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FEE MY 22400 HE R JEH 2M0 0 2
(Table 1) Summary of the key variables o wEgbd A B4 A4 AE BEASeE
S 1o =
Key variables Description ol "T%O}E]'( g%l s, 2014)
Dependent variable 724 1‘@11—2‘ H8l AHEE 7 AP T4tk
Delivery The number of deliveries oA T3 KNUSHo 244 }\]’75% -85t
Independent variables TF=3¥5 T KNU 320 7+ AbdE 7|8 sk
Comment The number of data on the video. oi/] ,\]_;(-] o] ,]U] = 7]%—.0 =4 :I‘L“‘ZT% %L/\é /k}
Positive The number of positive words in o] tﬂ', A3}l whe) thoje AS nE g
the comments

SR = 23 = 3
Neutral The number of neutral words in ShAl= Stk weEbd Aol M= KNU &=
Y the comments o] 7+A /\]_x-]_% 7] H]‘.Q.E Wy}l AFSlo]| k= 7F
Negative The number of negative words in A }\]_;(_] o A Zo] _—TL__ZTS]_%E]_ Ao A 7HA
the comments io T:H N ' o

2 =0 S H, =ZoJA] 2=Z1F
Temperatures Weather temperature ]— :[L:To}ﬂ —"IBH 91 Oﬂ -] o=
= 1= PSR =
Humidity Weather Humidity olg9 W& 45 Tt 100%1d HI=E
Precipitation Weather precipitation L]'E]'LH“E g'o'] 5 Xé‘j/] Ol"iir/]' A :?‘ 2 A
A EF T F 59 AFAB] L 33,
HA =3 o o] BERNLS 285 & 7k
(Table 2) Morpheme result 74, FHOE o] 2RAdE A9 = 1
% ARl F7Vsted el ghe 2 ARG P

Morpheme _ -
A Aol 75E TolE 4

sreleh, mek, A, Folsith, Hm, o, @B,
AR, FY, 4, B, tgsid, 2Est, wat,
$71ek, stols), AAIck, v, @Ik, @R, Jhssi,
RHEsith, A7), 94, B3,z W, 94, wolth,
Ag, A7, et @ 7R, A28, g,

v, geth, mEoh 24, toloE, A, 3,
Solsbt}, HoiFeh, 4k, Melth, 287, SH o),

A}, ohze), A%, Aud, ¥=, A5 adh 20,

obdth BHleh, Wk, HEh oldeiTh A e,
=, w78t} AlgkA Y, Edsio, 9o Xtk
33. 24N 24

48 e
NLP) 7|&olt}. 744 4L

(Opinion Mining)2. 2% &g

NLP(Natural Language Processing,
o5yl mlely

o), H2E

Uehd AR w3 S8 52 8
Hape 71%olth webd AET) ofwd 74

2 Uehiln Qvtel 24 83 BAslok &
9 ole@ 4 B Beew B4 EE
Aol om e AshE 1AL QA BEL 4 9

(Table 3) Sentiment dictionary example

Positive Neutral Negative
gttt dmn, | X7, F, 53, | #ETh 2287,
A, Folaith, |z, @3, $4,| QET, A,

Ha, vy, Kook A&, A7 o=, AA,
gusch, Agch|vded, B, 75| Huc, 8=,
2y, ¢4, | w4, Az, | gs, 4,
W, ddsn, | s, w7, | =, okt
Zrgstth, vk, | SEo, B2 | Bl g
71}, stol®), | B, ThololE, |kF T, o) 4Etth,
ZA7T, e, | A, g, | Aset, =,
W7}, &, Zolrtth,  |mylsieh AlgA T
7hsdith wEsiT ol 4tk 2w "ol n}
34. 317 M 2Y

B ATE fRD 9 olesh dHEoly
o g olg %ol tid Fare Fels) 1)
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AlA s FARAES A

< A A AHEE =
ojH, o] A=E I+ BA
st 150 BAE Y :l'r/]'. 2 ke
afj o} AA] el o] @Ako Ao o] HAavt H7
3l HFHoZE A AlF H(Ordinary Least
Squares, OLS)= AH&-3tTE & AFllA 3|4

_éé

-y

B4 AR SH¥TE WY 94 die T
37‘401 T, TH 7, HAH 7, 25 S5 4
Folt}. FEHATE X719] wi o] & o]tk

35 HE2E
2 AT 4= 2yl A ¥ 3] A= (Linear,
Ridge, Lasso), #& Eﬂ] E(Random Forest), L

YU AE F-2EBl(Gradient Boosting)S AH-3F3

t}. Ridge= U5 3AA4S BRI Aol 9l
1, Lassox d& 235 &Y 4 Jue AH o]

Atk Ridge$} Lasso= 3]7] Aol S 5o
ATE Fhdhs iolgke HdA FLsHA
HEZ 13 3H= Ridgest toHEA
18 9] 7]5& 7HA AL dok= Aol
A zto]7} Q) tK(Tibshirani, 1996).

Ay 2@ 2~E(Random Forest)= Th9] oA}
AR UFE Agste shtel m3s AAshe
ol AR Ut SR oS
27} Eol et I AR YR U} @
ot% A3 Overfitting) ©] TAHA LGethe
o] 9= Edo]thBreiman, 2001). I TN E
F-2~8)(Gradient Boosting) *'H- YFEFH <
oFgt S RFE] SHOE A3 dF BF S
AJA4J3It} o= SVM (support Vector Machine)©]Lt
4 UES T 5 vt AsS HAFHAE
A AFE B EE]'(Guelman, 2012).
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= [e)
zrdg

F7IE B AFoAE o SL e
2?13l AIC(Akaike Information Criterion)$} BIC
(Bayesian Information Criterion)S AH&-3}53 T}
ol Huj =04 P sl e
£ (penalty) = A8k ot o|& AR
& JF=(information criterion)®]2}al 3t} £
7FEA19] A4k wel Alce) BIC F 7HA7}
ATtk AICE Akaike(1974)7} A|¢HeF Rel g o=

2y AU 9l dyrdo g ARgER| I Q)
= 7]F°|t}. BICE Schwarz(1978)7} A9+ =
D2 AIC] HH el = Byl BHE =
FAo= Qe A nES M AL AICH
< FE TAEE Bgg otk AICS} BIC
He AerE T2 AS ugh
4. 24 A

4.1. 7|= SHY MEEHA

2 AT FREe H Godo] uig o]

Aol vA = IS B4y
6¥ 39 EE 20199 9¥
9] Hlo|HE FE3IY T Table 4=
o=, A F, T8

23l 2015
309714 F 1,580€ %
=4 71t F

o LT,

T, l"i*;‘é‘ﬂ T, 25, 5%, 55 o g 7=
BARIH, Table 5= 4HTA ATE BRAF
Itk HE o A8 B fSE0] MR A
FAJAZE A& Aol R, FAd S F
oAM= o] EAIE st A% 7 B4 S
Z1ey 5k ok

4.2. M8 3|F(Linear regression)
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FEE MY 22400 HE R JEH 2M0 0 2
(Table 4) Describe statics
mean std min max
deliver 16410.77 4909.31 5982 34606
comment 25.53 78.51 0 1268
positive 1.38 3.97 0 43
neutral 2.542 8.99 0 134
negative 78.87 251.02 0 2948
temperatures 14.18 10.92 -14.8 33.7
humidity 58.64 14.79 21.8 97.3
precipitation 3.08 11.64 0 144.5
(Table 5) Correlation of variables
Delivery Comment Positive Neutral Negative |temperature| Humidity |Precipitation
Delivery 1.0000
Comment -0.1539 1.0000
Positive -0.1263 0.8209 1.0000
Neutral -0.1746 0.8989 0.7368 1.0000
Negative -0.1568 0.9423 0.8026 0.8995 1.0000
temperature -0.0976 -0.0318 -0.0362 -0.0087 -0.0331 1.0000
Humidity 0.0742 -0.0405 -0.0429 -0.0213 -0.0420 0.3978 1.0000
Precipitation 0.0560 -0.0189 -0.0152 -0.0150 -0.0199 0.1408 0.4538 1.0000
g o] Ao PRl YFE BAFE AR (Model3), Aol 345 FEol mA= IF
A Adgoltty. 19, frFEe TVEEZ A (Modeld) 59| 47 3]7] E&& WHEU0H, lHH
2ol A Azl ol He Zo] ofyH, AREE WS Table 1914 o)u] AgE v}
e A AXNAE AXES AHAEEA o|FA EAE] AHEH HOJE] 4= Modell &
2= 3 A% A|Ao] 7ssEit ol He 1,5807, Model2= 1,57970, Model3&= 1,5787,
ot tlge o BYd 11 o]Fo] gFE &9 Modeld= 1,5777H 0.
S|x 1zt sFGAT). webA tigo] 2 g ek HA gigo] dde| FEo &S vH &34
ofyzt dige] 2ela yA 1Y H, 2¢ ), 3¢ £ AWE Model 19] 235 B s A
Aol JF= A9 $ 4ol 2AE W DA DAL FATE FAY 4 3
ETE &, "ol 9Y FEF A= T 1 F9s A3 ellA el gAole] 71 Hl
(Modell), A=°] 1€9F FEZF rA= & g o]& Zﬂ?fﬂl FHHel FEFel A, "s ol
(Model2), HAE°] 295 FEFol HA= % Aol FAo] = v o] 8ol =(-)2 F&e] 3l
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(Table 6) OLS result

OLS (dependent variable: number of delivery orders)

independent variables Modell Model2 Model3 Model4
P (same day) (lag 1day) (lag 2day) (lag 3day)
8.9607*** 9.2719%** 9.7984%** 9.7568%**
(intercept)
<2e-16 <2e-16 <2e-16 <2e-16
-0.1263*** -0.1310%** -0.1310%** -0.1324%**
temperature
3.78e-14 3.42¢-15 8.07¢e-16 2e-16
0.1216** 0.1252%* 0.1083** 0.1004*
humidity
0.0427 0.0034 0.0095 0.0154
0.0382 0.0357 0.0433 0.0474
precipitation
0.1512 0.1800 0.0953 0.0656
0.1783%** -0.0390%** -0.5319%** -0.0598***
comment
0.001 0.0015 3.35¢-08 3.00e-12
0.4078%** 0.3370%** 0.2428%** 0.2892%**
positive
7.47e-07 3.29¢-05 0.0028 0.0003
-0.1438* -0.0983 -0.163** -0.1866%**
neutral
0.0177 0.0755 0.0013 0.0006
-0.2301%** -0.0945%** -0.0732%** -0.728***
negative
6.38e-15 2.95e-08 1.23e-05 8.01e-06
R- square 0.156 0.157 0.195 0.268
Adjusted R-square 0.152 0.154 0.192 0.207
F 41.31 41.8 54.32 59.78

[ele]

S & F Jdo AR EFHE HE Model 2,
Model 3, Model 42] 79 = 378012] F+= 49
a7}, FAole] £ £ At A&HHow
FAEE Aol RIHE g o] 9 F&
o MX]= &} (Modell)7} tIAIE 74 ZA UE
U, 1¥ F(Model2), 22 F(Model3)oll A Al4=2]
2717} 4L, 39 F(Modeld)oll A gt A
0 7 A7 shv tha F7eke 0= UERThH
AR o2 giFo] ZMTFEe] FEFl 1A
£ A7 AL A&EATa A 5 Ao

b, Hel thek AlHEe] 378 -2 il

3l 7

[e]
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4.3, ZAAHM ZAZ[Robustness Check)

(Table 7) Regression result with polarity

OLS (dependent variable: number of delivery orders)
independent variable
a ) 8.97607***
ntercept
P <2e-16
-0.12619%**
temperature
5.24e-14
0.13424%*%*
humidity
0.002
o 0.03486
recipitation
preetp 0.193
0.18286***
comment
1.62e-06
ari 0.29927%***
olarit
P Y 4.58e-16
R- square 0.141
Adjusted R-square 0.138
F 51.41

REE0.00, “*¥*20.001, “** 0.01

SEA A EACIA A s bl A
BHA7E 2 As Sk weA & A=
olE BAIstr] fsl k= A HSE A
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THTE U5 [1] ds T8 &8kl

b:J 2N Hxlo] 2
(5%l ) (T%WT)/(:%_/O/T)JF(#%_/O/?) [1]

2o
Jo
ot
=)
i3
i)
rir
o
o)
ot

44. W 012 A% 05 2

gk o]l & A% 4

i Ke)

292 Linear, Ridge, Lasso, 3%
TIHHAE RAEE ARSI Oﬂ
AHEE HloE = X1 g o]-& A T

fFrRe ds 7, 349 F 7501 T,
T, TR §5 ATE EﬂO]HE 33
Al AFEgE 4719] model 59 HEES
statt AR A= FEHFS
7]20i Y, 194, 294, 394

o

A5edE FASEA A48

2E

i
Ij_u
¢

JW‘ b

=,

2

EO{NﬁHj
> o T ofh

Hj
—r
>
e rr me o oo 2 2 o

r_l
d

n S N
V|

T
}_
_ﬁ
I
Hj
o MZ o
il
i
>
o
3R
B
=
2
i\
td

2
b X o o

H T2 d5S 9al 9 g, 194
AU, 390 4S5 EF O &4
2ant &-83tth

APAF mole A{sgoﬂ:rl(:e]xﬂod 52015 d
E 5 2016, AEl& 5 2018)0l <A EH
HTEs &85 Bdojth 2 A7 B2 QoA
3 AN E‘«‘SH %ﬂ*ﬂ ﬂolf& RE o)

S I 28

L/RIN )

pob g
Ql—‘ -
N

A

+ Root Mean Square
Error (RMSE) &3 =& Ao 2249 H++& &
¢l13= Mean Absolute Errorf(MAE)E 83}
Hl S} T Table 82 APAT 2l B A

2d29] o des Blalshe otk

(Table 8) RMSE of delivery order predictive models

RMSE(MAE) | Mgioiq mgl = olp o
Linear 4959.626(3885.450) | 4764.665(3852.250)
Ridge 4959.626(3885.448) | 4746.336(3801.342)
Lasso 4961.435(3884.623) | 4840.497(3824.268)

Random Forest | 5306.144(4212.605) | 4800.431(3922.791)

Gradient Boost | 5467.977(4333.280) | 5016.367(4156.106)
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187+ 2o} A= Linear, Ridge, Lasso, Random
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(4212.605), 5467.977(4333.280) ©|™, & A =g
& 717} 4764.665(3852.250), 4746.336(3801.342),
4840.497(3824.268), 4800.431(3922.791), 5016.367
(4156.106) ot} 2E AFgtoA B A4 =g
o] 71& A7l 7IWgk md R} 9-ro] <l
Q. E35] Random Forest®] RMSE, MAE#k
=0 5ol 7P Fol AL 1T = qdslemH,
71 Y322 Gradient Boost, Ridge, Linear, Lasso
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(Table 9) AIC(Akaike Information Criterion) result

MEoiy mE = |7 24
Linear 8107.630 8069.533
Ridge 8107.631 8065.871
Lasso 8107.977 8084.533
Random Forest 8168.366 8077.563
Gradient Boost 8203.195 8118.069
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(Table 10) BIC(Bayesian Information Criterion) result

MR Y | 2o 2y

8157.589
8157.591
8157.937
8218.326
8253.155

Linear 8119.493

Ridge 8115.831

Lasso 8134.493

Random Forest 8127.523

Gradient Boost 8168.029
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Abstract

Youtube Mukbang and Online Delivery Orders:
Analysis of Impacts and Predictive Model

Sarah Choi* - Sang-Yong Tom Lee™*

One of the most important current features of food related industry is the growth of food delivery
service. Another notable food related culture is, with the advent of Youtube, the popularity of Mukbang,
which refers to content that records eating. Based on these background, this study intended to focus on
two things. First, we tried to see the impact of Youtube Mukbang and the sentiments of Mukbang
comments on the number of related food deliveries. Next, we tried to set up the predictive modeling of
chicken delivery order with machine learning method. We used Youtube Mukbang comments data as well
as weather related data as main independent variables. The dependent variable used in this study is the
number of delivery order of fried chicken. The period of data used in this study is from June 3, 2015 to
September 30, 2019, and a total of 1,580 data were used. For the predictive modeling, we used machine
learning methods such as linear regression, ridge, lasso, random forest, and gradient boost. We found that
the sentiment of Youtube Mukbang and comments have impacts on the number of delivery orders. The
prediction model with Mukban data we set up in this study had better performances than the existing
models without Mukbang data. We also tried to suggest managerial implications to the food delivery service
industry.

Key Words : Online Delivery, Youtube Mukbang, Sentiment Analysis, Machine learning, Predictive model
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