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Abstract

The technology of domestic smart speakers has gradually matured since 2016.
Many brands have emerged and consumers have shown huge intertest in them.
However, the quality of different brands varies greatly, making it difficult to choose
from them. Because there are few studies on the analysis of existing products on the
market, and little research in exploring the online review data of smart speakers, this
paper aims to evaluate the e-commerce online reviews of 9 representative smart
speakers, including Tmall. Elves, Xiaobei of 360, Xiaodu of Baidu, Xiaoyi of Huawei,
Dingdong of Jingdong, YOYO of Glory, TingTing9420 of Tencent, Xiaoya of
Himalayan and Xiaoai of Xiaomi, in order to understand their advantages and
disadvantages, providing suggestions to the consumers for purchase and the

manufacturers for improvement.

The paper uses Jingdong platform as the data source to craw online comment and
performs text deduplication and mechanical compression. Then sentiment analysis
and semantic network analysis are conducted to visualize the causal relationship of
the comment features. Further, LDA model is applied based on the positive and
negative evaluation results of semantic network analysis, to identify potential themes.
Later, feature frequency table is established, the commodity attribute of the comment
data is extracted by the TF-IDF method, and the optimal smart speaker is found.
Lastly, the Bayesian network model is used to explore the influencing factors of user

satisfaction of each product.

Through above analysis, we recommend two smart speakers to the customers:
Xiaoyi and Xiaodu. Besides, YOYO and Dingdong are stable and are also advisable
to purchase. If consumers are more concerned with price/performance ratio, they can
also buy Xiaobei, which however may contain some risks as the comments of this
product are largely either very positive or very negative. The overall performance of
the Tmall Elf is poor, but it is regarded as with outstanding interesting attributes, and
thus is suitable for children. Accordingly, we propose the following recommendations
to manufacturers: customize the products to cater to the consumers’ needs; set the
voice wake-up command as self-defined, add languages such as dialects; expand the
music library and enrich the content resources; improve the appearance and make the
size customized; increase the cost performance and refine the charging methods.

Keywords:Smart speaker;Sentiment analysis;LDA  model; TF-IDF;Bayes

network
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MERE DU R 55 i R R

(=) RERBREESH
%23 PR LR PR

L% i
W 2 3 4 5
2 0 1 0 0
3 0. 001 0.814 0. 062 0.121
4 0 0. 545 0 0. 454
5 0 0.88 0.011 0. 107
24 RReSE R
L% M
W A E 3 4 5
2 3 1 0 0
3 2 1 0 0
3 3 0. 804 0. 083 0.112
3 4 0.725 0. 075 0.2
3 5 0. 805 0.077 0.116
4 3 0.833 0 0. 166
4 5 0.2 0.4 0.4
5 3 0.822 0.074 0. 103
5 4 0.5 0.25 0.25
5 5 0. 684 0. 026 0. 289
25 HilKMMER
5% M2
W g #he 3 4 5
2 2 1 0 0
3 3 0. 856 0.013 0.129
3 4 0. 826 0. 057 0.115
3 5 0. 693 0 0. 306
4 3 0.333 0. 166 0.5
4 4 1 0 0
4 5 0. 666 0 0.333
5 3 0 0. 897 0. 102
5 4 0 0.8 0.2
5 5 0 0. 795 0. 204
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26 G NER

4 W%
WEE BRE 3 4 5
2 3 1 0 0
3 3 0. 874 0.017 0. 108
3 4 0.634 0.019 0. 346
3 5 0. 746 0. 053 0.2
4 3 1 0 0
4 4 1 0 0
4 5 0. 666 0 0. 333
5 3 0.833 0.035 0.13
5 4 0.8 0.04 0.16
5 5 0.727 0.022 0.25
27T RESFMNER
LR MR
R = 2 3 4 5
2 3 0 1 0 0
3 3 0.003 0. 87 0. 091 0.033
3 4 0 0.714 0.071 0.214
3 5 0.011 0. 681 0. 159 0. 147
4 3 0 0.9 0.1 0
4 5 0 0 1 0
5 3 0.003 0.937 0. 045 0.013
5 4 0 0. 833 0. 083 0. 083
5 5 0 0. 807 0. 038 0. 153
%28 W AAEER
R4 W%
R R 2 3 4 5
2 3 0 1 0 0
3 2 1 0 0 0
3 3 0 0. 998 0 0. 001
3 4 0 0.5 0.234 0. 265
3 5 0 0.911 0. 088 0
4 3 0 1 0 0
4 4 0 0 0 1
5 2 1 0 0 0
5 3 0 1 0 0
5 4 0 0. 562 0. 187 0.25
5 5 0 0. 846 0 0. 153
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(2 NEEREEHE
R 29 MEM AR

L% RS
W 3 4 5
3 1 0 0
4 0. 666 0.333 0
5 0. 698 0 0. 301
% 30 VMR
R WA
W PEMY LG 3 4 5
3 3 1 0 0
4 3 0 1 0
4 4 1 0 0
5 3 0. 966 0 0.033
5 5 0. 961 0 0.038
31 RESEMME
L M
R Wit 1 3 4 5
3 3 0 1 0 0
4 3 0 0. 666 0 0.333
4 4 0 0 0. 166 0. 833
5 3 0.017 0.613 0. 031 0.338
5 5 0 0.19 0. 095 0. 666
* 32 FREEKIMER
L RS
R R 1 3 4 5
3 3 0 1 0 0
4 3 0 1 0 0
4 4 0 1 0 0
4 5 0 0.833 0 0.166
5 1 0 0.9 0 0.1
5 3 0. 002 0.807 0 0.189
5 4 0 0.95 0 0. 05
5 5 0 0.914 0.014 0.071
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% 33 HEKMME
L M2
=94 R 1 3 5
3 3 0 1 0
4 3 0 1 0
4 4 0 1 0
4 5 0 1 0
5 1 0 0.9 0.1
5 3 0.013 0.779 0. 206
5 4 0 0.9 0.1
5 5 0 0.9 0.1
34 HPKINER
L S
W il 3 5
3 3 1 0
4 3 0. 888 0.111
5 1 1 0
5 3 0. 762 0.237
5 5 0.918 0. 081
% 35 HURAM R
L M2
=94 e 1 3 4 5
3 3 0 1 0 0
4 3 0 0.75 0.25 0
4 5 0 0 0 1
5 1 0 1 0 0
5 3 0. 007 0. 737 0. 101 0. 152
5 4 0 1 0 0
5 5 0. 023 0.776 0.011 0.188
(=) NEZERZHE
7 36 MR L ARAENER
L2 M
W 1 3 4 5
3 0 0. 858 0.129 0.011
4 0 0. 852 0.126 0. 021
5 0. 002 0. 872 0. 091 0. 034
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37T W SENER
L MR
WEE A L 3 4 5
3 3 0. 794 0. 109 0. 095
3 4 0.727 0.227 0. 045
3 5 1 0 0
4 3 0. 797 0.079 0.123
4 4 0.933 0 0. 066
4 5 0.2 0.2 0.6
5 1 1 0 0
5 3 0. 795 0.123 0. 081
5 4 0.6 0.125 0.275
5 5 0.4 0. 266 0. 333
% 38 HilKMNER
L2 ME2
W A E 3 4 5
3 3 0. 835 0 0. 164
3 4 0. 809 0. 047 0. 142
3 5 0.733 0 0. 266
4 3 0.81 0.01 0.178
4 4 0.941 0 0. 058
4 5 0.933 0.033 0.033
5 3 0. 829 0.023 0. 146
5 4 0. 875 0. 053 0.071
5 5 0.723 0. 085 0.191
* 39 FReAfEmE
L2 MR
W HilB 3 4 5
3 3 0.514 0.192 0. 292
3 4 1 0 0
3 5 0. 586 0. 068 0. 344
4 3 0.55 0. 146 0. 303
4 4 0.333 0. 666 0
4 5 0. 527 0.25 0.222
5 3 0.59 0.171 0. 238
5 4 0. 666 0. 266 0. 066
5 5 0.516 0.112 0.37
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R A0 BRI

AL M
W e 3 4 5
3 3 0.911 0. 077 0.011
3 4 0. 758 0. 206 0. 034
3 5 0. 705 0. 235 0. 058
4 3 0. 829 0. 162 0. 007
4 4 0.725 0.25 0. 025
4 5 0. 882 0.117 0
5 3 0.8 0. 196 0. 003
5 4 0. 657 0. 328 0.013
5 5 0. 763 0.218 0.018
AL HFFRMER
87 M
W g el 2 3 4 5
3 3 0 0. 485 0. 228 0. 285
3 4 0 0.56 0.2 0.24
3 5 0 1 0 0
4 3 0 0. 464 0. 158 0. 377
4 4 0. 025 0.512 0.076 0. 384
4 5 0 0 0 1
5 3 0. 002 0. 458 0. 187 0. 351
5 4 0 0. 581 0. 224 0.193
5 5 0 0 0 1
([U) ATIEEEEEHA
%42 PEHA IR
58] M2
b p=9i4 3 4 5
2 1 0 0
4 0. 626 0. 164 0. 208
5 0.715 0.123 0.161
%43 REEAME
LK M
R PEM L 1 2 3 4 5
2 3 0 1 0 0 0
4 3 0. 003 0 0.173 0. 003 0.28
4 4 0 0 0. 544 0.012 0. 443
4 5 0 0 0. 74 0 0.26
5 3 0 0 0. 721 0 0. 278
5 4 0 0 0.739 0. 021 0.239
5 5 0 0 0.8 0 0.2
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A4 FFKMER
58] M
W REY 2 3 4 5
2 2 0 1 0 0
4 1 0 0 0 1
4 3 0. 003 0. 595 0. 063 0. 338
4 4 0 0.5 0 0.5
4 5 0.013 0. 551 0.131 0. 303
5 3 0. 003 0.726 0.072 0. 197
5 4 0 1 0 0
5 5 0.01 0. 505 0. 103 0. 381
A5 HPRKINER
LR M
R i 2 3 4 5
2 3 0 1 0 0
4 2 0 0. 333 0. 666 0
4 3 0. 032 0. 737 0.172 0.075
4 4 0 0. 875 0. 05 0. 075
4 5 0.012 0. 841 0. 088 0. 056
5 2 0.5 0.5 0 0
5 3 0. 004 0.718 0.228 0. 048
5 4 0 0.8 0. 166 0. 033
5 5 0.01 0.813 0. 131 0. 043
46 FReSRMM R
L M
W =y 2 3 4 5
2 3 0 1 0 0
4 2 0 0. 666 0 0.333
4 3 0 0. 453 0.194 0. 352
4 4 0. 025 0.4 0.175 0.4
4 5 0 0. 556 0. 139 0. 303
5 2 0 0.5 0 0.5
5 3 0 0.51 0. 152 0. 337
5 4 0 0.6 0.2 0.2
5 5 0 0.615 0.175 0. 208
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R AT imsk AR

L% R
R B 2 3 4 5
2 3 1 0 0 0
4 2 0 0. 818 0.09 0.09
4 3 0. 045 0.759 0. 088 0. 106
4 4 0.121 0. 742 0.075 0.06
4 5 0.035 0.75 0. 142 0.071
5 2 0. 333 0. 333 0. 333 0
5 3 0.035 0. 758 0.104 0.1
5 4 0.135 0. 797 0. 04 0.027
5 5 0.176 0. 705 0 0.117
R A8 AERKIERER
R s
WEE Wi 4 5
2 2 1 0
4 2 1 0
4 3 1 0
4 4 1 0
4 5 1 0
5 2 0.541 0. 458
5 3 0.717 0. 282
5 4 0. 666 0. 333
5 5 0.875 0.125

(R) NEEHFHE
RA9  MEN AR

'] M2
W 1 3 4 5
3 0 1 0 0
4 0 0. 428 0.571 0
5 0. 006 0. 859 0 0.134
7 50 FHRESRMM R
58] S
WEE A L 1 3 4 5
3 3 0 1 0 0
4 3 0 0 1 0
4 4 0 0. 875 0 0.125
5 1 0 1 0 0
5 3 0.02 0. 496 0.08 0. 404
5 5 0 0.628 0.076 0.294
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#5651 HEEMBE
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