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ACQUISITION OF EXPRESSIONS CAUSING DIFFERENCES IN EMOTION RECOGNITION AND
SENTIMENT ANALYSIS USING TIME SERIES DATA

w3
Tsubasa Nakagawa
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It is often difficult to correctly infer a writer’s emotion from text exchanged online, and differences in
recognition between writers and readers can be problematic. In this study, we propose a new framework for
detecting sentences that create differences in emotion recognition between the writer and the reader and for
detecting the kinds of expressions that cause such differences. Put into practical use, this framework would
likely have the ability to mitigate problems based on misunderstandings. Furthermore, we constructed an
extended dataset by collecting sentences posted within one hour before and after each of the 43,200 tweets
in the WRIME dataset and conducted analyses utilizing the surrounding posts. The dataset constructed
in this study enables analysis and emotion estimation utilizing the time-series data of posts on social
networking service (SNS) and is expected to contribute to the field of emotion analysis.
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*1 https://github.com/ids-cv/wrime
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K5 HEE TR OREZMILT 2 ~H0HO AUC

(a) BU
Fold 1 Fold2 Fold3 Fold4 Fold5 Mean
(i) baseline 0.843 0.824 0.826 0.844 0.825 0.832
(ii) concat 0.843 0.817 0.824 0.844 0.849 0.835
(iii) average 0.825 0.807 0.800 0.802 0.828 0.812
(iv) time-weighted (o = 0.731) 0.839 0.824 0.826 0.838 0.855 0.836
(v) attention-weighted 0.830 0.820 0.829 0.841 0.851 0.834
(vi) proposed (o = 0.601) 0.837 0.814 0.836 0.844 0.851 0.837
(b) &b
Fold1 Fold2 Fold3 Fold4 Fold5 Mean
(i) baseline 0.835 0.811 0.772 0.806 0.715 0.788
(ii) concat 0.830 0.815 0.782 0.808 0.726 0.792
(iii) average 0.800 0.714 0.772 0.794  0.694 0.755
(iV) time-weighted (a = 0.950) 0.838 0.812 0.779 0.815 0.728 0.795
(v) attention-weighted 0.833 0.823 0.779 0.805 0.738 0.796
(Vi) proposed (a = 0.601) 0.839 0.821 0.795 0.827 0.737 0.804
(c) BN
Fold 1 Fold2 Fold3 Fold4 Fold5 Mean
(i) baseline 0.757 0.763  0.755 0.760  0.740 0.755
(ii) concat 0.764 0.742 0.762 0.750 0.734 0.750
(iii) average 0.747 0.737 0.743 0.734  0.722 0.737
(iv) time-weighted (o = 0.866)  0.763  0.757 0.784  0.758  0.746 0.762
(v) attention-weighted 0.766 0.748 0.772 0.771 0.748 0.761
(vi) proposed (a = 0.731) 0.774 0.755 0.780 0.770 0.748 0.765

TE 3Rz, R THEZE L 72 Extended
WRIME 7 — &t v MIHAFE SNS 2B 5 XEH
DRERFN T — R ETEH U 7R RIS HEE % BT HE
T5HDTHD, BRIEFMATHENOEMDGHIFTE 5.

B

WFETH & ZHEC 28V % L BECHE, Histo
BERME W & F L ALEREEH, 3 OICHI
AR S22 O BRI TR LA L b % 5

BENW

[1] L. Zhang and B. Liu, “Sentiment analysis and
opinion mining,” in Synthesis Lectures on Human
Language Technologies, 2012.

[2] M. Firdaus, H. Chauhan, A. Ekbal, and P. Bhat-
tacharyya, “EmoSen: Generating sentiment and
emotion controlled responses in a multimodal di-
alogue system,” IEEFE Transactions on Affective
Computing, vol. 13, pp. 15551566, 2022.

[3] X. Fang and J. Z. Zhan, “Sentiment analysis us-

ing product review data,” Journal of Big Data,
vol. 2, pp. 1-14, 2015.

[4] R. Socher, A. Perelygin, J. Wu, J. Chuang, C. D.
Manning, A. Ng, and C. Potts, “Recursive deep
models for semantic compositionality over a sen-
timent treebank,” in Conference on FEmpirical
Methods in Natural Language Processing, 2013.

[6] T. Wilson, J. Wiebe, and P. Hoffmann, “Recog-
nizing contextual polarity in phrase-level senti-
ment analysis,” in Human Language Technology
- The Baltic Perspectiv, 2005.

[6] L. Zhang, S. Wang, and B. Liu, “Deep learning
for sentiment analysis: A survey,” Wiley Interdis-
ciplinary Reviews: Data Mining and Knowledge
Discovery, vol. 8, 2018.

[7] L. A. M. Bostan and R. Klinger, “An analysis
of annotated corpora for emotion classification in
text,” in International Conference on Computa-
tional Linguistics, 2018.

[8] S. Aman and S. Szpakowicz, “Identifying expres-



[9]

[10]

[14]
[15]

[16]

[18]

[20]

sions of emotion in text,” in International Con-
ference on Text, Speech and Dialogue, 2007.

S. M. Mohammad and F. Bravo-Marquez, “Emo-
tion intensities in tweets,” 2017.

S. M. Mohammad and S. Kiritchenko, “Under-
standing emotions: A dataset of tweets to study
interactions between affect categories,” in Inter-
national Conference on Language Resources and
Evaluation, 2018.

L. A. M. Bostan, E. Kim, and R. Klinger, “Good-
NewsEveryone: A corpus of news headlines anno-
tated with emotions, semantic roles, and reader
perception,” 2020.

C. Strapparava and R. Mihalcea, “SemEval-2007
task 14: Affective text,” in International Work-
shop on Semantic Fvaluation, 2007.

C. Yang, K. H.-Y. Lin, and H.-H. Chen, “Writer
meets reader: Emotion analysis of social media
from both the writer’s and reader’s perspectives,”
2009 IEEE/WIC/ACM International Joint Con-
ference on Web Intelligence and Intelligent Agent
Technology, vol. 1, pp. 287-290, 2009.

P. Ekman, “An argument for basic emotions,”
Cognition & Emotion, vol. 6, pp. 169-200, 1992.
R. Plutchik, “A general psychoevolutionary the-
ory of emotion,” in Theories of emotion, 1980.
Y. Chen, S. Y.-M. Lee, S. Li, and C.-R. Huang,
“Emotion cause detection with linguistic con-
structions,” in International Conference on Com-
putational Linguistics, 2010.

R. Xia and Z. Ding, “Emotion-cause pair extrac-
tion: A new task to emotion analysis in texts,”
in Annual Meeting of the Association for Com-
putational Linguistics, 2019.

W. Li, V. Pandelea, M. Ge, L. Zhu, and E. Cam-
bria, “Ecpec: Emotion-cause pair extraction in
conversations,” IEEFE Transactions on Affective
Computing, vol. 14, pp. 1754-1765, 2023.

S. Buechel and U. Hahn, “Readers vs. writers vs.
texts: Coping with different perspectives of text
understanding in emotion annotation,” in Pro-
ceedings of the 11th Linguistic Annotation Work-
shop, 2017.

S. Buechel and U. Hahn, “EmoBank: Studying
the impact of annotation perspective and repre-
sentation format on dimensional emotion analy-
sis,” in Conference of the European Chapter of the
Association for Computational Linguistics, 2017.
T. Kajiwara, C. Chu, N. Takemura,
Y. Nakashima, and H. Nagahara, “WRIME: A
new dataset for emotional intensity estimation
with subjective and objective annotations,” in
North American Chapter of the Association for

[22]

23]

[25]

[26]

[27]

Computational Linguistics, 2021.

J. Devlin, M.-W. Chang, K. Lee, and
K. Toutanova, “BERT: Pre-training of deep
bidirectional transformers for language under-
standing,” in North American Chapter of the
Association for Computational Linguistics, 2019.
A. Vaswani, N. M. Shazeer, N. Parmar, J. Uszko-
reit, L. Jones, A. N. Gomez, L. Kaiser, and
I. Polosukhin, “Attention is all you need,” in Neu-
ral Information Processing Systems, 2017.

T. Akiba, S. Sano, T. Yanase, T. Ohta, and
M. Koyama, “Optuna: A next-generation hyper-
parameter optimization framework,” Proceedings
of the 25th ACM SIGKDD International Con-
ference on Knowledge Discovery € Data Mining,
2019.

S. Watanabe, “Tree-structured parzen estima-
tor: Understanding its algorithm components
and their roles for better empirical performance,”
ArXiv, vol. abs/2304.11127, 2023.

Sakaki, Takeshi, S. Mizuki, and N. Gunji, “BERT
pre-trained model trained on large-scale japanese
social media corpus,” 2019.

T. Wolf, L. Debut, V. Sanh, J. Chaumond, C. De-
langue, A. Moi, P. Cistac, T. Rault, R. Louf,
M. Funtowicz, J. Davison, S. Shleifer, P. von
Platen, C. Ma, Y. Jernite, J. Plu, C. Xu, T. L.
Scao, S. Gugger, M. Drame, Q. Lhoest, and
A. M. Rush, “Transformers: State-of-the-art nat-
ural language processing,” in Conference on Em-
pirical Methods in Natural Language Processing,
2019.

D. P. Kingma and J. Ba,
method for stochastic optimization,”
vol. abs/1412.6980, 2014.

R. Jennings, “Doomscrolling, explained,” 2020.

“Adam: A
CoRR,

A. Watercutter, “Doomscrolling is slowly eroding
your mental health,” 2020.



