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TECHNOLOGY

The Race Is On to Control Artificial Intelligence, and Tech’s Future :

By JOHN MARKOFF and STEVE LOHR MARCH 016

!LtFE IDEAS | THE SATURDAY ESSAY

| Machines That Will Think and Feel &3

Artificial intelligence is still in its infancy—and that should scare us

Artificial |ntelllgence

6 March of the machines

B What history tells us about the future of artificial intelligence—and how society should
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Examples

"Explain quantum computing in
simple terms" =

"Got any creative ideas for a 10
year old's birthday?" -

"How do | make an HTTP
request in Javascript?" -

ChatGPT

4

Capabilities

Remembers what user said
earlier in the conversation

Allows user to provide follow-
up corrections

Trained to decline inappropriate
requests

« 20224E, ChatGPTHIFE, AIHIIESBERTEEHLEET . ..
AFEF!

A\

Limitations

May occasionally generate
incorrect information

May occasionally produce
harmful instructions or biased
content

Limited knowledge of world and
events after 2021



1.1 NITHERERENX

ANITERFEE TG —HIEX

19565F H)IR 5 Mo BOE IR N & fe
RIE 3 il —wEHlas B9 SO 7 s — A
N (EAT SIS A4 1O & e .




ANLHERHBH TR —HIEX
EXRF, BHIANEERWA:

Nils J. Nilsson (Stanford)
N LR RER T iR R —— B
RARFIRLL K ERER1F AR IF
5 R S




ANITERFEE —1TH—HEX
£

AT, BN E

L EZHI R -

Patrick Winston (MIT)
N D 0= e o L (a1 5 = 1 R
L2 R NA e & B8 TAE .



| ZZSUN VSN

HHREHIBT B R

R, NLERCEED 1 S HEE NS
N TN R eV S, M Ra —Ed

REMI N LR Giu i, LM aeveii4T 75 2 AR A4 ReiEAT I

TAE, I N ge b T ¥ L 42t

oy AR, Ehlie. THERE. B, {55
DS, FOHIPHAY A5 H AR SR

- 2/,
R

/_

YN



e NT.EBE (Artificial Intelligence, AI) W5 H BB HR
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FAH FR SE I € HARAMESS BIBE S (A system” s ability
to correctly interpret external data, to learn from such
data, and to use those learnings to achieve specific
goals and tasks through flexible adaptation)” .
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A visual History of Al
L 1952 3

One of the first

| 1950

First

— 1957 . -
mathematical ™ = .

Turing test is
proposed.

L z The first cost
= & automaticalby
model of a

: computer learmed. function.
X1 @w’ 3
= @ neuron. - | 2 ----' board game.
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Electronic Brain by Turing Test by Checkers Program by Perceptron by ADALINE by XOR Problem by
MeCulloch & Pitts Alan Turing Arthur Samuel Frank Rosenblat Widorow & Hoff Minsky & Papert

Al Winter (1987-1993)

10021 — T Toso P 3

% FO;l‘;E'[i}ai::_ig:l of ﬁ Eﬂ ‘a E Conwvolutional neural 7 Almost champion-level
& i 5 networks (SN \

probabilistic models. ( )

] backgamman, usil_'lg
used for recognizing reinforcement learning.
] o
Bac kprqpagaﬂon handwriting. . :
. is S
- N —
__=;-' 9}334‘1*. popularized.
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Perceptron
cannot
learn XOR.

Al Winter (1974-1980)

. 1970 2 1979 8

ﬁ Backpropagation ﬁ The first convolutional
& automadtic neu ral natwcrk. {C‘.: MM

differentiation.

By Sy Oy
8z Huwy Oz

Automatic differentiation MNeocognitron by Backpropagation in MLP by LeMNet by TD-Gammon by
by Seppo Linnainmaaf Kunihiko Fukushima Judea Pearl Rumelhart, Hinton, Williams Yann LeCun Gerald Tesauro
1557 Pooe Fo0s
. = Soft-margin i DeepBlue beats ? LSTM for addressing ¥ by G Deep learning g ImageMet, a
- SWM is - = Kasparow in W' wanishing gradients. g is possible. large-scale
i introduced. e ) S5, = =

i image dataset
i e | i
. is imtroduced.
N

e 8- IMJAGERN
_ s __= =
Supp{:rt Vector Machines Deep Boltzman Machine IimagehMet by
by S. Vvapnik & Cortes by Ruslan & Hinton Fei-Fei Li

Bayesian Networks by

DeepBlue by

Bm
First significant -ﬁ Wiard embeddings G enerative Adversarial & DeepMind i Google Al u DeepMind
results in deep - become popular. ; Metwork (GAMN) The first program to beat a
learning. '

FPretrained Grandmaster level
language models. in Startcraft 11.

e e

mtrod uced_

[] r:}fes sional Go player.

""-,E

AlexMNet by Word2Vec by
Krizhevsky & Hinton Tomas Mikolow

f -

BERT by AlphaStar by
Google Al DeepMind

Parisa Rashidi, May 2020. CC BY 4.0

AlphaGo by
DeepMind
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v 20005 AR, 1S T HIECM . AR, Bahix & BRI BIZ RS, FeE g
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vV RTHEENEESEIEERR T I EENE, EAeER:

“It’ s not who has the best algorithm that wins. It’ s who has the most date
2009-2020F 2Bk PEEE (L : ZB)

HiIEESH/ARZERXR
50 100%
90%
80%
40 70%
o 60%
30 & 50%
H 40%
20 30%
20%
10 10%
0% Mt E
o 100 200 300 400 500 600 700 800 900 1000

s \Nindow === \lemory-Based
2009 2020 Perceptron === N alve Bayes
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v IERE S HT, HlasE S i e S MR =S S B,

1. BPEYE. XM =L (SVM) . Boosting. Logistic RegressionZf.,

v IXEEETIE B R R VEAE T3 E BRAEAR T B e G 0L N X B 2 BRI R R J1 B IR,
X & B A B A2 3] 2 .

V IRE RN TR e VER S, 2006, Geoffrey Hinton FIEAEH KFIL L,
“A fast algorithm for deep belief nets” , ItJ5 “Deep Learning (JREZ22>)) 7 |
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|

Springer Series in Stz

Trevor Hastie
Robert Tibshirani
Jerome Friedman

= Sy

PATTERN RECOGNI :
axo MACHINE LEARNING [B

Inference, and Prediction

Machine Learning

A Probabilistic Perspective

Kevin P. Murphy
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e http://v. 163. com/special/opencourse/machinelearning. html

« CMU 52
e http://www. cs. cmu. edu/ epxing/Class/10715/
e http://www. cs. cmu. edu/ epxing/Class/10708/ AR
e http://www. cs. cmu. edu/ epxing/Class/10701
e https://sites. google. com/site/10601aldspring/syllabus
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« COLTAIICML (FFEE I E M) :
http://www. cs.mcgill. ca/ colt2009/proceedings. html

e CV:http://www. cvpapers. com/index. html :
e NIPS: http://books. nips. cc/:
e JMLRCHAH]) : http://jmlr.csail. mit. edu/papers/;
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o Hl#s222]

o % RZ:{Y. NIPS. ICML. ECMLAICOLT,

o ARHAF]: {Machine Learning) A1 {Journal of Machine Learning Research)
« Mgz I

o Z2R2x: SIGKDD. ICDM. SDM. PKDDFIPAKDD

o ZZARMAT]: (Data Mining and Knowledge Discovery) Al (IEEE Transactions on
Knowledge and Data Engineering)

o NT.%fe
o AR TJCAIFTAAAL.

o B

e 2 R4xiY. SIGMOD. VLDB. ICDE,

o He—L8THZ P a0
{Artificial Intelligence) -

e {Journal of Artificial Intelligence Research) .
 (IEEE Transactions on Pattern Analysis and Machine Intelligence) .

(Neural Computation) FFtL287 KRN I 298 77 1H 118 3
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3

4

Al

TPAMI

IJCV

JMLR

PEIT BN FEFERZEAR T

T EFR

Artificial Intelligence

IEEE Trans on Pattern Analysis and Machine Intelligence

International Journal of Computer Vision

Journal of Machine Learning Research

(AILERE)

Hi it

Elsevier

IEEE

Springer

MIT Press

itk
http://dblp.uni-trier.de/db/journals/ai/
http://dblp.uni-trier.de/db/journals/pami/
http://dblp.uni-trier.de/db/journals/ijcv/

http://dblp.uni-trier.de/db/journals/jmlr/
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10

1

12

13

14

TAP

TSLP

AAMAS

CVIU

DKE

TAC

TASLP

TEC

TFS

TNNLS

IJAR

HADEFR

ACM Transactions on Applied Perception

ACM Transactions on Speech and Language Processing

Autonomous Agents and Multi-Agent Systems

Computational Linguistics

Computer Vision and Image Understanding

Data and Knowledge Engineering

Evolutionary Computation

IEEE Transactions on Affective Computing

IEEE Transactions on Audio, Speech, and Language Processing

IEEE Transactions on Cybernetics

IEEE Transactions on Evolutionary Computation

IEEE Transactions on Fuzzy Systems

IEEE Transactions on Neural Networks and learning systems

International Journal of Approximate Reasoning

R

ACM

ACM

Springer

MIT Press

Elsevier

Elsevier

MIT Press

IEEE

IEEE

IEEE

IEEE

IEEE

IEEE

Elsevier

bk
http://dblp.uni-trier.de/db/journals/tap/
http://dblp.uni-trier.de/db/journals/tslp/
http://dblp.uni-trier.de/db/journals/aamas/
http://dblp.uni-trier.de/db/journals/coling/
http://dblp.uni-trier.de/db/journals/cviu/
http://dblp.uni-trier.de/db/journals/dke/index.html
http://dblp.uni-trier.de/db/journals/ec/
http://dblp.uni-trier.de/db/journals/taffco/
http://dblp.uni-trier.de/db/journals/taslp/
http://dblp.uni-trier.de/db/journals/tcyb/
http://dblp.uni-trier.de/db/journals/tec/
http://dblp.uni-trier.de/db/journals/tfs/
http://dblp.uni-trier.de/db/journals/tnn/

http://dblp.uni-trier.de/db/journals/ijar/
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1 AAAI

2 NeurlPS
3 ACL

4 CVPR

5 ICCV

6 ICML

7  JCAI

PRI BN FZEHEFERRFE RS
(AILEgE

TIER

AAAI Conference on Artificial Intelligence

Annual Conference on Neural Information Processing Systems

Annual Meeting of the Association for Computational Linguistics

IEEE Conference on Computer Vision and Pattern Recognition

International Conference on Computer Vision

International Conference on Machine Learning

International Joint Conference on Artificial Intelligence

AR

AAA|

MIT Press

ACL

IEEE

IEEE

ACM

Morgan

Kaufmann

Hbk

http://dblp.uni-trier.de/db/conf/aaai/

http://dblp.uni-trier.de/db/conf/nips/

http://dblp.uni-trier.de/db/conf/acl/

http://dblp.uni-trier.de/db/conf/cvpr/

http://dblp.uni-trier.de/db/conf/iccv/

http://dblp.uni-trier.de/db/conf/icml/

http://dblp.uni-trier.de/db/conf/ijcai/
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1 COLT Annual Conference on Computational Learning Theory Springer http://dblp.uni-trier.de/db/conf/colt/

2 EMNLP Conference on Empirical Methods in Natural Language Processing ACL http://dblp.uni-trier.de/db/conf/emnlp/

3 ECAI European Conference on Artificial Intelligence IOS Press http://dblp.uni-trier.de/db/conf/ecai/

4  ECCV European Conference on Computer Vision Springer http://dblp.uni—trier.de/db/conf/eccv/

5 ICRA IEEE International Conference on Robotics and Automation IEEE http://dblp.uni-trier.de/db/conf/icra/

6 ICAPS International Conference on Automated Planning and Scheduling AAAI http://dblp.uni-trier.de/db/conf/aips/

7 ICCBR International Conference on Case—Based Reasoning and Development  Springer http://dblp.uni—trier.de/db/conf/iccbr/

8 COLING International Conference on Computational Linguistics ACM http://dblp.uni-trier.de/db/conf/coling/

9 KR International Conference on Principles of Knowledge Representation andMorgan http://dblp.uni-trier.de/db/conf/kr/
Reasoning Kaufmann

10 UAI International Conference on Uncertainty in Artificial Intelligence AUAI http://dblp.uni-trier.de/db/conf/uai/

11 AAMAS International Joint Conference on Autonomous Agents and Multi-agent Springer http://dblp.uni-trier.de/db/conf/atal/index.html
Systems

12 PPSN Parallel Problem Solving from Nature Springer http://dblp.uni-trier.de/db/conf/ppsn/
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Fei Li. Daphne Koller. John D. Lafferty. Peter L. Bartlett.
Michael Collins. Tan Goodfellow. David Sliver. Zoubin
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® Michael I. Jordan

s Research Interests

@ Graphical Model Mixiure Model @ Machine Learning
Hidden Markov Model @ Kernel Method

{ | 1957 1970 1980 1990 2000 2010 2018

Michael I. Jordan, FE[E =Fi CGEEEZRF =R HEEZR TR ZEZARE5F65)
Git, Hlasze)z=, g N TEGEAM “RBHE” 22—, [HEFIRKENL 282 ) L=
AMP Lab & F14F, 1IEEE Fellow, ACM Fellow.
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® Yann LeCun

8 Research Interests

@ Neural Network Feature Extraction @ Neural Net
Pattern Recognition @ Object Recognition

1985 1990 2000 2010 2018

eI = REIENZ —, BN “BRAMZZ” .
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® Geoffrey E. Hinton

i Research Interests

@ Neural Network Boltzmann Machine @ Hidden Markov Model
Speech Recognition @ Unsupervised Learning

e A g

1971 1980 1990 2000 2010 2017

Geoffrey E. Hinton, A T GEIK = KRBEFEN L —, #FN “MEMBE ", “RE

FFHL
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® Yoshua Bengio

m Research Interests

® Neural Network Hidden Markov Model @ Machine Learning
Artificial Neural Network @ Neural Net

| O~

1988 1990 1895 2000 2005 2010 2015 2017

Yoshua Bengio, HIZE KiFEME=5, 5 Geoffrey Hinton. Yann LeCun — 2, #iFKN
AT e =REHEN . R MILA )88, 76 h fa k20 100 B SHLEFZ K, Yoshua
Bengio J& & RAA #51 HI—4 A7 N P28 I 26 FHIR T 27 =) J5 TR 1 98 i oTik
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® Daphne Koller

&

s Research Interests

@ Bayesian Network Probabilistic Model
O Artificial Intelligent Dynamic Bayesian Netwaork
@ Gene Expression

1987 1990 1995 2000 2005 2010 2015

Daphne Koller Z0#2F 1993 S-7E Wb A K =3/ A5 1 5247, 1995 4 M A Wi R K5, I
(EE 124 TR 2B 1Y) Rajeev Motwani #5352 b (1R 70 2 4502 fo FEAE 22 B0 RO HL o 2 o] SRt
fil B R R AR E R S . i H B0 70 H BFE TR AR TR R AR R
Fodim xR S SR
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® [an Goodfellow

i Research Interests

@ Physical Computing Information Theory @ Natural Languages
Representation Learning @ User Interfaces

N -

2009 2010 2012 2014 2016 2018

lan Goodfellow, JEML#F" ]8RS 2 RFTR TR E 2 —, ARG 4atee T HriE
K2, IR ELE, HLF B ERPE Yoshua Bengio W #7827 ) o AR R $&H 1 A2 BT Pii
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® Fei-Feili (£ K K)

s Research Interests

@ Object Recognition Image Classification @ Computer Vision
Feature Extraction @ Image Recognition

1999 2005 2010 2015 2019

Fei-FeiLi (Z= & ®) , SEE AR K FLAZ IR 22, ANA N TR0 7k (HAD
B, AMALL B Bl4a N S F .
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|#a Research Interests

@ Machine Learning Data Mining @ Ensemble Learning Face Recognition
@ Neural Network
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® i
s Research Interests
@ Information Retrieval Learning To Rank @ Web Search
Machine Learning @ Data Mining
£ \ 1995 2000 2005 2010 2015 2018
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o FFYRACHS
e 1) WREZIJMELPytorch: https://github. com/pytorch/pytorch

e 2) R NES  Tensorflow:
https://eithub. com/tensorflow/tensorflow

e 3) Ml#sF ) FEscikit—learn: https://github. com/scikit—
learn/scikit—learn

e 4) HIRIE S AT T 5 FE spaCy
https://github. com/explosion/spaCy

e 5) HARIES A Toolkit NLTK: https://github. com/nltk/nltk
* 6) XGBoost: https://github. com/dmlc/xghoost
o 7) IRE>FastAl: https://eithub. com/fastai/fastai
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* 1) Glove: https://nlp. stanford. edu/projects/glove/
e 2) FastText: https://fasttext.cc/

¢ 3) ElMo: https://allennlp. org/elmo

* 4) BERT: https://github. com/google-research/bert

¢ 5) OpenAl-GPT2: https://github. com/openai/gpt—2-
output—dataset

e 6) ResNet, VGG: https://keras. io/applications/
e 7) YOLOvV2: https://github. com/experiencor/keras—vyolo?2
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e 1) [CV] ImageNet: http://www. image—net.org/
e 2) [CV] CoCo: http://cocodataset. org/

« 3) [CV] PASCAL VOC:
http://host. robots. ox. ac. uk/pascal /VOC/index. html

e 4) [NLP] GLUE: https://gluebenchmark. com/

e 5) |Recommendation] Movielens:
https://erouplens. org/datasets/movielens/

e 6) [NLP] WikiText: https://blog.einstein. ai/the—wikitext—
long—term—dependency—language—model 1ing—dataset/

e 7) [NLP] SQuAD: https://raipurkar. github. io/SQuAD—explorer/
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