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223 3|AL SNS olAIX|ofl Lz E M2|H H2| F£& AT

B A7 o] d7so] AHEA dgkd SNS
mIA Al e A2l Al 240E 5t ol s

2.1 SNS HIAIXIS| XI240{ X2

OJAI7FA] B AF-E0] SNS HAA Y S
A8 gtk -84 WHE o83t SNS T4
A9l &8 McCorkindale, 2010; Naaman et al.,
2010; 95, £A14E, 2012; oW, 3], 2012
o] &4, AMA, 2012; ZHF 5, 2012)3 o] 2(°]
<4, Anl 7, 2012), 18] A WAIA] W-&(Hum et
al., 2011; McCorkindale, 2010; Zhang et al., 2010;
o5, Aol 2012& BAFo A EFAHQ
SNS " A| 2] &} thekgh 57 o] SNS HA|A] o] thgh
AR e 55 ATel gkok shAIRE o] A
TE0] AREEE T EY WE 4 WES FHA
weko] wjAlE 7] o2& ezl M=
38 wet g dds WE F dve AL
Atk webA, HZodl= Ado] A2 Wy(elst
NLP)#} yol7h Q1EAs 7I"s AE&ToEZN
SNS WA &4 Aae] NHEE Folal Utk
(Al-garadi et al., 2016; Cho et al., 2014; Kaur and
Saini, 2014; Lee et al.,, 2012; ©JE] <, 8] &, 2015).
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ASIA A e U AL ZHE of| bjido]
ol 213 o2 e "olA Qle=Ad g =
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o] g MEES ol &3t g H ez A%
Ak 7, A ol T3 2 AME 1Y
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A= st om, 2137 (Argyle and Dean, 1965;
Kim and Kim, 2011; Stephan et al., 2010, 2011), -+
AMd(Kim and Kim, 2011; Liviatan et al, 2008;
Stephan et al., 2011), A H A5 28 FF(Kim
and Kim, 2011), %3F2] %= (Stephan et al, 2010)
2 FAs7% Skt
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T AR} A} 7] P E ARSI A B,
75 st 24 | E o] &St & &
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71AIS s WS E8ete ggelal 5o
A A A A E 3 A=A e o

m. 47 ¥
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28 AR E dSshe £ A7 e <Al Y 22
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HAl 2l 223t s|AF SNS HAIX|of zE Al2|Y 72| £ A7
ol A A3 Elo gtth= Altman(1975)9] 7% A 12l Yo g getal oS dlolHAlS ¢
o 5t SNS HWIAIA Y HEH AZlE W8 Aol Atk =34 Add A8 A AR E Y &
A 270 FEEEE AR, AJUE 3R, 3§ oA ABA o2 IY3tESE 37| 95ty Iy
2 Aol A 4] FEAHFTE oAF, HYEF & Uder 39 A9 E A o] A
o5, ZAL AFEAH, o|EE|Z AMEHFHo R HIE B3l 2Q 27S AYstdon, A &
9 27 A A H<F-E> Fan). 123 o 3k SNS HAIA] 520709 AMWsle] A 25|
Hol /AR X3 R= wiAE Fare] g3 Bogxn FY A7l ) =odtn Rosle 2
FEFS vA= AREA frdi(social tile)S] T 84 AL FAY GAEF AR, SdT AFE
o] tH(Adler and Kwon, 2002; Nahapiet and Ghoshal, AR FolA B Bolu o] gk
1998; Shen et al., 2016; Wellman and Berkowitz, T X3 o2 Igshe 5 29 1S
1998). 18] a1 AFE o, FF AF, =4 A ooz FHE I A IY VS
O AR R o] E|E AMEARE Tl At
&S VA= SA(feature) S ot A7, 7 AYA A sk9] gl 29 23 dloly A
o2 gy = A8 A o7t =0 Fae o) FHEPHA &2 vloly] g A9 <k 1> 2
& % (word-of-mouth) & 7|7} o}A|™ FiLd o 27 o5 FgEL dg 23 H]Eo]
et FA 2 Bl =7} A KShen er al., 2016; 54.89%, ‘ol e 2 Y3 vl &o] 4511%2 A}
Wellman and Berkowitz, 1998). 34-31.9] &3}o)| glo] Aoy, 1 9 FEEL 80% o4 HAIA 7}
A AHE A folge] sashd], I 59 AlE ol Z IYFHOZA ol HFo] 4Ag A
2 A7} ololl QS wx|= Aotk wpEhA, & o2 et
Aol A EA5lA} sl Al A A9 519 W
ol wiAIE 9] FERAIARI AE A fFl e &) 3.2 HIO|E HA2
A A2, NJAGE 2 F o, 283 o]
o 4L rA= EA FEES IH FEo0F do] 53 to]HE AMEStY] A, "oy F
ARt AAE =0]7] $18kd SNS WAIA] 7} TEE = b
Y& o3y 2 dx2 st olEle} ol &Y HFoAM FEE IHEHA] S
Z 1479 ey ZEEo] 284 BElS o]Fo] & tolHE A AstE A 2HS 5T Al
A3t WA Ao i3l 7 Al d AgE Zd S A HolH Age F 13098, o] A<
T AR Z= A dEiMe g2 9 = ZF 7444709 HiolHE dldo 2 EAE AlS Al
g7t 24 Al Aoz YEEAS Aoz RS
(E 1) 3|Al SNS HIAIX| =Y ZT}
3= o A H]-&(%) 5 I=20i] A H]-&(%)
: o 4,120 54.89 o 1,045 13.92
A7 o® AHEA o2 ’
A olye 3,386 45.11 L oly e 6,460 86.08
AAu & o 251 3.34 ekl of 1,191 15.85
DA R ol 7,261 96.66 Ao ol 6,321 84.15
i} o 1,443 19.21 o] R E|R of 1,093 14.54
AT H
§e% A% ol 6,068 80.79 Ao 5 ol 6,423 85.46
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£ ogda Fuh 4%M%a oy
3

o] AFHAE F 7)€
=7t £ BF LF/E tﬂ-?}ﬁ]——t—
A o] EAs AT o] F=HAF
< (http://aiopen.etrire. kr)©] A F3taL =

A APPE o] &3t FEjLE B4t
23 BRE FAEL BT olgde] oF
ZEAAE sk

& oAl L T ook

Mr fe @ r@ o N

3.3 HAE Iy F£&

SNS w212 e] A2 A A E HA 2dE o
&3] stFstal ol 537] ffsiA= SNS HAIA|
g 7%k FHaE ol &3t FA5E Tof
HE(FJEHE HEo ok SHTH(Tripathy et al., 2015).
Bag-of-Words (BOW) 222 H~E & tojo]
Foz FASE WY 3 i, B ool £
# B9} golo) A5} Hole] FRE 5 Bl
T2 AA A3 ¥ E o] thGoldberg, 2017). BOW
BdoXe dold &MY £ FE= ARAIA
g2k SNS AR M =R = A Al 2%
TFERET= ARgste dojot Aol Eoha #
©3le] BOW EHS o] 839tk

£ ol s BOWS: TH=+= W © 2 Count Vectorizer
9} Tfidf VectorizerE ©]-8-3}9 2™, Python ™41 &
4 712 Q1 Scikit-learns ©] &3k A8kt
CountVectorizere ¥3g FASE @& Hl
TE 7FREshes o Wy FES e
(Tripathy et al., 2015). ¥, TfidfVectorizerv= T
59 FREE 7Rk g VIS AE AlMkshs TRIDF
(Term Frequency-Inverse Document Frequency) '
As A5t Wy FE5 wheTh o) Fa
2, 23 B2 2ARY o] SNS HA| Ao A RE
B AHHE 257 9ojAle @59 7HEA
Sre e r Wy YdEs e 7 AT
(Tripathy ez al., 2015).
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2 AFAE w4l 2 8
HA A ] A2l A AT E A7) &
71A 2222 Hlo|HE SFate] fou|gh
TE8H Fo2H SNS HAIAE W& Jcﬂ
Ao EA Mol & & A= FHA AGS
ABtEE 3T

2 AFoxe mAl 9 Fe2HE 7Y
Z 3421 Support Vector Machine(SVM)-S- o] -85}
Ak SVME A2 b F s T/t 2%
Ahyperplane) s 5 7 T Alele] A& A=
sk WS Ze Yare]Fo|t(Cortes and Vapnik,
1995; Tripathy et al, 2015). SVM> duksle] 9 &
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HAl 2{dS &8¢t S|AL SNS HAIX|ol| LHZE A2|H 72| £& AT
=3t d|olEH & o] 8519 20%9 &35t I of| &3k 340w, FP9} FN false positive2}
= 1,48971% o] &3t HAEE st th false negative®] 2FALZ AA| g} o= gho] T

CountVectorizer?} TfidfVectorizerS ©]-& &} ZE d &3k Slgolt) <X 3>2 o] o =9
o] WS ThEglon, ol A4 4 3 Y 75 355 7o Z HF % (accuracy), VAT
(min_dH)S 227} 13} 22 AR5 F 4] 739 (sensitivity), 5-©] % (specificity), = &= (precision) &

=
£ linear SVME 9]

S TRl SNS HIA A9} A A A shy
&3t Al

Al
=

4.2

0%

Zn

1m

VM ol g8kl Shraha 14g9e) o)
ola‘lo}oq SNS w1219 A2l 4 A2l E 53k
ok AE A A ske Wesel tigk o5 7@

g Avbs <k 2>9F 2ok TP, TNS ZH2} true
positive, true negative®] °FALZ, ‘d’gle= HES

m[o @ M

AAbsle]l SVM /‘434"3‘ g Aioltt. A A
A2l e] stel W ol theMe Be
4% 4591 070 o]* oz Fsgon 1 9e
FEd HaiMe A= AUt A8 W
& A%s Rtk 9= ¢ Hﬂ%‘ el flofM =
TfidfVectorizerS ©|&3F 7 d%°] © Y&
Ao Z BAH &, 1_01-4 a5 w2} 7k
Ag AEIE Ao sVME A5E PAAIE
Aoz gk SHATE, min_df, & ©@ofe] HAi
=3 3= SVMS ]88 SNS HAI1A| 9] g A

27

el ekl oSsa ohevhs ARE el A ozl Qlold felnlg ek mAA dsich
(F 2) dl2ld 7Hzle| a9l g ol AT o{F &t
gaory | e |aen ] DO lasg v paegay EEE | ST
TP 621 5 207 123 78 83
CountVectorizer, FP 182 15 75 79 92 90
min_df=1 FN 178 37 105 76 150 146
TN 508 1,432 1,102 1,211 1,169 1,170
TP 614 6 209 120 80 90
CountVectorizer, FP 192 32 86 89 128 113
min_df=2 FN 185 36 103 79 148 139
TN 498 1,415 1,091 1,201 1,133 1,147
TP 654 0 184 85 37 43
TfidfVectorizer, FP 186 0 45 16 23 17
min_df=1 FN 145 42 128 114 191 186
TN 504 1,447 1,132 1,274 1,238 1,243
TP 654 0 188 85 45 47
TfidfVectorizer, FP 189 0 45 21 25 20
min_df=2 FN 145 42 124 114 183 182
TN 501 1,447 1,132 1,269 1,236 1,240

* TP(true positive): AA| Zd &%
Ay d&& A

FP(false positive): 2 Zﬂ AR ol &2 3, FN(false negative): 2]
A1, TN(true negative): A AR 0H o=

= AR
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ol N -7 &l &

[ R |

(¥ 3) SVM &4 M1} Zn}
Z =0l uk
g | 3aa | | AN e anggeg e SRE | CEOT
R, 0.76 0.97 0.88 0.90 0.84 0.84
CountVectorizer, iEagd=) 0.78 0.12 0.66 0.62 0.34 0.36
min_df=1 Eolx 0.74 0.99 0.94 0.94 0.93 0.93
A= 0.77 0.25 0.73 0.61 0.46 0.48
ek, 0.75 0.95 0.87 0.89 0.81 0.83
CountVectorizer, ikagd=) 0.77 0.14 0.67 0.60 0.35 0.39
min_df=2 Eolx 0.72 0.98 0.93 0.93 0.90 091
A= 0.76 0.16 0.71 0.57 0.38 0.44
A 0.78 0.97 0.88 0.91 0.86 0.86
TfidfVectorizer, 5l Edn= 0.82 0 0.59 0.43 0.16 0.19
min_df=1 Eolx 0.73 1 0.96 0.99 0.98 0.99
A= 0.78 NA 0.80 0.84 0.62 0.72
A3 0.78 0.97 0.89 0.91 0.86 0.86
TfidfVectorizer, 5l Edn= 0.82 0 0.60 0.43 0.20 0.21
min_df=2 Eolx 0.73 1 0.96 0.98 0.98 0.98
A= 0.78 NA 0.81 0.80 0.64 0.70
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M 2ide 233t 3AF SNS sAIX|ol| HEE M2lH H2| FF AF

1 G BHNN SU 2P dolERS  $9 8 AASGL. o)st 2ol A vo]]
olgdte] Aeld A £ES AFHA AZTF 9 Q0% FHE A3 ABFHHOT, oA 20%
WA F7h B2 AR A4 B BB o HolEE A E AYE S8t <E 6
of sl 53 Sgol =9 Avge BY @ F7h B o83 HelH Aaol, <E 7
ol FEeld AR, AR o, 3F  F/h BAG SVME BEF AIH Ad 45 2
T olR, SR o, BUL A R, olWE oItk YT ALGIRS) o REIE AFgelR: of
T AHE o FE DAY 2 BASAG. Aot oA F7h 249 A3uct 24 4%
G0 24014 FQS guiE HolERe  th ST BE SVM % 43} AE7} 0702
FEea o, o] SF &S LIZ RH  gom, ol 27k $Ho] 283 ol A%
29 23 57} gt HolHE BANZ WY wok o 10003 AW F2 weshE svMe] 4]
oA B4 g dolH  d Bel SgEe 4 24 AdE 2 43t @ & Qv

(E 4) |2 Hlo|efet SVM(TfidVectorizer, min_ df=1) &% H|o|gf H|m

= <= 13 A H Uz SH A R]&(%)
. o 799 654 81.85
A=
a oL 690 504 73.04
o7 -
AR 1,489 1,158 77.77
o 42 0 0
A&
e oy 1,447 1,447 100.00
X =] 0:1 T
A A 1,489 1,447 97.18
. o 312 184 58.97
AEs
. oY 1,177 1,132 96.18
AR -
AA 1,489 1,316 88.38
anEa o 199 85 42.71
- oy 1,290 1,274 98.76
A5 -
AA 1,489 1,359 91.27
o 228 37 16.23
Sl
aaln oy 1,261 1,238 98.18
ALg-o] B -
AR 1,489 1,275 85.63
olmE = o 229 43 18.78
PRte oy 1,260 1,243 98.65
*]- [e) Oq T ~
A 1,489 1,286 86.37

(E 5 (F7FEAM 1) SVM &8l ZaK(TfidfVectorizer, min_df=1)

293) A5 H3EF =q O|LE]E
B o5 o5 AR5 ALg-of F
ias 0.90 0.89 0.81 0.82
U7 e 0.88 0.93 0.83 0.78
Eolx 0.91 0.85 0.79 0.85
AUE 0.91 0.86 0.80 0.84
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(# 6) (F7h2A 2) 24 HolE 4R

22 A5 5 =y o| LE]Z

T o y | BT ggan | dgax
12 29 o 1,994 722 661 481 813
A3 HolH ol Q. 2,179 5,259 5,612 5,352 6,189
A ot F A 3,988 1,444 1,322 962 1,626
5 A 3,190 1,155 1,057 769 1,300
HAE AF 798 289 265 193 326

(B 7 (F7R2A 2] SVM oE &

o}(TfidfVectorizer, min df=1)

24 A2 A5 ST =ik o|RE|Z
T = S5 ek Ab-g-of - ARG 5
Az 0.88 091 0.90 0.73 0.75
idd=s 0.86 0.88 0.86 0.70 0.73
Eolx 0.90 0.94 0.95 0.75 0.76
AET 0.89 0.94 0.94 0.75 0.76
V.2 B 2 AF7E 7T dolx B 7HA] A S
AAT A, Al A9 =g YHFs}et=
£ =Eol A= SNS HAA A WEE A A A TRl T IS 3] wjAIEH] o= ok,
2ol 2L g3 olg =437] 93 ol o SNS HIAIAE ¢3 =7]E 20]9] % Jﬂﬂr
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m, A A A F /A £4 S Fsh 2001), 5 e} F7h FY wAA o thsf A
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A3 A E FEshe WEEAS S5 E o A28 Agrt s gol&d "ok o
dl, S]AFE<] SNS HIAIAE 23§ el QlolA] 71 A ey B4 23] AlEs g Hobd Aol
A5E THA AR 7%0}1 2}91 L i A1 =4, SNS WA Aol tigh Aol A Wl
A7y 574 el AUAA AFgEES & 5 AN Ao1A ©of o] 7)4=(CountVectorizer) S} ol 5
ok o] W&RA A% vlolHE F WA g 4 8 = (TfidfVectorizen) & 7|¥FO.2 To] WE]S A4
Wl SVM HAl By 4o i*-f—;— HXE ke TS Z8SIqlt AEE A dol AR
tolH & &8 eh. A dHolH X v (dictionay) ©]-& 5 F7}#Ql ZHddo] A /M-S
A A AR d5E9] A= w7t HolR o, & g3ohd A2l A Ae] 34 AgeE 59 7
e HES L1 RS & A SVM 4 A Alolet A vt g, B AFA =
ATE Foati AR G S &S BTt m2l gy 4 8 F SVM TS A gt
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A Study on the Extraction of Psychological Distance Embedded
in Company’s SNS Messages Using Machine Learning

Seongwon Lee” - Jin Hyuk Kim™~

Abstract

The social network service (SNS) is one of the important marketing channels, so many companies
actively exploit SNSs by posting SNS messages with appropriate content and style for their customers.
In this paper, we focused on the psychological distances embedded in the SNS messages and devel-
oped a method to measure the psychological distance in SNS message by mixing a traditional content
analysis, natural language processing (NLP), and machine learning. Through a traditional content anal-
ysis by human coding, the psychological distance was extracted from the SNS message, and these cod-
ing results were used for input data for NLP and machine learning. With NLP, word embedding was
executed and Bag of Word was created. The Support Vector Machine, one of machine learning techni-
ques was performed to train and test the psychological distance in SNS message. As a result, sensi-
tivity and precision of SVM prediction were significantly low because of the extreme skewness of
dataset. We improved the performance of SVM by balancing the ratio of data by upsampling techni-
que and using data coded with the same value in first content analysis. All performance index was

more than 70%, which showed that psychological distance can be measured well.

Keywords: SNS Marketing, Psychological Distance, Natural Language Processing, Machine Learning,
Support Vector Machine
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