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(Devlin et al,, 2018)
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Pre-training + finetune, a new paradigm of NLP
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Image Recognition --

Autonomous Vehicles
Social Tagging
Visual Search

Q&A
Sentiment
Translation

8.3Bn —————- NLP - Generative Tasks

Chatbots
Email Auto-Completion
Document Summarization

PetaFLOPS

® model parallel ® model + data parallel
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Number of GPUs
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B F3&kE: https:;//devblogs.nvidia.com/training-bert-with-gpus/#targetText=GPT%2D2%208B%20is%20the,0on%20a%20single%20V100%20GPU.
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NEZHA: NEURAL CONTEXTUALIZED REPRESENTATION FOR
CHINESE LANGUAGE UNDERSTANDING

TECHNICAL REPORT

Jungiu Wei, Xiaozhe Ren, Xiaoguang Li, Wenyong Huang, Yi Liao,
Yasheng Wang, Jiashu Lin*, Xin Jiang, Xiao Chen, Qun Liu
Noah’s Ark Lab, *HiSilicon, Huawei Technologies
{wei.junqiul, renxiaozhe, lixiaoguangll, wenyong.huang, liao.yi,
wangyasheng, linjiashu, jiang.xin, chen.xiao2, qun.liu}@huawei.com

September 4, 2019
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a;;[2k] = sin((j — 7)/(10000 7 )),
a;;[2k + 1] = cos((j — 4)/(10000% )).
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Table 3: Results of pre-trained models on downstream Chinese NLU tasks.

Model CMRC XNLI LCQMC PD-NER ChnSenti
EM Fl Dev Test Dev Test Dev Test Dev Test
BASE MODELS
BERTgAsE 64.06 8501 7875 77.27 89.04 8761 9653 9858 9491 9542
BERTgAs-WWM 6496 85.79 7879 7844 89.19 87.16 96.86 98.58 9467 9458
BERTgAsE-WWM (in [8]) 66.30 85.60 79.00 78.20 8940 87.00 9530 65.10 9510 9540
ERNIE-Baidugasg 1.0 (in [3)]) 65.1 85.1 79.9 784 89.70 87.40 - - 95.20 9540
ERNIE-Baidugasg 2.0 (in [4]) 69.10 88.60 81.20 79.70 90.90 87.90 - - 95.70 95.50
NEZHAgAsE (ours) 67.07 86.35 8137 7932 8998 8741 9722 9858 9474 95.17
NEZHAgAsg-WWM (ours) 67.82 86.25 81.25 79.11 8985 87.10 9741 9835 9475 9584
LARGE MODELS
ERNIE-Baiduy agge 2.0 (in [4]) 71.50 8990 82.60 81.00 90.90 87.90 - - 96.10 95.80
NEZHA| ArGE (ours) 68.10 87.20 81.53 8044 90.18 87.20 97.51 97.87 9592 9583
NEZHA[ ARGE-WWM (ours) 67.32 86.62 8221 81.17 9087 8794 9726 97.63 9575 96.00
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Table 2: Pre-training Techniques Adopted in Chinese pre-trained language models (MLM: Masked Language Modeling,
NSP: Next Sentence Prediction, WWM: Whole Word Masking, KM: Knowledge Masking, SR: Sentence Reordering,
SD: Sentence Distance, DR: Discourse Relation, IR: IR Relevance, PAPE: Parametric Absolute Position Encoding,
FRPE: Functional Relative Position Encoding)

Pre-Training Tasks . .. _ Position

I Word-Aware Sentence-Aware  Semantic-Aware Training Precision Optimizer Encoding
BERTgASE MLM NSP . .. ADAM
BERTg A sp-WWM MLM (WWM) NSP - Single Precision (FP32) LAMB PAPE
ERNIE-Baidugagg 1.0 MLM (KM) NSP - Single Precision (FP32) | ADAM PAPE
ERNIE-BaidUBASE 2.0 . . .
ERNIE-Baidu; Arag 2.0 MLM (KM) SR & SD DR & IR Mixed Precision ADAM PAPE
NEZHABASE . ..

MLM (WWM) NSP - Mixed Precision LAMB FRPE
NEZHA| ARGE

15
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Table 4: Ablation studies. (APE: absolute position encoding; PRPE: parametric relative position encoding; FRPE:

functional relative position encoding; WWM: whole word masking; SL: sequence length.)

Model CMRC XNLI LCQMC PD-NER ChnSenti
EM Fl Dev Test Dev Test Dev Test Dev Test

NEZHAgASE
News, APE, SL:128 37.96 5840 | 7879 77.72 | 89.31 86.74 | 9487 98.10 | 94.17 95.67
News, PRPE, SL:128 65.26 86.17 | 79.18 7798 | 89.21 86.92 | 96.93 98.12 | 94.67 95.08
News, FRPE, SL:128 6595 8646 | 7996 78.32 | 89.40 87.23 | 96.69 98.10 | 95.58 95.75
News, FRPE, SL:512 67.79 86.60 | 80.57 79.52 | 90.06 86.73 | 97.04 97.62 | 95.09 95.08
News+Wiki+Baike, FRPE, SL:128 6695 8641 | 81.25 79.06 | 89.83 87.13 | 97.21 9741 | 95.25 9442
News+Wiki+Baike, FRPE, WWM, SL:128 | 67.82 86.25 | 81.25 79.11 | 89.85 87.10 | 9741 98.35 | 9475 95.84
News+Wiki+Baike, FRPE, WWM, SL:512 | 66.45 86.16 | 8096 79.86 | 89.64 86.18 | 96.79 98.10 | 95.08 9542
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ERNIE: Enhanced Language Representation with Informative Entities

Zhengyan Zhang'>**, Xu Han"?3*, Zhiyuan Liu"*31, Xin Jiang*, Maosong Sun'?*3, Qun Liu*

N
’ﬂ( =
'Department of Computer Science and Technology, Tsinghua University, Beijing, China
“Institute for Artificial Intelligence, Tsinghua University, Beijing, China - ,é
3State Key Lab on Intelligent Technology and Systems, Tsinghua University, Beijing, China ’ !’ﬁ f
“Huawei Noah’s Ark Lab s
{zhangzhengyanl4, hanxul7}@mails.tsinghua.edu.cn

)

. WA FETE: ACL2019 HUAWE
e B TEL: https://arxiv.org/abs/1905.07129
o RRRTE: https://github.com/thunlp/ERNIE
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* Chronicles:
Volume One

v

Songwriter Bob Dylan Writer

Bob Dylan wrote Blowin’ in the Wind in 1962, and wrote Chronicles: Volume One in 2004.
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(Credit: Zhang et al., 2019, ERNIE: Enhanced Language Representation with Informative Entities)
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Entity Typing tasks:

Model P R Fl
NFGEC (LSTM) | 68.80  53.30  60.10
UFET 7740 60.60  68.00
BERT 7637 7096  73.56
ERNIE | 7842 7290  75.56

Table 3: Results of various models on Open Entity (%).

Relation Classification tasks:

B1dBERT

Model FewRel TACRED

ode P R Fl P R Fl
CNN 6951 69.64 6935 | 7030 5420 61.20
PA-LSTM - - - | 6570 6450  65.10
C-GCN - - - | 6990 6330 66.40
BERT 8505 85.11 8489 | 6723 6481  66.00
ERNIE | 8849 8844 8832 | 6997 6608 67.97

Table 5: Results of various models on FewRel and TA-
CRED (%).

(Credit: Zhang et al., 2019, ERNIE: Enhanced Language Representation with Informative Entities)
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(Credit: Liao et al., 2019, GPT-based Generation for Classical Chinese Poetry)
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J
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Figure 1: The process for training the poetry generation model

(Credit: Liao et al., 2019, GPT-based Generation for Classical Chinese Poetry)
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CTRL: A CONDITIONAL TRANSFORMER [LLANGUAGE
MODEL FOR CONTROLLABLE GENERATION

Nitish Shirish Keskar, Bryan McCann; Lav R. Varshney, Caiming Xiong, Richard Socher
Salesforce Research’

ABSTRACT

Large-scale language models show promising text generation capabilities, but
users cannot easily control particular aspects of the generated text. We release
CTRL, a 1.63 billion-parameter conditional transformer language model, trained
to condition on control codes that govern style, content, and task-specific behav-
ior. Control codes were derived from structure that naturally co-occurs with raw
text, preserving the advantages of unsupervised learning while providing more
explicit control over text generation. These codes also allow CTRL to predict
which parts of the training data are most likely given a sequence. This provides
a potential method for analyzing large amounts of data via model-based source
attribution. We have released multiple full-sized, pretrained versions of CTRL at
https://github.com/salesforce/ctrll

arX1v:1909.05858v2 [cs.CL] 20 Sep 2019
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Wikipedia Anarchism is a political philosophy that advocates the abolition of all forms of hierarchy
Books Anarchism is the \n only true and practical form of Socialism. It has been said that Socialism
Horror A knife handle pulled through the open hole in the front. I jumped when the knife
Reviews A knife is a tool and this one does the job well.\n\nRating: 4.0\n\nl bought these for my
Relationships My neighbor is a jerk and I don’t know what to do\n\nText: So my neighbors
Legal My neighbor is threatening to sue me for not letting him use my pool\n\nText: I live in a

Science Title: Scientists have discovered a new type of Dbacteria that

Politics Title: The US is the only country in history to have a national debt of more than

Running Text : [ have been running for about a year and a half now but never really got into it.\n\n

Reviews Rating: 5.0\n\n I have been using this product for a few years and it is the best thing
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« BERTM#gERA, ENETEHERE 1. AFEERANZEL

(FREAT

» IR —M L ATransformerfR B TR AR IE
AT — 1/ MRE-TinyBERT

Z.

hRJ] T

%, LABERT

* TinyBERTS ¥ £ 4 BERT B9 1/7, FUMEE 2 BERT BY 9 {Z,
FEGLUETEM _EFBEEBERT RFESPNE A &

System MNLI-m MNLI-mm QQP SST-2 QNLI MRPC RTE CoLA STS-B | Average
BERTgAsE (Google) 84.6 83.4 712 935 90.5 889 664 521 85.8 79.6
BERTg sk (Teacher) 83.9 83.4 71.1 934 90.9 875 67.0 528 85.2 79.5
BERTsMmALL 75.4 74.9 66.5 87.6 84.8 832 626 195 77.1 70.2
Distilled BiLSTMgopr 73.0 72.6 68.2  90.7 - - - - - -
BERT-PKD 79.9 79.3 70.2  89.4 85.1 826 623 248 79.8 72.6
DistilBERT 78.9 78.0 68.5 914 85.2 824 541 328 76.1 71.9
ﬁ‘inyBERT 82.5 81.8 71.3 92,6 87.7 864 629 433 79.9 76.5 |

System Layers Hidden Feed-forward Model Inference

Size Size Size Time

BERTgBAasE (Teacher) 12 768 3072 109M(x 1.0) 188s(x1.0)

Distilled BILSTMsorT 1 300 400 10.1M(x10.8) 24.8s(x7.6)

BERT-PKD/DistilBERT 4 768 3072 52.2M(x2.1)  63.7s(x3.0)

TinyBERT 4 312 1200 14.5M(x7.5)  19.9s(x9.4)
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Figure 2: The illustration of TinyBERT learning

System MNLI-m MNLI-mm MRPC CoLA| Average
TinyBERT| 82.8 82.9 858 49.7 | 753
No GD 82.5 82.6 84.1 408 | 725
No TD 80.6 81.2 83.8 285 | 685
No DA 80.5 81.0 824 298 | 684
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FE
- Factorized embedding parameterization

— Cross-layer parameter sharing

- Inter-sentence coherence loss
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