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Differences in Sentiment on SNS:
Comparison among Six Languages
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Abstract The purpose of this study was to explore the differences in sentiment on social networking sites
among six languages (English, German, Russian, Spanish, Turkish and Dutch). A total of 204 million tweets
were collected using Streaming API. Subjective/objective ratio, sentiment strength, positive/negative ratio, number
of retweets and boundary impermeability were analyzed with SentiStrength to estimate the trends of emotional
expression via Twitter. The results showed that subjective/objective ratio and the positive/negative ratio of
tweets were significantly different by languages (p<0.001). And, there were significant effects of language on
sentiment strength, boundary impermeability and the number of retweets (p<0.001). The results also indicate
that the cross-cultural, language differences should be taken into account in sentiment analysis on SNS.
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Differences in Sentiment on SNS: Comparison among Six Languages

7} oloj7l Wz FeA B9 gl Aol7t QA
aza7) 98 ¢ AR Aasgon 44 A, f
FF 000114 Qofol whet Febal/Aw E51 v&

<Table 1> Pearson's Chi—squared Test
(Subjective Message vs Language)

Language | N(subjective) N(total) Ratio(subjective)
Dutch 614,983 1,518,077 40.5%
English 75,660,434 136,735,207 55.3%
German 758973 1,764,000 43.0%
Russian 4,515,763 15,685,078 28.8%
Spanish 23,154,006 39,262,220 59.0%
Turkish 2,785,189 9,604,781 29.0%
X = 6914600 df =5 p-value < 22e-16
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[Fig. 1] Daily Means of Subjective Message Ratio

<Table 2> Sentiment Strength according to Languages

Language Mean SD SE. 99% CI

Dutch 0.06 0.98 8.0.e-04 2.1.e-03
English 0.21 1.22 1.0.e-04 2.7.e-04
German 0.28 0.9 74.e-04 1.9.e-03
Russian 0.16 0.68 1.7.e-04 44.e-04
Spanish 0.44 1.37 2.2.e-04 56.e-04
Turkish 0.12 0.78 2.5.e-04 6.5e-04
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<Table 3> ANOVA Summary Table Sentiment

Strength by Languages

Source df SS MS F Pr>tl)

L 5 1348321 | 369,664 259,299 | <2.2e-16™"

Residuals | 204,569,357 | 291,639,743 1
Total | 204,569,362 | 293,488,064

L-Language <05, “p<01, "p<.001
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[Fig. 2] Daily Means of Sentiment Strength
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<Table 4> Pearson's Chi—squared Test
(Positive tweets ratio vs Language)

Language N(positive) N(subjective) Ratio(positive)
Dutch 371,591 614,983 60.4%
English 49,050,795 75,660,434 64.8%
German 595,361 758,973 78.4%
Russian 3,462,373 4,515,763 76.7%
Spanish 16,122,972 23,154,096 69.6%
Turkish 1,982,555 2,785,189 71.2%
X = 492970 df =5 p-value < 2.2e-16
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[Fig. 3] Daily Mean Ratio of Positive Tweets
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<Table 5> ANOVA Summary Table
Impermeability by  Language,
Polarity

Boundary
Sentiment

SS
23127
7411
5304
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11,321,373
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530

0.1

F
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9,559

Source df
L 5
SP 2
LxSP 10
Residuals | 203,406,913
Total 203,406,930
L=Language
SP=Sentiment Polarity
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<2.2e-16™
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<05, "p<.01, p<.001
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<Table 6> ANOVA Summary Table : N of Retweets
by Language, Sentiment Strength

Source df SS MS F PrC>|tl)
L 5 2.0.e+10 | 4.0e+09 | 630237 | <2.2e-16™
NR 8 14.e+09 | 1.7.e+08 | 272.761 | <2.2e-16""
LXNR 40 1.1et09 | 28e+07 | 44474 | <2.2e-16™

Residuals | 204,569,309 | 1.3e+14 | 63.e+06
Total | 204,569,362 | 1.3.e+14

L=Language <05, “p<01, Tp<.001

NR=N of Retweets
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[Fig. 5] Number of Retweets vs Language,
Sentiment Strength
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