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Table 1: Details of literature reviewed

Feature . .
Ref. Dataset Text Pre-processing  extraction e sibeation P?rformam:e Challenges Application
Methods metrics
methods
Punctuation Removal, Machine )
171 Indian chat Expanding Contractions, Word Jearning 0.77 (F-score) Accuracy for the label happy is English user-chatbot
room Tokenization, embeddings Bi-LS’TM smaller than the angry, sad. interaction.
Normalization
(FAQs) from N
[29] the internet in wor’I(‘:l(;kreeI:Illzﬁ)avt:lm‘ o Word2doc 2::1[15 0.97 Only designed for FAQs. General E-business chatbot
the e-business . ’ , (Precision) questions are not considered.
domain stemming analysis
Due to the scarcity of labels in the
dataset, models may have been trained
. Shared GRU 0.23 (Fre) / to detect the most common words.
[25] Topical Chat Not mentioned Encoder encoder with self-  0.19 (Rare) (F- Unable to elicit responses to specific User Interaction
dataset attention score) emotion labels such as angry, sad,
fearful, and disgusted due to a lower
frequency of labels.
Chinese Repetition removal, Not achieved state-of-the-art
[30] Valence-Arousal stop words removal, one-hot Bi-LSTM 0.6181 PCTfOfmZ'"C‘f- The system addressed Customer service in
Words sentences with 20 words ~ encoding, (F-score) .FAQ'IYPe d{alngues. Need to address  healthcare
retained. intent detection.
Unable to accurately extract
X conversational emotional aspects;
1231 dati];fcc Not mentioned wmzr;:fégz‘:ngs Bi-LSTM ( Acg{féfy] Syntactic, lexical, grammatical, and Open Domain
information associated with emotional
factors are not taken into account
Incapable of producing intriguing and
NLPCC Removal of 0'9_658 informative responses. .
[24] dataset punctuation and symbols Encoder GRU (Emotion A model cannot replicate the empathy Open Domain
Accuracy) factor in human communication.
Machine Learning
approach, Ignoring contextual information
Manuall . X Classifiers SVM, 0.769 resulted in misclassification. X
[371 built y Not mentioned Not mentioned decision tree, NB, (Accuracy) No semantic representation in User Interaction

and the tree
bagger

the model.




Tokenization, Spell
correction, word

Pretrained

SemEval- L language models 76.86 Accuracy for the happy class is .
[26] 2019 normallzat.mn, word Word2Vec ULMEFIT, BERT, (F-Score) smaller than angry, sad classes. Open Domain
segmentation, OpenAl's GPT
lowercasing
sh Needs a lot of data for its practical use.
) ort posts ) Deep learning- Not mentioned Needs protection of personal .
[19] in Web forums Not mentioned Word2vec based — LSTM information in a highly interactive User Interaction
and Wikis, 100l
ool.
CNN, Graph class imbalance in the MELD dataset.
IEMOCAP . Pre-trained Convolutional 63.5 (Accuracy) Need to improve the classification .
(27 and MELD Not mentioned word embeddings 60.9 (Accuracy) accuracy of the model on the minority User conversations
Neural Network class.
GCN
. . 4 (F-Score) . .
Daily Dialog, Glove DialgogueRNN, 5445 An imbalanced number of samples.m
[28] MELD, Not mentioned X . the dataset makes the model weak in User conversations
embeddings Sentic graph 59.19
EmoryNLP . 36.59 performance.
attention. -
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Table 6: Different Performance metrics of classification models with various features on balanced and unbalanced datasets.

Model and Features

LR LR MNB | MNB SVM [ SVM DT DT _— —
- Coun | TE- LR Coun | TF- MNB Coun | TF- SVM Coun | TF- DT Ensemble | Ensemble LSTM GRU Bi-LSTM Bi-GRU
Dataset RicUic t IDF | Hashing | t IDF | Hashing | t IDE | Hashing | ¢t IDF | Hashing cr:ﬁ]:t TF-IDF Hashing | (OneHot | (OneHot | (OneHot (One Hot T‘ff:::ﬂ
Vecto | Vecto | Vector | Vecto | Vecto | Vector | Vecto | Vecto | Vector | Vecto | Vecto | Vector | oo Vector Vector Encoding) | Encoding) | Encoding) | Encoding) )
r T r r r r r r
Balanced Fl-Score | .4457 | .6449 | .4413 | 4268 | .4080 | .2954 | .7887 | .4432 | 3087 | 3279 | 2996 | 3104 4952 L4488 3390 5224 4781 5362 5875 5528
Dataset Accuracy | 4513 | 6522 | .4456 | .4363 | .4104 | .2829 | .7893 | .4447 30 3288 | 3063 | 3148 5015 4532 3358 5759 5384 5727 6134 /5569
(Empathetic Precision 45 .67 46 45 .53 .40 .79 .46 31 33 30 31 .50 49 37 .76 73 73 .76 .55
Dialogues) Recall 45 .64 44 43 39 .28 79 .45 30 33 30 31 .50 45 34 .40 36 42 .48 .56
Imbalanced F1-Score .52 5312 | 5349 50 | 5813 .60 5234 | 54 5542 | 4918 | 5428 .55 .5983 .5969 .6009 .40 41 41 41 5125
Dataset Accuracy | 4894 | .4984 | 4974 | .4781 | .4489 | 4307 5558 | .4882 | .4889 | .4479 | .4461 4467 .6000 4400 4295 5943 6679 6850 6743 5307
(Tg}fi?‘ Precision .57 .60 .62 .54 .92 1.00 71 67 73 .57 .78 .83 .99 .98 1.00 .40 40 41 .40 .52
Data:et] Recall 49 .50 .50 48 45 43 45 .49 49 45 45 45 .44 44 43 41 42 42 42 .53
Table 7: Comparison of SOTA methods with our results.
Reference Dataset Performance Metric (in %) Method
[36] ISEAR 72.43 (Accuracy) SVM Classification
[17] SemEval-2019 77.00(F-measure) BERT
[37] Aman 73.89(Accuracy) Naive Bayes And SVM
[38] SemEval-2018 58.80 (Accuracy) Bi-LSTM
[39] ISEAR, SemEval 42.2(Precision) LSTM
[26] SemEval-2018 39.80(Accuracy) Bi-GRU
[40] Manually built 76.9(Accuracy) SVM, Decision Tree, NB,
[41] SemEval-2018 52.00 (Accuracy) SVM, Logistic Regression

(Imbalanced Dataset)

Empathetic Dialogues

SVM Classification Using

Our Best It: 78.93(A
urBestresults (Balanced) (Accuracy) Count_Vectorization
Our Best results Topical Chat Dataset
68.50 (A Bi-LSTM
(Unbalanced) (Accuracy) !
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