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Al job market
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Al Job opening change in China (%)
Data source: zhaopin.com
Figure credit: zhaopin.com
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Data source: indeed.com
Figure credit: Al Index 2017 Annual Report
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Driving forces for the recent Al progress

» Big data

» Computation powe

r

» Deep learning
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Deep learning revolution
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Speech recognition

Chinse speech recognition for
voice search
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Image recognition

ImageNet classification error
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Image recognition

Echeveria Mebina Mapo tofu Toyota land cruiser
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Face recognition from parental faces
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Face recognition across time - finding lost
person

4 year old 10 year old
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Generating faces

Karas et.al. 2018
12 Baidu



Medical image analysis: skin cancer

Carcinoma: 135 images

Specificity

== Algorithm: AUC = 0.96
® Dermatologists (25)
¢ Average dermatologist

Sensitivity

Specificity

Melanoma: 130 images

== Algorithm: AUC = 0.94
® Dermatologists (22)
¢ Average dermatologist

Sensitivity

Melanoma: 111 dermoscopy images
] ‘

Specificity

== Algorithm: AUC = 0.91
® Dermatologists (21)
¢ Average dermatologist

Sensitivity

Figure from Esteva et al.
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Document analysis

Baidu Al dev Baidu held its first Al developer Theme tag
conference
conference Technol 0
Topic tag Creating the most complete Al open echnology 0.93
eco-system Al 0.95

Autdor_wqmous @ Jul. 5, Baidu Al developer conference
nving (Baidu Create 2017) was held in Beijing

national conference center. Baidu TOpiC tag

announced its complete Al eco-system 2
strategy to 5000 developers and partners. Baidu create 0.95

North
highway 5 Baidu founder, board president and CEO
Robin Li said, “Al is the destined future, Entity tag
ill benefit more people. .
"™ openness will bene peop Baidu 0.9

Developer energy
vehicle

Robin Li 0.9

QiLuo9
DuerOS 0.75
Apollo 0.7

Car industry

Graph



Machine Translation

Text. Conversation OCR
translation translation translation
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) World robot forums 2017 has a main forum
and several thematic forums

Hello, can you tell me
_m N,llﬁ Sﬁ? how to get to the Baidu
Science Park? R AIRIER20178— N ERIEHLN £
. PR itiG,

Yes, do you need
directions

Everything is going smoothly
210, RBEESI5?

o I &
Bt AtrEg? World Robot Forur ain forum and several thematic forums,
! e Are there any signs in
— : it?
Everything is going smoothly. —iR&IRA Tront Stits
go off smoothly _mﬂ‘m’"m yeah, it's right across the

street from the park
MELAENEY
have a favorable wind throughout the voyage ... ;m’ RiEamie

plain sailing +2IRF), —MRXUR; IR

have a favorable wind all the way —#RRUIE

FREERE

28 Everything is going smoothly.
R
go off smoothly plain sailing EigEiE
ao
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Simultaneous translation




Reading comprehension — single document

The Stanford Question Answering Dataset

Rank Model EM F1

Human Performance 82.304 91.221
Stanford University
(Rajpurkar et al. '16)

i QANet (ensemble) 83.877 89.737
Google Brain & CMU

2 MARS (ensemble) 83.520 89.612
YUANFUDAO research NLP

3 QANet (ensemble) 82.744 89.045
Google Brain & CMU

4 MARS (single model) 82.587 88.880
YUANFUDAO research NLP

|7 Baidu



Reading comprehension: multi-document

Microsoft Machine Reading Comprehension Dataset (MS MARCO)

Rank Model

1 MARS
YUANFUDAO research NLP

2 Human Performance

3 V-Net
Baidu NLP [Wang et al '18]

4 S-Net
Microsoft Al and Research [Tan et al. '"17]

5 R-Net
Microsoft Al and Research [Wei et al. "16]

6 HieAttnNet
Akaitsuki
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Board games

-

b

s "0 3 oo
o wd "ﬁl’.“ '.‘.“ :
% 4 -0:& '.‘ e «b.« "
.0‘#‘.\“ 09 | 4

09, Ot gr Y PP

' Gl 4

Ya'a’ ‘
A ® e
reee N4 e
(1 1) |

.0 ) 4 0.0 :

00 00 00 ¢

2

(o (W [ (R
(=g

(e

(e

sk e
e

||l
T

[
e

B e

5 e

=

Google DeepMind: AlphaZero
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Al applications at Baidu
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What tasks are suitable for AI?
Criteria | /|

Well defined input-output mapping  Predict loan default Summarize

document
Large data sets Predict ad click Detect intrusion
Clearly definable goals and metrics  Play board games Education
No long chains of reasoning using Play video shooting Dialog
diverse background knowledge or game
common sense
No need for detailed explanation Recognize character  Diagnose disease
A tolerance for error Recommend product Drive
No specialized dexterity, physical Manufacturing robot  Household robot

skills, or mobility required for specific task

Brynjolfsson et.al. 2017
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Near term impact: more routine jobs will be
automated

Jobs: Routine Vs. Nonroutine,
& Cognitive Vs. Manual

Iy
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Routine Cognitive

Routine Manual

Nonroutine Manual

Employment
(Persons, Millions)
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SOURCE: Current Population Survey and author's calculations.

FEDERAL RESERVE BANK of ST. LOUIS
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Near term impact: job displacement

Net growth in work will involve more application of expertise, interaction, and management: Germany example
Total work hours by activity type, 2016-30 (Midpoint automation, step-up demand) (million)

Displaced hours Added hours ’ Net change in hours

Applying expertise seo I 2203 1,724
Interacting with stakeholders 756 [ 1658 902

Managing and developing people 152 I- 977 824
Unpredictable physical activities 1054 I 1198 144
Processing data 2678 [ T 1411 1,267

Collecting data 3413 [N 1906 1,507

Predictable physical 3007 ] 1521 1576

Source: McKinsey

24 Baidu



Occupations requiring higher levels of education and
experience have lower automation potential

Technical automation potential of work activities by job zone in the United States
%

Automatable

Non-
automatable

Less than High school or Some post-secondary Bachelor's and
high school some experience education graduate degrees
Example * Logging equipment = Stock clerks = Nursing assistants = Lawyers
occupations operators = Travel agents = Web developers = Doctors
= Taxi drivers = Dental lab technicians = Electricians = Teachers
= Firefighters = | egal secretaries = Statisticians
= Chief executives

Source: US Bureau of Labor Statistics; O*Net; McKinsey Global Institute analysis



Long term impact: human level intelligence

Proportion of experts with 10% 50% 90% confidence of HLMI by that

date
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Long term impact: good or bad?

ALL impact assessment

40
35

30
25

20
15 -

Extremely On balance More or less On balance Extremely
Good qgood neutral bad bad

(existential

Muller et al, 2014 catastrophe)
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Thank you!
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