Archive of SID.ir

Tabriz Journal of Electrical Engineering (TJEE), vol. 52, no. 2, Summer 2022 Serial no. 100
DOI: 10.22034/tjee.2022.15426

Persian Keyphrase Generation Using Transfer Learning
Marziea Rahimi”, Erfan Jalili Jalal, Hossain Alirezayi

Faculty of Computer Engineering, Shahrood University of Technology, Shahrood, Iran.
marziea.rahimi@shahroodut.ac.ir; up202111337@edu.fe.up.pt; hoseinalirezaee@mail.um.ac.ir

Short Abstract

Automatic keyphrase generation plays an important role in many text analysis and natural language processing tasks. Many existing methods are bound
to select keyphrases from the terms and phrases that are present in the target text. This handicap could be overcome using sequence-to-sequence methods.
However, many such methods need huge datasets for training which pose a challenge for low-resource languages such as Persian. Transfer learning
where a pre-trained model is adapted to a new task specified with a smaller dataset is very useful in such circumstances. In this paper, we present a
sequence-to-sequence method utilizing a transformer model for Persian keyphrase generation. Accordingly, a corpus of 70K Persian scientific abstracts
and their corresponding keyphrases have been gathered. A pretrianed MT5 mdel is fine-tuned on this corpus for the task of Persian keyword generation.
The resulted model is compared to several other keyphrase generation methods. The results indicate that the proposed method can outperform existing
methods at least by 2.71 percent.
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1-  Short Introduction (4-5 lines)

Persian keyphrase generation methods are extractive where the keyphrases are selected from the present phrases in the target text. While human authors
almost equally use absent keyphrases which are not mentioned in the target text itself [1]. Sequence-to-sequence models especially the ones based on
transfer learning such as MT5 [2] can overcome this handicap. We have gathered a sufficiently big corpus of scientific abstract and keyphrase string
pairs to implement such a model for Persian texts.

2-  Proposed Work and Methodology (including comparison, simulation/experimental results and discussion)
We have scraped Persian open access journal websites to gather a sufficiently big corpus of scientific abstract and keyphrase string pairs. After
preprocessing the original texts, a corpus of 56422 entries is provided. The corpus is comprised of abstracts on 13 diverse topics. Diversity is an
important feature for general-purpose text analysis datasets.

Table 1- Statistics of the tokens in keyphrase strings

Feature Value
Total number of tokens 422624
Mean Y.
Standard deviation 3.75
Maximum number of tokens per string 164
Minimum number of tokens per string 1
Absent tokens rate 28.86

Table 2-Statistics of the tokens in abstracts

Feature Value
Total number of tokens 6961233
Mean 123.53
Standard deviation 41.98
Maximum number of tokens per abstract 584
Minimum number of tokens per abstract 25

This corpus is used to fine-tune a multilingual version of a pre-trained transformer [3] model which is called MT5 [2]. This model has a text-to-text
encoder-decoder structure. We also provide a comparison between our fine-tuned mT5 model and other existing models in Table 3; As shown, The
mT5 obtained the best results among other available keyphrase generation models.

Table 3-Comparison of Mt5 with other existing models
Model | P@10 | R@10 | F1@10 | P@5 | R@5 | F1@5
TFIDF | 23.18 | 27.19 23.18 30.43 | 20.68 | 24.62
Yake 125 | 16.01 | 14.04 | 16.9% | 10.89 | 13.27

SR 17.62 | 23.68 20.21 | 18.11 | 12.16 | 14.55
MR 12.78 | 16.81 1451 | 1411 | 947 | 11.34
TR 13.79 | 17.95 15.60 | 16.29 | 10.91 | 13.07

MT5 38.09 | 28.84 32.82 | 38.14 | 28.81 | 32.82

3-  Conclusion (4-5 lines)
We proposed a dataset for the Farsi keypharas generation task and Also fined-tuned an mT5 pre-trained model using this dataset. Finally, results show
that our fine-tuned transformer model outperforms other available keyphrase generation models.
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