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(A Study on Word-of-Mouth of an Electric Automobile
using YouTube: A Focus on Statistical Network Analysis)
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Abstract With recent advances in information and communication technology, YouTube has
become a powerful online space for users to create and share content about their interests and
experiences, creating new cultural phenomena. In particular, there needs to be more research on
social media in the manufacturing sector because, unlike distribution and retail, there has been
relatively little direct contact with consumers. YouTube can positively affect firms  performance
by promoting products and brands. On the other hand, it can also cause risks, such as production
disruption due to rumors or misinformation. Thus, it is necessary for firms to examine how
information about an electric automobile defects spreads on YouTube according to the number of
subscribers and views through statistical network analysis.
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3.3 Markov Chain Monte Carlo(MCMC)

Table 1 Statistical Network Analysis Process of YouTube Diffusion Network

Analysis process

The details

Electric vehicle defect

Collection focusing on

1 Data collection . . . .
video collection major news videos
. YouTube word-of-mouth network Form a network with comments and
2 Build a network . . .
configuration comments on videos
Statistical analysis of average
Statistical Markov Chain Monte Carlo(MCMC) degree of connectivity, clustering
3 coefficient, and average distance

network analysis

Exponential Random
Graph Models(ERGM)

Statistical analysis
of network properties
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Table 2 Electric Vehicle Defect Videos (Based on Number of Views)
News channel Video title Views Creation year
1 Yoo Electric car suddenly exp¥oded after 50 minutes of 1,992,825 2022.02.09
battery charging... 'Shock’
2 MOO Pop! An electric car that exploded!? 1,165,525 2022.02.10
3 MOO (1) [Intensive Coverage M] While charging, “Boom!” 658967 2029.10.10

Electric car thermal runaway occurs underground.

4 MOO (2)

A fire broke out in an IONIQ electric car that was
being charged and lasted for 4 hours.

282,139 2022.08.08

5 AOO

Fire in an electric car that was two days old..
Mysterious explosion after charging

72,573 2022.02.09

- 20



Journal of Korea Society of Industrial Information Systems Vol.29 No.1, Feb. 2024 :15-29

3 9 i HEYa 4 T F2Y 5
AE FAASRE s 94 ERGM<S €&
&3t o

2 AFEFe FTHHUSFE UEYZY AFH
LS 9ty HEHA AAV dAst=E &
S el S@ESE UEYT ARGEH
st A 2 B A4 AHE HERY 5319
T} TEASFY BAE "o 2 [Ar] AE Ak
Agke] gk HES AV o' Fx24 5AHS 7t
A AEAE AHE = Av(Jeong, 2022).

pr(X=12)= (—)exp[EnAzA (2)]
a
AE BE FZ274 29 (Configuration) 9] 3

nat 54 TERTAL A sy
e AT TETAHLA AT
=

41 7| XS Aol hEh &M HEY3

Distance)& A &|stal ZE

GRS

Fzel &

QA7 FAACE Fom Pt dE 5o, ¥ F
A 4=(Clustering Coefficient)e] Y E =24+ Al
AE gkl 0.2227F A5 Hgk 0.2228 0
Z2A yvetd & E(p=0Obs)e] 1.0000] == 3k
of BAXoR Foudt A¥E veElfa A

okl shAIRE Table 39 ZA3bgke A7 A5k
Astel oist 23] 7 =2 F9 oA e F
I AAS Ao 3 BA Aot et
A FRE 59 T8 54 %3 = 9
A e Ay 229§ dE eSS H
A 4 gl oo E AFE A9 oAl e
A7l A A% 942 FiEste] MCMC
BAS AAEtal, Table 45 1 A33S Ho
Ft}. Table 4= 7 72 F94o] 3 UESY
4 Fz2E BAHeR EA3 ZAioltp, RE
ol MEYA 732 FHA O g Fitgtel
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54 24 23 Table 37 Table 45 EsjA dgFxo=z
A HEY A S0 dig 5SS AHE F 9
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(MCMC)# ERGM 45 dAIgkdtt. Table 3 o33 9% ek tthp < 0.05 7]%). oo ¥ o
< MCMCE €83 MEa 459 oA = Z2yle %3] 42 plgto g £t Al
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Table 314 & & S5l B+ 712l(Mean
Table 3 Statistical analysis results for diffusion network properties of electric vehicle defects
Classification Observed | Expected | p>Obs | p=Obs | P<Obs | Std. Dev
Links 3,418 3,418 0.000 1.000 0.000 0.000
Density 0.000 0.000 0.000 1.000 0.000 0.000
Total Average Degree 1.106 1.106 0.000 1.000 0.000 0.000
Clustering Coefficient 0.222 0.222 0.000 1.000 0.000 0.000
Mean Distance 1.289 1.289 0.000 1.000 0.000 0.000

Notes: *p<0.1, #xp<0.05, **xp<0.01
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Table 4 Statistical analysis results for diffusion network properties for each video

Classification Observed | Expected | p)Obs | p=0Obs | P{Obs | Std. Dev
Links 1122 1122 0.000 1.000 0.000 0.000
Density 0.001 0.001 0.000 1.000 0.000 0.000
YOO Average Degree 1.108 1.108 0.000 1.000 0.000 0.000
Clustering Coefficient 0.159 0.239 0.988 0.012 0.000 0.037
Mean Distance 1.358 1.509 0.870 0.130 0.000 0.131
Links 520 520 0.000 1.000 0.000 0.000
Density 0.002 0.002 0.000 1.000 0.000 0.000
MOO Average Degree 1.038 1.038 0.000 1.000 0.000 0.000
Clustering Coefficient 0.298 0.330 0.918 0.082 0.000 0.021
Mean Distance 1.122 1.133 0.513 0.487 0.000 0.012
Links 804 804 0.000 1.000 0.000 0.000
Density 0.002 0.002 0.000 1.000 0.000 0.000
MOO(1) Average Degree 1.106 1.106 0.000 1.000 0.000 0.000
Clustering Coefficient 0.324 0.344 0.766 0.111 0.123 0.016
Mean Distance 1.239 1.266 0.904 0.096 0.000 0.014
Links 763 763 0.000 1.000 0.000 0.000
Density 0.002 0.002 0.000 1.000 0.000 0.000
MOO(2) Average Degree 1.088 1.088 0.000 1.000 0.000 0.000
Clustering Coefficient 0.186 0.267 0.901 0.004 0.095 0.048
Mean Distance 1.223 1.223 0,911 0.089 0.000 0.007
Links 227 227 0.000 1.000 0.000 0.000
Density 0.005 0.005 0.000 1.000 0.000 0.000
AOO Average Degree 1.046 1.046 0.000 1.000 0.000 0.000
Clustering Coefficient 0.315 0.396 0.987 | 0.013 0.000 0.036
Mean Distance 1.137 1174 0.918 0.082 0.000 0.029

Notes: *p<0.1, *¥p<0.05, *#++p<0.01
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Table 5 Fitness Analysis Results (Simulation Results)

Classification Predicted=0 Predicted=1 Total
Observed = 0 9,990 9 9,999
Observed = 1 101 0 101
Total Total 10,091 9 10,100
-2*LOGLIKELIHOOD 766.778
GOODNESS OF FIT 5,334
MODEL CHI-SQUARED 13,234
o———0O o—0O0O—0O O&)
(1) Arc (2) Activity (3) Popularity (4) Two-path (5) Transitivity

Fig. 1 Intrinsic Structure of Supply Network

Table 6 Statistical analysis results of social media network
(negative word-of-mouth network) intrinsic properties

Classification Basic Model 1 Model 2 Model 4
Estimated S.E Estimated S.E Estimated S.E Estimated S.E
Arc -4.595%*% | 0.100 | -5599%*x | 0157 | -5.847***x | 0.188 | -5.731*** | 0.191
Activity 0.076%=x | 0.004 | 0.077#*x 0.000 | 0.076%x:x 0.004
Total | Popularity 0.076% 3 0.026 | 0.074sx 0.026
Simple ~1.198+ | 0.605
2-path

Notes: *p<0.1, **p<0.05, ***p<0.01
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