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Background

* Previous Method: LayoutLM [1]

* Framework

1. Like BERT, take a collection of
words with text embeddings and 2-
d position embeddings as input.

2. Like BERT, use multi-layers, multi-
heads transformer.

3. Predict a class label (multi-
classification) for each word.

4. The parameters are pre-trained on
two tasks: masked visual-
language model and multi-label
document classification.

1] Xu, Y.; Li, M.; Cu,L Hu
nderstanding. in KDD, 2020.
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Challenge

* In real-world production, the keys needed to extract might have a huge number.
» Labeling large-scale training data for each key is costly.

« So, can the model generalize to unseen keys (zero-shot keys) without additional
annotation?

* Thus, we should let the model learn key-invariant feature representation.



Solution

« What is the key-invariant feature representation?
* No matter what is the given key, the way we find value for the key is the same.

«  Which way? How a human find the value for a given key?
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Solution

 Model: Two-stages LayoutLM-based model.

« It explicitly learns two mappings: key-to-trigger and trigger-to-value.
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Solution

« How to annotate triggers and values for large-scale documents to pre-train this
model?

Article | Talk Read | Edit View history | Search Wikipedia

Jay Chou

From Wikipedia, the fres encyclopedia

WIKIPEDIA

The Free Encyclopedi

wiain page In this Chinese mame, the family name is Chou (Z).

Jay Chou (simplified Chinese: |
China and is known for his work

fe: traditional Chinese: JE7{&: pinyin: Zhou Jiefdr: born 18 January 1878)(Vis a Taiwanese singer, songwriter, rapper. recard producer. actor, film director, businessman and magician. Dubbed the “King of Mandopop”, and having sold more than 30 million albums, Chou is one of the best-selling artists in Maintand |
ith Iyricist Vincent Fang, who he has frequently collaborated with on his music. 1
In 2000, Chou released his debut studio album, Jay {2000), under the record company Alfa Music to moderate success. Chou rose to fame with the release of his second studio album. Fantasy (2001}, which combined Wester and Easter music styles. The album won five Golden Melody Awerds, including Album of the Year. He has since further
released twelve more studio albums, spawning 3 string of hit singles and gaining significant prominence in Asian communities around the world. Chou has embarked on six world tours, performing in cities around the world to more than 10 million spectators as of 201,

In 2007, Chou established his own record and management company JVR Music.”] Outside of music, Chou has served as the President of his own fashion brand PHANTACI since 2006. As an actor, Chou made his acting debut in the film /nitia/ [ (2005), followed shortly by a starring role in the epic Curse of the Galden Flower (2006). He has since starrfd
@ nurnber of movies, becorming known L Western audiences when he mads his Hollywoud debut in 2011 with 7re Green Hornet, staning slongside Seth Rugen and Clistoph Welle, fullowed by Now o See Me 2(2016).
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Chou was conscripted for mandstory milftary service sfter gradusting from high school with insdequate grades for university. However, severe back pain triggered by sports eventually led o the diagnosis of ankylosing spondylitis (HLA-B27), and he was exempted from military service [917) Meanwhile, he found s job 35 3 waiter.®
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Chinese name

hung (BB Zhiu Vinrhang). is a hiomedical rasearchar. His mather noticed his sencitivity to music and took him o pisn lassons at the age of four. 1 During his childhoad. he was fascinated
recorder, which he carried everywhere with him. In the third Grade, he became interested in music theory and also started cello lessons. He was an only child and loved to play piano, imitate 1V actors, and perform magic tricks. His favorite composer was, and stils to this day, Chopin. His parents @ivorced when he was 14 and he was teased by his

Kontokostas D.; Mendes, P. N.; Hellmann, S.; Morsey, M.; Van Kleef, P.; Auer, S.; et al. DBpedia - a large-scale, multilingual knowledge
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Experiments

« Datasets
description acces #key #zero- #document #pair
S shot
En- Infobox on English crawle
Infobox Wikipedia webpage r 78 ) SEIE MDY L2
Zh- Infobox on Chinese crawle
Infobox Wikipedia webpage r el ) AT Sl
SROIE English receipts public 6 2 972 5,505
Grater DMESS LIS private 24 8 4,032 18,825
statements

Zero-shot keys for SROIE dataset: cash, telephone.

Zero-shot keys for Grater dataset: organization (Jf 7 '#1#4), balance in previous page
(71 4%0), subject (£ H), card number (-k5), balance (4 71 4x40), unit (B437), print
method (] EIE1H), credit count ({5 F 2E%X).



Experiments

* Results
Table 2: Comparing KATA with baseline models.
the SROIE dataset the Grater dataset
row method zero-shot keys non-zero-shot keys zero-shot keys non-zero-shot keys
P R F1 P R F1 P R F1 P R F1
1 BERT [Devlin et al. 2019] 0 0 0 09099  0.9099  0.9099 0 0 0 09986  0.9965  0.9976
2 LayoutLM [Xu et al. 2020b] 0 0 0 09460  0.9460  0.9460 0 0 0 1.0000 1.0000 1.0000
3 KA-bert 0.1043  0.1000  0.1021 | 09373 09373 09373 | 0.2431  0.2422 02426 | 09993  0.9979  0.9986
4 KA-wiki 0.6468  0.5961 0.6204 | 09469  0.9430 09449 | 03768  0.3702  0.3735 1.0000 1.0000 1.0000
5 KATA-bert 0.0649  0.0471 0.0545 | 09366  0.9382 09347 | 03692  0.249] 0.2975 | 0.9993  0.9993  0.9993
6 KATA-wiki 0.7678  0.6549  0.7069 | 09483  0.9457 09470 | 0.7378  0.7301  0.7339 1.0000 1.0000 1.0000
7 KATA-wiki w/ index embedding | 0.6569  0.6000  0.6283 | 09455  0.9423 09439 | 0.6809  0.6644  0.6725 1.0000 1.0000 1.0000
8 KATA-wiki w/o fine-tuning 05116 04314 04681 | 0.1106  0.0502  0.0691 0.1322  0.0796  0.0994 | 0.0963  0.0594  0.0735




Conclusion

« We propose a novel task to extract the values of zero-shot keys in documents.

+ We propose a two-stages framework to learn key-to-trigger and trigger-to-value
mappings.

* We construct large-scale labeled dataset to pre-train the model on Wikipedia
Infobox.
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