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Objective: The primary aim of this study was to examine the sentiment expression
according to gender and user activity level with a particular focus on the social
networking site of Twitter.

Background: With the vast and ever-growing popularity of social networking services,
sentiment analysis on SNS has become widely used in data science for analysis of
user's feedback and opinion mining.

Method: The messages posted from 13.4 million twitter users (6.9 million male users)
for 11 months were analyzed and the message polarity, sentiment strength and the
type (evaluative/factual) of messages were explored.

Results: The results showed that the average sentiment strength of female users
was significantly (p<0.01) higher than that of male users and the average sentiment
strength of highly active male users was lowest among groups. It also showed that
the highly active male users tend to post more negative messages than other groups
and female users express significantly more positive sentiment than male users for
both highly and less active user levels.

Conclusion: It implies that the gender and activity level differences of users should
be considered in sentiment analysis on social media data to gain valuable insights.

Application: The results of this study could be used as quantitative, empirical data
and design guidelines for developing sentiment analysis and opinion mining systems
on SNS.

Keywords: Gender difference, User activity level, SNS, Sentiment expression, Message
polarity

1. Introduction
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UA=0|(Chu and Kim, 2011; Lee and Jang, 2013), O|2{3t Al & %2 FFED

£ 207t 2u|L|Q 040 J(opinion mining)2 2= &2|& Z-d&M(sentiment analysis)O|CHRavi and Ravi, 2015; Lee and Jang, 2017).

& T2 XAHOIME| W o2 M1t HEE[0] 240 FeEE THAIF|7]| flot 7|E7E0| £FO| XK AUCHang,

2018). otX[2h ZEEM Aot TESH SE(insighty2 71|24, HIOIEOf CHEH 7| A X QI ATt ot} 241 CIojE &, AN &
H

o
=
g0 ZeE HAXKISS HEotn FaYE AEAES 580t Zgud S0 e A7t YH & 0f0F Bt

210 8l 2ot 540 ME ZES LYo et A7Kim and Jang, 2016)2t ML 24 S2| Btk SNS(Facebook,
[l F A

5 2 2™y gst S0f ofst M (Tiggemann and Slater, 2013)7F HEE|AOLE SNS AFRAIEQ| MY, 2=
Hoot ZWEHEHHO| Yo, £ 59 Sl of chst MAY d7s 7| S 2 F0AME HEXQ 24000 EQEH AME
NHEE A2, AMEX MY, & @: user activity) =0 (2 HAIX] ZHEH 40 E4E FEHOZ EMSIQIL

2. Background
2.1 Message polarity

2240 sS40 70| 220l Cr2H| HAE WEf2 MYE(7] W0 HAIX| £40] Z2% Jeg StCHPark and Kim, 2008;
Lee and Jang, 2013). M2 28X 0l FEEN HEE = A= olgid 48y S48 FEO
&3k (polarity, orientation)0|2t #2004, Ykt 8 58 ZoICHLima et al, 2015). &X CHERo AEE24 L1g|
BOIM Of Ml 7HX| ek 2R/ 7t WOl AL8E 1 QUCE BIAIX|Q| & opof Ciet 2+ A4S (Baumeister et al, 2001; Chiou and
Cheng, 2003)0IME 3 AW, YEEC B8N AN JEIt O 52 7H5X| Ao, o 2 e oixicta FEsk=d, o2
ok dsts B WS (negativity bias) F= 28 Ziknegativity effect)2t AISHCE 8HX|TH 22t HOIM BN pHI 3HY 3
M 7t gt 3 TZ1E Eot HRE[D QUCHDoh and Hwang, 2009;
ue and Zhou, 2010). 0|2t Z0| 220l FHo| WEdE CHE AFZuS0| Yty 2 20T UX|TH HAX| LHof =
FED 2, Z789| dekdo] o) Rt FekE O|RICHe 0| 47| ATS0M SEXHCR HQlFL;,
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Olet= HIHE, 77 MAIX] X FE {0 st 27 WSS A70] wat X0|E Ho|=0|, T S4/MHH £402 £/
7|2 8t (Darley and Smith, 1993), & U HAX|7} =
a AFOME ZESEA0 ol 0|8, CHet AT S(Edell

HAIXIZ Lt+7| = SICHEdell and Staelin, 1983; Lee and Jang, 2013). £
and Staelin, 1983; Lee and Jang, 2013)01A ALEE 27 HHS XH8310], SNS HE RS I HAXK|QF AHE HAIXZ F&25t

ULt

2.2 Gender and activity level of user

= GRE W2 o4 AFBAS0| HEE Hgl £ SNSE2 O HESI0 AESHH, 1
Ol2L20| o dMXoz AITS YRESHE ACZ LIEFSTHPew Research Center, 2015). =3t O] S0 S0 Hls| SNS Ao 7+
E, AT, AQAZAOf THEH O[OF7| 2 T Ol ZAEISIH(Jones et al, 2008), EEE0| IO[A5S MER QZHAE Fddts 2=

A |XIE 2ol o|8ste A2 TR CHMuscanell and Guadagno, 2012).

ot &M AM0jc|of CIo|EHE Zstet HHO|H 24, 28 HF(lee and Jang, 2017)0 UG 12{5loF & Q02 MEA F2 &
1 Qs ZO0| AHB AL ZHg(user activity) =ZO0|Cklang, 2018; Tedjamulia et al, 2005). ESI T{EH 50| AtEXt MHY o el L&
ZC ZHo) B2 Xo|E EQICt= AT ZA Dl (Tedjamulia et al, 2005)0f 2t A4 OJC|of GO|H &4 A| 0| 1n2{st= HFS0| 2|2
YEE|D QUCkang, 2018). SNSHM= A0 12hY AHE XIS (highly active users)O| ZfA4%H CIO|E{ 7} MA| HO|EQ] &Y F&22 Xt
X8t M (power law)2 [HECHAnderson, 2006). M2t ALEAF 2HE 0 M2t AFBAE 2R/ E M, 19 E= 1:9:909| HEE 0
8ot/ ElC 2 AF0ME AMBAL Y £F0|| mat AFBAF HEHS 19 HIEE /St 0l AMSXL TEtnt MY, oAIX] ekt
FY 7t dEdg BASIIC
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3. Method

2 dFoM= EXNQ SNS & otLto|H, HojH FFo| Hlﬂ'-x* 803 EQHE 22 1174E 016 108 ~20174 88) S¢t
ME ESIS HAZE STSIYoH, 0|8 HIEOZ 1342630482 EQE| O|8X=S 2AMIALE HOH +XoE E/EHWM XS
Sl Streaming APl (Twittercom, 2019)S O|- 8313 20, R1t MonetDB (MonetDB, 2019)5 £-8310] HIO|HE M, XEsUCt ZHd&
Mol BN 52 HEEo #E 2N &2 X2 Chs A (Thelwall et al, 2012)0f O] E|1 Q& SentiStrength (SentiStrength,
2019)8 Rt HSSH0] 0| 5HRALt

Fetel AMHBRISO| g8 HTH= RO gender package (Lincoln, 2018)E HE&3IRCH, ERIE HAIX| AXl = 4% 10% &4 AHEA
=2 1=y Xkhighly active usen)Z, 52| 90% AFEAIE S XMEd AHEXH(less active useNZE THE5H0] EAISHRACH HAIX| Hakd

AHE
(polarity) ZPY S |8l A= Rsentiment package (Subhasree and Saptarsi, 2018)S 0|-83}0] Zt HA|X|E2 2 (positive), 3 & (neutral),
28 (negative) 22 = FSHALE

4. Results

4.1 Twitter activity

Table 1. A summary table of users

Highly active Less active Sum
Male 764,446 6,109,029 6,873,475
Female 578,224 5,974,605 6,552,829
Sum 1,342,670 12,083,634 13,426,304
MEXIES 4, 2dFE0 2 AR 22 SHEZ, EQN 2 ESIS ZYTH ZAE 2E A (statuses count)E SLETE
A3t robust ANOVA Zit= Table 29t ZCH 421 R2l5F 00101 L2AE0| SAHCE Folot A2 LIEH=E, Figure
MF

t
b Osi=of M Yl a~de JH)\f‘_éiﬂ_.i(trimmed mean)2| &8 H| 1 (pairwise comparison)S
0| 8% Alz AYZIE LIEILHD], S L L2 Fol+=F 00101M SAH 7ofot Xo|7F giZE 2lofstirt.

Table 2. Robust ANOVA summary table (Dependent variable: statuses count)

Source Statistic Sig.
Gender 19,791.9 0.001"
User activity 8,717,318.0 0.001™
GenderxUser activity 27,494.23 0.001"
**p<.01

Figure 101X = == QU= AKX, 5t 90% MEY AFEAL ZOME 2 X0[7F BHEEIX] HAXT 9 10% DEY AHEAL oA H

1
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4 Highly active users

) Less active users O Female @ Male
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Figure 1. Interaction plot involving the trimmed means of the statuses count

Table 3. Robust ANOVA summary table (Dependent variable: Number of characters in tweet)

Source Statistic Sig.

Gender 14244 0.001"

User activity 155,980.5 0.001"

GenderxUser activity 9732 0.001"

**p<.01
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Figure 2. Interaction plot involving the trimmed means of the number of characters in tweet
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FEAIS R HES &Y 4 QUCE Table 32 AFEAZE 2pdst ES HAIX|Q| 24t /+E 5
2 A

= =2 O™
|5t robust ANOVA ZA1HS LIEFLH Z40|C},

O|F BAES A== EA[SIH Figure 29+ ZLt 49
FEAIE 2L B2 A2=2 UEHGCH, 0] &9 10% 1g8d A8A ZUAM= oY
4.2 Sentiment expression

4.2.1 Sentiment strength

HARIS] ZEEEE SEBT2 ot 20 A8A 2 +E2 % 22 310 robust ANOVAS Alddt Zit= Table 49+ ZL.
Q0|8 A
T

= (sa=E
TMZ F ) SYHS NSHE0| FolE 0010M SAHLR Folot A2z olE|fen, 0|5 2204t neXES =

Table 4. Robust ANOVA summary table (Dependent variable: sentiment strength)

Source Statistic Sig.
Gender 79,423.94 0.001"
User activity 22,150.49 0.001"
GenderxUser activity 14,361.74 0.001"
**p<.01
4 Highly active users
)~ Less active users ©~ Female rehale
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Figure 3. Interaction plot involving the trimmed means of the sentiment strength
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Ba dd4Z=E0 SAH(p<00N22 &2 AR 22UL|RACt 019 32 90% Hﬂ” ALERLS] HARIZ} 7HE =2 HEBEE B
0|1 RUoH, HY ol 10% 1gd AHEAS HAXIZL 7+ K2 483 E BoS 20l ALz mofm|nt 0dol 3¢ nzy
ArEALet Mg AMEAR ZHel Xt0[7F 2| QAR Hdol 2 1 X0[7F oY fE‘ AOE LIERRCE

4.2.2 Evaluative/Factual message ratio

ARl 98, 2 SE AN/ HAIX| HlE2e| HBBAE THAdh| 25t ASH 2AHY 245 HABIA2H, 2x2x2
E3l(saturated) LEC2RH LM YS 018310 2YS X|Hafol Zihe Table 52F ZCh 2421 A 7) 2212 SXE0| 7
o|#FE 00010M SAHH2Z 7ol Zi 2 LIEFGACE. Figure 4= 0|5 37§ R02152 J2&A S Tisty| 2f8 Alde tisz=d 2
WE EAISH AQH, g ALEASl B2, B7HY HA[X|2t ABBA 7L 220, HY AHEAIS] B2 AHEH HAX|Q} HR2A 7L =L
= A E0F1 Ut

Table 5. Test HOs for 2<2<2 stepwise backward hierarchical log linear analysis (Gender<User Activity><Evaluative/Factual)

If deleted simple effect is DF. X° Sig.

GenderxUser Activity<Evaluative/Factual 1 1654.94 0.000™

***p<.001

3- Highly active —

Evaluative
Female
A

0

A Male

. O
Less active

o
Factual

Dim1 (34.3%)

Figure 4. Correspondence analysis of GenderxUser Activity<Evaluative/Factual
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Figure 5. Fourfold plot of GenderXUser ActivityXEvaluative/Factual

4.2.3 Message
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Table 6. Test HOs for 2X2<2 stepwise backward hierarchical log linear analysis (Gender<XUser Activity>XMessage Polarity)

If deleted simple effect is DF. X2 Sig.
GenderxUser Activity>XMessage Polarity 1 528.41 0.000™
***p<.001

Negative.
1 -
Highly active o
< "
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Figure 6. Correspondence analysis of GenderXActivityXMessage polarity
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Figure 7. Fourfold plot of GenderXUser Activity><Sentiment polarity
5. Conclusion
|2 SNS= ZEHHOl MAtof et stEX Afg|Roz 2 EAE ZoT Qlon 0| Ctst 2o ME2ste A|=S0| O|F0X| 2
ULt OlF & FHYE ROV ZHEM ORI, AXIH SEE & + A= ZEEM ANE =&Y fldiAM= Olo|EHoi| oY
o 71AXQl 2MED otL2l 24 HO|HES Sitste AHBAES| E41F ZAdaEd S0 fet A7JF HWAE LTt ot & ¢
TOIM= HEZXQI SNSQI ERQIE ALEAIES YRR, ABXIEL dY, EdFl d4uH ¥4, 54 59| aatatAof tyst
24Z AU 2MEANE RostH Ot 2Lt

AW, 21 10% n2Y AFBA TOAM HY ARBASS| ZAY 30| oY AEBASED S =Y & %'\Ef =M, AR 2y

10% 228 AFBAHSO0| A 2A 7t Mgy AH8AE Bt H2
= 018 A8AES 24 7t B AH8AEQl 24t 20 ROt H2
EA171 Z et HAIXIel Y8BT B AH8ALe| HAIX| 28ZE 2Ot §HH(p<001)22 =2
2 A7t 2ot HAIRISO] 7HY H8Z8 =7t &2 A2 LEROH, &9 10% 12y =9 AH8Ate EI1I)\|7<IEOI 7t

Mg ol ARt Rget
T A88E7t B2 AR DY) WM, ofd AHBALS| 32, B7HY MAIX|2t ABAA T o0, Hg AR B AeH
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