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B Abstract ®

With the advancement of artificial intelligence (Al) techniques, many consumer products have adopted Al features
for providing proactive and personalized services to customers. One of the most prominent products featuring Al
techniques is a smart speaker. The fundamental of smart speaker is a portable wireless Internet connecting speaker
which already have existed in a consumer market. By applying Al techniques, smart speakers can recognize human
voices and communicate with them. In addition, they can control other connecting devices and provide offline services.

The goal of this study is to identify the impact of Al techniques for customer rating to the products. We compared
customer reviews of other portable speakers without Al features and those of a smart speaker. Amazon echo is used
for a smart speaker and JBL Flip 4 Bluetooth Speaker and Ultimate Ears BOOM 2 Panther Limited Edition are used
for the comparison. These products are in the same price range ($50~100) and selected as featured products in
Amazon.com. All reviews for the products were collected and common words for all products and unique words of the
smart speaker were identified.

Information gain values were calculated to identify the influences of words to be rated as positive or negative.
Positive and negative words in all the products or in Amazon echo were identified, too. Topic modeling was applied
to the customer reviews on Amazon echo and the importance of each topic were measured by summating information
gain values of each topic.

This study provides a way of identifying customer responses on the Al feature and measuring the importance of
the feature among diverse features of the products.

Keyword : Smart Speaker, Artificial Intelligence, Product Feature, Product Evaluation, Customer
Review, Topic Modeling, Information Gain
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{Table 1> Customer Review Data

All-new Echo JBL Flip 4 Ultimate Ears BOOM 2
(2 Generation) Bluetooth speaker Panther Limited Edition
. $99.95 $95.00
Sales price at Amazon.com $30.99 (List price : $110.95) (List price : $199.99)
Number of reviews 3,607 1,646 2,328
Nur.n.ber of reviews with 3488 1542 2122
verified purchase
Date of reviews Nov. 2, 2017~ Mar. 29, 2017~ Sep. 25, 2015~
Dec. 27, 2017 Dec. 29, 2017 Dec. 29, 2017
Average number of st 4.117 4.568 4.356
CTABe TUmDEr OF Stars (sd = 1.341) (sd = 1.054) (sd = 1.236)
Average number of helpful 6.838 5.089 4.238
votes (sd = 42.211) (sd = 34.616) (sd = 20.838)
Average number of 306.308 201.710 270.670
characters of reviews (sd = 610.893) (sd = 348401) (sd = 421.564)
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(Table 3) Top 30 Frequent Bigram Words

Top 30 Frequent Words

Top 30 Frequent Words

Echo JBL Ultimate Ears Echo JBL Ultimate Ears
sound sound sound sound quality sound quality ue boom
echo speaker speaker echo dot battery life battery life
star great great stars love jbl flip sound quality
love star star gen echo bluetooth speaker | bluetooth speaker
great five five generation echo stars love stars love
five love love st gen portable speaker | portable speaker
alexa good use original echo | awesome sound |highly recommend
music qualiti one st generation amazing sound | awesome sound
use use qualiti alexa app highly recommend | bluetooth speakers
one bass good amazon music | stars excellent quality sound
like bl batteri play music stars awesome | amazing sound
can one work google home excellent sound |awesome speaker
good product boom amazon echo | speaker sounds | stars awesome
amazon work bluetooth improved sound |awesome speaker| battery lasts
work batteri can playing music sound easy excellent sound
better loud ue echo dots water proof | customer service
get amaz loud software update | quality sound | wireless speaker
qualiti flip get customer service | sounds amazing water proof
new awesom product echo devices |portable bluetooth| bluetooth range
just littl life smart_home absolutely love | speaker sounds
play bluetooth awesom love alexa battery lasts | sounds amazing
product small easi love love bluetooth speakers| stars excellent
speaker charg music audio quality max_volume jbl charge
much size amaz highly recommend| water resistant blue tooth
dot realli best bluetooth speaker | amazing speaker | playing music
devic buy just absolutely love jbl connect sound easy
set just volum echo device stars amazing boom_speaker
im price like wi fi jbl speaker play music
thing get buy firmware update | nice speaker bose soundlink
first can time voice recognition | speaker love |portable bluetooth
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{Figure 2> Co-Occurring Words of Alexa
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(Table 4) Locate Keywords-in-Context

Category

Reviews

that's a really nice feature) I had Alexa fire up my playlist. I was surprised

App control

It's nice to lay in bed and tell Alexa to play music, or tell us the

Even when telling Alexa to turn off certain Hue lights she will

Giving command is easy and Alexa can hear you from a few rooms away

reczgilcifion Everyday I have the best conversations with Alexa and she always listens and makes great requests
it tell jokes. I really like this Alexa --- does so many things that
“Most disappointing gift ever” Alexa doesn’t understand 75% of what we ask

Complain | Why buy Alexa when it is programmed with inaccurate information?

the long run. Not worth it. Alexa is basically sitting in my living room doing

42 ME 0O|E 7|8t 2AM Bo|ES AXEIATE <Table 5>+ 103] o)X &
Aok dols FollA AFER 71 =2 AHHo
A 227014 28 dole] AR ol AW W 5 g 7R wolEs 1Y e Fuols e
2 &8skl 17 g S5k dolse] 4 7H dol5e] g 2Eo|t)
(Table 5 Top 30 Positive & Negative Words of Information Gain
Top 30 Positive Top 30 Negative
Echo JBL Ultimate Ears Echo JBL Ultimate Ears
five five five return month return
love work charg disappoint stop disappoint
amazon charg work back defect month
one disappoint hour custom return terribl
dont great great send constant stop
g0 sound doesnt Wors die support
great love love poor wast receiv
star wont back wast sad wast
will turn star terribl aw logitech
tri star just frustrat terribl defect
time item Nnow stop custom worst
generat receiv dont horribl ago poor
doesnt awesom awesom lack contact email
gen best two reset fix contact
easi one updat support anymor reset
echo longer amaz money poor frustrat
im portabl bad fix paperweight send
connect excel review servic sudden suck
even two tri shame refund fulli
two plug replac instead support request
issu doesnt wont sorri brick refurbish
st even amazon fail window repli
nd button one refurbish rd horribl
get power minut near avail servic
fun perfect portabl fiction suck crap
better stay die suck bewar garbag
cant back like let recogn unless
googl miss problem releas fewer refund
qualiti time easi jesus blame faulti
buy week charger sent broken bewar
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(Table 6y Common and Unique Words(Note. Shaded cells in Top 30 Negative don't have Negative Values but

Least Positive Values)

Common words

Unique words in Echo reviews

Top 30 Positive Top 30 Negative Top 30 Positive Top 30 Negative
five return generat custom
love disappoint gen send

amazon back echo WOors
one wast st poor
dont stop nd terribl
20 money fun frustrat
great fix googl horribl
star servic Improv lack
will instead respond reset
tri near understand support
time cost wifl shame
doesnt heavi spotifi sorri
easl defect learn fail
im feet softwar refurbish
connect cord excit suck
even son answer let
two pick follow releas
issu clariti save sent
get blow guess claim
better everyon request nternet
cant produc search downgrad
qualiti deliveri often junk
buy clear happen useless
first item instruct muffl
say loud told Suppos
just pleas provid dolbi
awesom fill ask cut
amaz bose user tinni
noth includ version contact
keep parti step unplug
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249 T thojoln <Table 8> A A|Fo| FE32] stars awesome, absolutely love, stars amazing, ex—
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TAstE & T dojolt} tastic, stars perfect), 4 & (highly recommend, super
A 7HA AFol A BF S5k wo] B Sl A easy, awesome product)ell i3k Ao|Th Al AJ3Eol
AR5 o] =& AL 2797 A% £4(sound B Sk do] B T ohukE ola gel A e

quality, bluetooth speaker, excellent sound, nice
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(Table 7> Top 30 Bigram words of Information Gain(Shaded cells in Top 30 Negative for JBL don’'t have Negative
Values but Least Positive Values)

Top 30 Positive

Top 30 Negative

Echo

JBL

Ultimate Ears

Echo

JBL

Ultimate Ears

sound quality

jbl connect

customer service

customer service

customer service

customer support

st gen bluetooth connection stars love jesus christ bass response ultimate ears
stars love bluetooth speaker | stars awesome | fictional character nice sound box doesn
improved sound stereo mode portable speaker echo gen speaker sound poor quality
gen echo battery life excellent sound wi fi price range logitech support
generation echo stars love highly recommend | multiple times sound quality app doesn
original echo portable speaker ue boom terrible sound stars sounds audio lag

bluetooth speaker

awesome sound

awesome sound

improved version

amazing speaker

garbage battery

love alexa bl flip bluetooth speaker | amazon customer |bluetooth speakers return date
love love amazing sound | sounding speaker gen sounds water resistant terrible battery
highly recommend | highly recommend | stars excellent blind person blue tooth ue logitech
google home stars excellent sound easy called customer | wireless speaker lasts hours
st generation stars awesome | portable bluetooth |hearing community jbl charge tech support

poor sound excellent sound amazing sound | prime membership | playing music bad product
echo dot speaker sounds | awesome speaker | customer support amazing bass circuit board
easy set awesome speaker | amazing speaker | step backwards | anker soundcore |contacted customer
amazon music sound easy firmware update alexa voice birthday gift dont waste
echo devices water proof fantastic sound amazon doesn bt speaker life sucks
music unlimited quality sound stars amazing echo support build quality  |replacement speaker
stars awesome | multiple speakers sound love gen units charging cable samsung galaxy
software update | sounds amazing super easy huge disappointment|  compact size sound isn
echo sounds portable bluetooth | charging cable memory cache deep bass ue brand
absolutely love absolutely love ue speaker music app half volume worst product
audio quality battery lasts jhl flip prime time jbl app audio delay
echo st stars amazing speaker love setup process oontz angle speaker stopped
fire tv connect app surround sound | sound improvement party mode ue support
excellent sound nice speaker ve owned volume doesn powerful sound | absolute garbage
alexa app speaker love playing music web interface son loves absolutely awful
super easy ue boom excellent product | stay connected sound awesome amazon link
volume ring jbl speaker speaker awesome tech support sound perfect app reviews
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& oM BHolS
2= (poor sound, ama-
zon music, music unlimited, echo sounds, audio
quality, volume ring, prime music), Y=%(echo
love), A3 (easy set, easy setup), A% H|1l(st gen,
improved sound, gen echo, generation echo, ori—
ginal echo, google home, st generation, echo dot,
echo devices, echo st, fire tv, previous echo, soft—

ware version), 21545 44 (love alexa, software

update, alexa app, news weather, smart home,
play music, wake word)dll thek Zo] it} AHol5
gho] wr& o] -2 ~3)7] AlE £A(terrible sound,
prime membership, memory cache, web interface),
Xﬂ% H]Iﬂ_

improvement), 74 & (setup process, hard time), 1.7

(improved version, gen sounds, sound

8] 2(amazon customer, called customer, cus—
tomer support, echo support, tech support), 21-&4]

5 %A (alexa voice, music app)dll 3 Aol

(Table 8> Common and Unique Bigram Words(Shaded Cells in Top 30 Negative of Common Words don’t have

Negative Values but Least Positive Values)

Common words

Unique words in Echo reviews

Top 30 Positive

Top 30 Negative

Top 30 Positive Top 30 Negative

sound quality

customer service

st gen jesus christ

stars love bluetooth connection improved sound fictional character
bluetooth speaker quality product gen echo echo gen
love love jbl charge generation echo wi fi
highly recommend beats pill original echo multiple times
stars awesome nice speaker love alexa terrible sound

absolutely love

speaker sound

google home improved version

excellent sound

bose soundlink

st generation amazon customer

super easy bass response poor sound gen sounds
stars amazing surround sound echo dot blind person
sound easy ue boom easy set called customer

excellent product

playing music

amazon music hearing community

stars excellent

amazing bass

echo devices prime membership

blue tooth amazing speaker music unlimited customer support
stars nice awesome speaker software update step backwards
nice sound build quality echo sounds alexa voice

sounds amazing

max volume

audio quality amazon doesn

sounds awesome perfect size echo st echo support
highly recommended plenty loud fire tv gen units
stars sounds portable bluetooth alexa app huge disappointment
amazing sound pretty loud volume ring memory cache
awesome product speaker awesome echo love music app
stars fantastic usb charging easy setup prime time
stars perfect speaker sounds news weather setup process
awesome sound crisp sound previous echo sound improvement
compact size jbl flip software version volume doesn
mid range portable speaker smart home web interface
birthday gift wireless speaker play music stay connected
deep bass incredible sound wake word tech support
fantastic sound portable speakers prime music hard time
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