in the previous captured period. This shows a similar behaviour of the

classifier.
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Figure 5: Average polarity on the captured posts (Negative polarity indicates a negative opinion)
3.1.1. Twitter

As we can see, a lot of posts do not display an opinion with high sentiment intensity, as 59% is classified as
neutral. However, the positive opinions outnumber the negative ones again, as 28% of the results were classified
as Positive or Mostly Positive Opinions, while the Negative and Mostly Negative classes included 11% of the
captured tweets. These results show no particular movement of opinion between this period and the period
analysed in D2.5.
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Figure 7: Frequency of Posts in each opinion category

3.1.2. Reddit

—— o
——

The results of the Reddit opinions mirror the conclusions of the initial analysis of D2.2, as Reddit users seem
more positively inclined towards autonomous mobility solutions. Specifically, 35% of opinions were positive,
while 20% were negative. This distribution of opinions differs significantly from the previous capturing, as we
find an almost 10% increase of negative opinions. However, due to the small sample size in Reddit, such
fluctuations are to be expected, due to the significant effect that a single repeated poster can have in the sample.
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Figure 9: Frequency of exported sentiment levels of Reddit Posts/Comments

3.1.3. YouTube

Following the same methodology once again we present the outcomes of the analysis in YouTube comments.
The results for YouTube comments are similar to the Twitter analysis, with a 34% and 11% for positive and
negative opinions respectively. This shows an increased positivity in opinions for this capturing period.
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Figure 11: Frequency of exported sentiment levels of YouTube Comments

3.2. Discussion of Results

Going further than the simple statistical analysis of the results, we implemented a name entity recognition (NER)
algorithm over the captured data. This process aims at locating the named entities mentioned in the
unstructured text of social media posts. This analysis aimed at identifying specific events and entities that were
popular occurrences in each sentiment class. For simplifying this task, we divided the captured posts in two
subcategories, the negative opinions (that included the Negative and Mostly Negative class labels) and positive
opinions (that included the Positive and Mostly Positive class labels). The Neutral class is disregarded here. We
see that most liked, retweeted and popular entities are parts of the positive class labels.
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Figure 12: NER in the captured social media posts

June 2021 14




DRIVE2

THE FUTURE

pr—
——

D2.6 — 2nd revision of D2.2 Sentiment analysis on social media

Moreover, repeating the process of D2.2 we aimed at extracting main fears of the Negative subcategory. Again
the main issues identified were concerns about safety (42.13%), as well as the impacts in employment (31.91%).

4. Conclusions

This report presents an update in the sentiment analysis and social media capturing of A2.5, as well as the data
gathering that took place during the second stage of this activity. We present updates in the data capturing
process, the analysis of one additional web data source, i.e. YouTube comments, as well as a sentiment model
with a higher degree of granularity.

This updated the data capturing procedure, and sentiment analysis scheme, were once again used in order to
determine the level of acceptance for autonomous modes of mobility. Moreover, after the classification, we
used the data that expressed “negative” opinions towards social mobility to identify key fears and reservations
that drive those negative responses.

By analysing the new data, we can see some main fears persisting, namely the ones relevant to technophobia,
while some others have found increased interest, specifically the fears relevant to the impact of autonomous
vehicles in the job market. The new classification scheme allows us to analyse the data in a more detailed way,
disregarding opinions that do not showcase a clear sentiment background, i.e. neutral class. Thus we can see
the breakdown of opinions in a more robust way. From the analysis we can deduce that the acceptance levels
are quite high, and similar to the previous capturing period.

All the data capturing and analysis efforts followed a privacy preserving framework that adheres to all current
regulations and ethical guidelines.
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