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Cross-Lingual BERT
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Cross-Lingual BERT

Unsupervised MT Results

Model ‘ En-Fr En-De En-Ro
UNMT 25.1 17.2 21.2
UNMT + Pre-Training 334 26.4 33.3
Current supervised 45.6 34.2 29.9

State-of-the-art
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— Huge Models and GPT-2

Training Huge Models

Model # Parameters

Medium-sized LSTM  10M

ELMo 90M

GPT 110M
BERT-Large 320M

GPT-2 1.5B

Honey Bee Brain ~1B synapses
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This is a General Trend in ML

AlexNet to AlphaGo Zero: A 300,000x Increase in Compute

e AlphaGo Zerp
e AlphaZero

e Neural Machine Translation

e Neyral Architecture Search
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VGG ® DeepSpeech2

*Seq25eq e HesNets

e GoogleNet

e AlaxNet ® Visualizing and Understanding Conv Nets

Petaflop/s

e Dropout
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Huge Models in Computer Vision

LARGE SCALE GAN TRAINING FOR
HIGH FIDELITY NATURAL IMAGE SYNTHESIS

Andrew Brock* ! JefT Donahue' Karen Simonyan'
Heriot-Watt University DeepMind DeepMind
ajb5@hw.ac.uk jeffdonahuelgoogle.com simonyan@google.com

e 150M parameters

See also: thispersondoesnotexist.com
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Huge Models in Computer Vision

GPipe: Efficient Training of Giant Neural Networks using Pipeline Parallelism

Yanping Huang Youlong Cheng Dehao Chen

Google Brain Google Brain Google Brain
huangyp@google.com ylc@google.com dehaofigoogle.com
Hyoukdocag Lee Jiquan Ngiam Quoc V. Le

Google Brain Google Brain Google Brain
hyouklee@google.com ingiamégoogle.com qgviggocgle.com
Zhifeng Chen
Google Brain

zhifengc@google.com

* 550M parameters
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Training Huge Models

Mesh-TensorFlow:
Deep Learning for Supercomputers

e Better hardware

e Dataand Model parallelism o au i e Wetes g M Parmes_
MBMCIIY::‘}L:“MB&B«&-

{nocam, ylc, nikip, trandestin, avasvami, pe=porn, phawkiss,
byouklee, homgs, cliffy, rsepassi, blakebechtzan}Ogoogle.com

Model Parallelism Data Paralielism
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GPT-2

* Just a really big Transformer LM

* Trained on 40GB of text
* Quite a bit of effort going into making sure the dataset is
good quality
* Take webpages from reddit links with high karma



So What Can GPT-2 Do?

* Obviously, language modeling (but very well)!

* Gets state-of-the-art perplexities on datasets it is not even
trained on!

LAMBADA LAMBADA CBT-CN CBT-NE WikiText2 PTB enwikf text8 WikiTextl03 1BW

(PPL) CACC) (ALCT) (ACT) FrL) FFL) (BFB) (BPC) (PPL) PPL)
SOTA 99.8 5923 85.7 823 39.14 46.54 0.99 1.08 183 18
11™ san 45,99 £7.65 834 29.41 65.85 1.16 1.17 317.50 75.20
345M 15.60 5548 9235 87.1 2276 47.33 1.01 L6 26.37 55.712
T62M 10.87 60.12 93.45 5.0 15.93 40.31 0.97 L0z 2205 44.575
1542M 8.63 63.24 9330 89.05 1834 76 093 098 1748 42.16
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So What Can GPT-2 Do?

* Zero-Shot Learning: no supervised training data!
= Ask LM to generate from a prompt

Reading Comprehension: <context> <question> A:

Summarization: <article> TL;DR:

* Translation:
<English sentencel> = <French sentencel>
<English sentence 2> = <French sentence 2>
<Source sentence> =

* Question Answering: <question> A:

T A S R ZSE R —UESS, AR ER e AT 25, il
B MR HERMANTE SR, R MIERAR, FEE
A S VR AR B DR AR S5 AR SR T 5



Reading Comprehension

Transiation

90 -Human
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25 Unsupervised Statistical MT
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GPT-2 Question Answering

* Simple baseline: 1% accuracy

* GPT-2: ~4% accuracy

* Cherry-picked most confident results

1542r

1542M

Question Generated Answer Comrect  Probability
Who wrote the book the origin of species? Charles Darwin s 4%
Who is the founder of the ubuntu project? Mark Shuttleworth 4 B.0%
Who is the quarterback for the green bay packers? Aaron Rodgers v 31.1%
Panda is a national animal of which country? China ' T6.8%
Who came up with the theory of relativity? Albert Einstein 7 T6A%
When was the first star wars film released? 1977 4 T14%
What is the most common blood type in sweden? A x 70.6%
Who is regarded as the founder of psychoanalysis? Sigmund Freud ' 69.3%
Who took the first steps on the moon in 19697 Neil Armstrong 4 66.8%
Who is the largest supermarket chain in the uk? Tesco s 65.3%
What is the meaning of shalom in english? peace 4 64.0%
Who was the author of the art of war? Sun Tza L4 59.6%
Largest state in the us by land mass? California X 59.2%
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