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Abstract The Al speaker market is growing steadily. However, the satisfaction of actual users is only
42%. Therefore, in this paper, we collected reviews on Amazon Echo Dot 3rd and 4th generation
models to analyze what hinders the user experience through the topic changes and emotional changes
of each generation of Al speakers. By using topic modeling analysis techniques, we found changes in
topics and topics that make up reviews for each generation, and examined how user sentiment on
topics changed according to generation through deep learning-based sentiment analysis. As a result of
topic modeling, five topics were derived for each generation. In the case of the 3rd generation, the
topic representing general features of the speaker acted as a positive factor for the product, while user
convenience features acted as negative factor. Conversely, in the 4" generation, general features were
negatively, and convenience features were positively derived. This analysis is significant in that it can
present analysis results that take into account not only lexical features but also contextual features of
the entire sentence in terms of methodology.
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Table 1. Analysis of related research to Al speaker

Authors Research objectives Usage data Research method
H. J. Hwang Efﬂ_ects of Al gpeaker attrlbutes fqund through online smgle_ LDA topic modeling and regression analysis
et al. (2016) | review analysis on user satisfaction generation
H. J. Lee Analysis of the influence of Al speaker's artificial single . . . . )
(2018) intelligence attributes on user evaluation generation LDA topic modeling and information gain
H. J. Lee Analysis of the change in share of smart speaker multi . . . .
(2019) attributes over time generation LDA topic modeling and information score
Analysis of the difference in Al speaker usage .
J. M. Lee : ’ single . ; .
experience depending on the presence or absence ; Semantic Networks and eigenvector centrality
et al. (2019) - generation
of a display
J. H. Lee Presenting a method for deriving a positional map of single . . . . .
et al. (2020) | an Al speaker generation Sentiment analysis and PCA dimension analysis
Proposal .Of product \mproyements accordmgv to the multi LDA topic modeling and deep learning—based sentiment
Our study changes in Al speaker attributes by generation and ; )
. ) generation analysis
changes in user emotions
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Collect 3 and 4" generation of
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3. Lemmatization

. Vectorization

L 1

/ Sentiment Analysis Topic Modcling \
1. Txtract emotional index by 1. LDA bascd topic modcling
topics 2. Analysis of topic differences
2. Dectermine the user’s positive between generations
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Fig. 1. Research procedure
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Intertopic Distance Map (via multidimensional scaling) Intertopic Distance Map (via multidimensional scaling)

Marginal topic distribution

3
Mearginal topic distribtion

0%

Top-30 Most Salient Terms' Top-30 Most Salient Terms'

4000 e

8000 10000 0 1,000 2,000 3,000 4000 5,000 6,000

Overall tem frequency

saliency(term w) = gipit | wip(t)] for topics husng =t 3l (2012 1. saliency(term w) = frequeng

sum_t p(t | w) * log(pit | w/pit)]] for topics t see Chuang et al (2012)

Fig. 3. 3 generation model visualization results using Fig. 4. 4t generation model visualization results using
pyLDAvis pyLDAvis

Table 2. 3 and 4™ generation topic key words

3 generation
Topic Key words
1 Connectivity connect setup plug phone help
2 Purchasing Experience product gift purchase get feature
3 Voice recognition weather bedroom question hear ask
4 General features sound music small size compact
5 Convenience features light alarm radio morning sleep
4™ generation
Topic Key words
1 Convenience features time weather alarm game shopping_list
2 Purchasing Experience buy purchase gift get overall
3 General features sound quality previous bass design
4 Design white black cord seem device
5 Voice recognition music recognition command question understand
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Table 3. 3 and 4™ generation sentiment analysis result

3¢ generation 4" generation
Total number of numb_e_r of numbe_r of Sentiment  |Total number of numbe_r of numbe_r of Sentiment
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documents index documents index
documents documents documents documents

Topic 1 2,793 1,584 1,209 0.5701 1,306 1,011 295 0.7785
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