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Abstract Contracts need to be reviewed to be verified if they include all the essential clauses for

them to be valid. Such clauses are highly formal and repetitive regardless of the kinds of contracts,
and automated legal technologies are required for legal text comprehension. In this paper, we have
constructed a simple item-by-item classification model for clauses in contracts to estimate contract
eligibility by addressing formal and repetitive properties of contract clauses. We have used keyword
embeddings based on conventional requirements of contracts and concatenate them to sentence
embeddings of clauses, extracted from a BERT model fine-tuned with legal documents. The contract
eligibility can be verified by the predicted labels. Based on our methods, we report reasonable
performances with the accuracy of 90.57 and 90.64, and an Fl-score of 93.27 and 93.26, using additional
keyword embeddings with BERT embeddings.
Keywords: legal text, contract, contract eligibility, BERT, keyword embeddings
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Class Content
Requiredl Contract period
Required2 Contract deadline
Required3 Contract amount
Required4 Compensation for delay
Required5 Intellectual property right
Required6 Non-disclosure
Required7 Warranty against defects/Detect repair
Required8 Advance/Intermediate payment/Balance
Required9 Inspection for the result/product
Required10 Penalty for the principal/service provider
Required11 Contract termination/cancellation/ automatic

renewal

Required12 Compensation for damage
Required13 Transfer of ownership
Optionall Performance Guarantee
Optional2 Definition of term
Optional3 Changes to contract
Optionald Direct payment request
Optional6 Rejection of products
Optional7 Subcontracting
Optional8 Jurisdiction

None None of the above
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Table 3 Ratio of Each Class in the Dataset. Train, Eval,
Test datasets were split to be close to 6:2:2

oL

Class Train Eval Test
Requiredl 1,427 476 522
Required2 292 97 100
Required3 1,260 420 470
Required4 1,076 359 408
Required5 2,269 756 836
Required6 3,917 1,306 1,358
Required7 1,357 452 477
Required8 1,156 385 451
Required9 1,469 490 495
Required10 1,258 419 438
Requiredl1 3,849 1,283 1,414

Required12 3,334 1,111 1,193
Required13 464 154 149
Optionall 729 243 316
Optional2 704 235 251
Optional3 2,243 748 860
Optional5 111 37 40
Optional6 86 29 29
Optional7 171 57 66
Optional® 1,112 371 387
None 27,570 9,175 10,389
Total 55,854 18,603 20,649
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Table 5 Examples of Processed clauses. One-hot label
vector for Articlel0 Paragraphl is [0, 0, 0, 0,
0,0 0,000 0,1,00,0,0,0,0, 1, 0]
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Paragraph each line
Multi-labeling

for the concatenated sub-lines
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|:> Convert multi-label to
one-hot vector
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Fig. 1 Data Input Processing Procedure
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Contracts Input E> Data Processing [> Multi-label Classification
Model
E> Union the Classification Result E> Output Missing Clause
Classes

a9 3 AN A48 A A4
Fig. 3 Contract eligibility verification process
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Table 6 Classification Performance of Our Models

Model Accuracy | Fl-score
keyword vector only 9.77 12.94
LSTM 83.12 81.75
LSTM + keyword vector 84.38 82.21
KR-BERT-MEDIUM 88.76 86.93
“BERT-MEDI 3
KR-BERT-MEDIUM (CLS) 9057 03.27
+ keyword vector
KR-BERT-MEDIUM (CLS+SEP) 90.64 93.96
+ keyword vector
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86.93%1 A& YEelytt ®iH &S o]83ste 7% Class Precision Recall F1-score
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Table 7 Examples of Classification Performed by the KR-BERT-MEDIUM(CLS) + Keyword Vector Model
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