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2024 Nobel Prize

in Physics & Chemistry
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John J. Hopfield Geoffrey E. Hinton :

P L4 Baker Hassabis Jumper

“for foundational discoveries and inventions
that enable machine learning

with artificial neural networks”

“for computational “for protein structure prediction”
protein design”

THE ROYAL SWEDISH ACADEMY OF SCIENCES THE ROYAL SWEDISH ACADEMY OF SCIENCES
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G. Hinton: “Will digital intelligence

replace biological intelligence?” (2024.02.19)

Two paradigms for intelligence

The logic-inspired approach
The essence of intelligence is reasoning.

This is done by using symbolic rules to manipulate
symbolic expressions.
- Learning can wait. Understanding how knowledge is
represented must come first.

The biologically-inspired approach
The essence of intelligence is learning the strengths of the
connections in a neural network.
- Reasoning can wait. Understanding how learning
works must come first.

Two very different theories of the meaning of a word

» Symbolic Al: The meaning of a word comes from its relationships to other
words. What a word means is determined by how it occurs with other words
in sentences. To capture meaning we need a relational graph.

» Psychology: The meaning of a word is just a big set of semantic features.
Words with similar meanings have similar semantic features.
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System Dynamics

Modes
Limits to Growth

Platform-Mediated Network



System Dynamics: 3 Basic Modes

* R: Reinforcing Loop 58/

— Virtuous and/or Vicious Cycles
— B/ 18R (HHE IR 1EER)
* B: Balancing Loop M%7
— Upper or Lower Limits and Reducing Gaps
— =R/ R (HE2=rE)
* D: Time Delay B[] 2L

— Over- or Under-Shooting

— BB/




Common Modes of Behavior
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Exponential growth: structure and behavior Goal seeking: structure and behavior
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S-shaped growth: structure and behavior
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State of the
System

+

State of the
|
. nar:t:ise R Bystem

"

Fractional @ Resource
Net Increase

Carrying

arh Adequacy Capacity -\ /-
+‘\..__|_,,// q.u

Oscillation: structure and behavior

AWAWANA
VARV

State of the
System

Time —

Measurament,

Reparting, and
Percention
Dalays

+ State of the / Goal

) System - (Desired
ﬁf‘;’; - Delay State of System)

Deiay]  4B) w '3

corrﬁﬂwe Administrative and

Action Decision Making
Delays

S-shaped growth with overshoot and oscillation:

structure and behavior

Carrying Capacity N P
\\._j N
State of the
System
Time —
MNet N

Increase State of the

. Rate ‘\f{) System
+

Delay
Fractional .

Met Increase @ Resource

Rate Adequacy

S fpetay)”

Carrying
Capacity

e



Overshoot and collapse: structure and behavior
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Limits to Growth: The 30-Year Update

Authors” Preface

| 1. Owvershoot

| 2. The Driving Force: Exponential Grnwthl

| 3. The Limits: Sources and Sinks |

4, World3: The Dynamics of Growth
in| a Finite World

TO
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5. Back from Beyond the Limits:
The Ozone Story
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World3 Model

« The food system, dealing with agriculture and food production,
« The industrial system,

* The population system,

 The non-renewable resources system,

* The pollution system.
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http://upload.wikimedia.org/wikipedia/commons/d/df/World3_nonrenewable_resource_sector.svg

lternative Scenarios

Population

Club of Rome and The Limuts to Growth

T
1900 2000 2100

Human Welfare

/

/-’f:...pup ulation

time

1900 2000 2100

FIGURE 1-4 Alternative Scenarios for Global Population and Human Welfare

This fgure superimposes all relevant World3 scenarios shown in this beok to illustrate the wide range of
possible paths for two important variables—population and average human welfare (measured as an index
combining per capita income with other indicators of well-being). Most scenarios show decline, but some
reflecr a society that achieves a stable population and high, sustainable human welfare.



2004 Projection for 1900-2000
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2004 Projection for 1900 - 2100
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Prediction? Doomsday Prophecy?

In 2008 Graham Turner at the Commaonwealth Scientific and
Industrial Research Organisation (CSIRO) in Australia published a
paper called "A Comparison of The Limits to Growth™ with Thirty
Years of F’..ealit};".[E:[E: It examined the past thirty years of reality with
the predictions made in 1972 and found that changes in industnal
production, food production and pollution are all in line with the
book's predictions of economic and societal collapse in the 21st
u:entury.[m: In 2010, Peet, Margard, and Ragnarsdattir called the
book a "ploneenng report”. They said that, “its approach remains
useful and that its conclusions are still surprisingly valid. ..
unfortunately the report has been largely dismissed by crtics as a

doomsday prophecy that has not held up to Scrutiny."[”:
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Platform-Mediated Networks

: Side 1 Side 2 :
E ............................... Network ey @
. User A | 1 UserB

Platform

Components Rules
- Hardware - Standards
- Software - Protocols
- Services - Policies

- Contracts

Platform
B

Architecture
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http://www.catalystcode.com/theframework/

Framework of Catalyst Code

Ch2

eCreate a Value Proposition &M {8 F 5k
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STEP 1 SIEP 2 SIEP 3 OSIEP 4 STEP 3 STEP b
IDENTIFY THE  ESTABLISHA  DESIGNTHE ~ FOCUSON  COMPETE EXPERIMENT

PLATFORM PRICING CATALYST FOR PROFITABILITY STRATEGICALLY AND
COMMUNITY  STRUCTURE SUCCESS WITH OTHER EVOLVE
CATALYSTS
ch3 cha Ch5 Ché Ch7 Chs
SR G ML BRI e e
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CATALYST THREATS  EROWTH



Types of Catalysts & {57 27

Most cases are hybrid catalysts. K2 £ it # R & DI Re AL

Matchmakers Audience Makers Cost-Minimizers
Objective: To Objective: To Obijective: To
facilitate transactions| assemble eyeballs Increase efficiency

LRI GlEZ AR EHE AR TIE A

HEr - (ER S Hitr - k5w Hir - tEEXCE
eBay Paris Match Palm OS
Yahoo Personals Google Windows
Marche Bastille Conde Nast Symbian

Myspace.com TiVo Sony PlayStation

Manheim Auto

- Reed Elsevier Xbox
Auction
Odaiba Wall Street Journal | A" Enterprise
Software
NASDAQ BBC Linux

Reprinted from Catalyst Code




Categorization

Market makers Audience makers Demand coordinators
(Matchmakers) (Audience Builders) (Cost Minimizers)
To facilitate transactions To assemble eyeballs To increase efficiency
® Auction houses (e.g., ® Radio and television ® Financial data and
Sotheby’s, eBay and (e.g., CNN and ICRT) analysis delivery (e.g.,
PEFA) ® Newspapers and Reuters and Bloomberg)
® Securities and futures magazines (e.g., WSJ, ® \Video games (e.g.,
exchanges (e.g., NYSE, NYT and Google News) Nintendo and Sony)
NASDAQ, LME and CME) | ® Directory services (e.g., | ® Operating systems (e.g.,
® Matchmaking services Yellow Pages, Google Palm PDA, Microsoft)
(e.g., Yahoo! Personals, Map & ® Payment systems (e.g.,
104 Bank and Craigslist) AdWord/AdSense) credit cards, debit cards,
® Malls (e.g., Amazon’s ® Internet portals (e.g., stored-value cards, and
shop and Second Life) Yahoo! and Apple Store) Paypal)
® \Web2.0(e.g., YouTube
and Facebook)




Single-Sided vs. Multiple-Sided

Business

One-sided

Two-sided

One going on two

KFC where customers
don’t care who else
eat there

Edward Lloyd’s Coffee house
(17t century): meeting place for
shipping insurance deal making

Silicon Valley coffee shops:
meeting places for
entrepreneurs and venture
capitalists

Apple’s iPod/iTunes
platform buys and
resells music.

Microsoft’s digital media S/W
platform relies on H/W makers
and content providers.

Google Video sells digital videos
and provides an online exchange
for people

Relay is an airport
book seller

Vogue attracts fashion readers
and advertisers

Amazon.com sells books and
operates online shopping mall.

The Sears card lends
money to shoppers to
buy and pay at Sears.

VISA operates a payment system
in which millions of cardholders
can transact with millions of
merchants.

Wal-Mart issues cards to its
customers that can be used in
the Discover Network.

DIRECTV buys TV
shows and makes
these available to
subscribers.

Fox TV buys and develops
content that attracts viewers and
advertisers

TiVo offers a service to skip over
commercials for viewers and
makes its subscriber base
available for advertisers.




Network and Compatibility Effects

BUSINESS
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Decision Making



Decision Making

Know-What, Know-Why, Know-How
Objective? Scientific? Feasible?

Would It Prescriptive D-M: |
help? How decisions could be made better? RS

pEix S B0 A[fF | Know-How
Seiaesessiell |1y | (Feasible?)

B¥L 18

ﬁ Know-What
fm#lk | (Objective?)
[ 7T | Descriptive

Descriptive D-M:

> B

Harvard DBA B #1224

RBERD J7k Prescriptive Entrepreneurship 8lJ3EZ4S

Harvard Business Review Hf]

SRERE EA

Know-Why  EFE
(Scientific?)  HERE
Normative KRR

Normative D-M:

How decisions are made? How decisions should be made?



Descriptive Normative, Prescriptive

FEALIERY, ARERERY, BE T (FTAT) HERY

* Descriptive D-M: How decisions are made

— How do people actually think and behave? What are the differences in
thought patterns for people of different cultures, genders, and experiences?

— Good descriptive analyses lead to good predictions of actual behavior. The
work is a highly empirical and clinical work.

— Scholars can study this domain without any concern whatsoever for trying to
modify behavior, influence behavior, or moralize about behavior.

*  Normative D-M: How decisions should be made
— How idealized, rational, super-intelligent people should make decisions. Such
analyses abstract away known cognitive concerns of real people.

— The theories are elegant. Empirical veracity is sacrificed on the altar of
theoretical parsimony.

* Prescriptive D-M: How decisions could be made better

— Prescriptive advice should be evaluated by its pragmatic value and tuned to
the differential needs, capabilities, psyches, foibles, fallibilities, and emotional
makeups of the individuals; advice should promote an understanding of
problems, confidence in decisions, justification for decisions, and satisfaction
with consequences.

— Prescriptive analysis should be informed by descriptive and normative
theories.




Natural Experiment for Cause and Effect

(Causal Relationships) in Social Sciences

e Natural Sciences and Social Sciences

— (Evidence-Based) Medicine, Economics (Nobel Prize in Economic
Sciences) , etc.

— HERIHST & Bt (EFEE80H, Positivism B &5 T3, Empirical
research)
— Correlation and Causation
— Randomized Testing
— Internal Validity and External Validity
— Exploratory and Confirmatory Research
— WFEHS: nE? NEEHES, M S
- HERZE ERHE, qgR?
* Natural Experiment
— Causal Inference mainly based on Observed Data
— ldentification Strategy



Poverty Trap:

J.Sachs (2022 Tang) vs. E. Duflo (2019 Nobel)
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2. What is a Poverty Trap?
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Academic Research & Practical Research
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Rationality and Bounded Rationality

Becker (1992) and Simon (1978)

Prescriptive D-M:
How decisions could be made better?

H. Simon, Know‘-How a7
Administrative (Feasible?) | Ty
Behavior&Al Jisk G. Becker,

Rational

Prescriptive
t
AR \. B (Economic)

Bounded Rationality Rationality Choice

2@ Know-What -~ Know-Why
aigr (Objective?) (Scientific?)
ELAl Descriptive Normative

PR
HERH

Descriptive D-M: Normative D-M:
How decisions are made? How decisionsshouldbe made?




Economics and Behavioral Economics

Kahneman (2002), Shiller (2013), Thaler (2017)

Prescriptive D-M:
How decisions could be made better?

R. Thaler ~ Know-How Eita;
R. Shiller (FeaSI!olg?) =
t

T REHBEE Ay e HEA
Behavioral Economics Economics Bk
24 | Know-What ol
W (Objective?) (Scientific?) \ pge=
RL4T Descriptive Normative ey

Descriptive D-M: Normative D-M:
How decisions are made? How decisions should be made?



Individual and Plural Decision Making

Decision Making
il SR - .. PR

Separate and
Interactive

Joint

(Negotiation
Analysis)

(Game Theory)

| |
Descriptive  Normative Prescriptive

(Behavioral)  (Decision Analysis)

Asymmetric Prescriptive/Descriptive
Source: Howard Raiffa (2002)



(@) EERITEHESE, FEERRELE FIBERERNRER, F
HRAEITREER.
THEL)S: RS coordination game
WG RS assurance game
FFLRRTESR: NICHESE prisoner's dilemma
HRAEITEEEES: WREFE)FEE chicken game




Games and Equilibria £ 5115

equence . 3 .
9 Static Game §#8& | Dynamic Game Ej&&

Informatio

Complete Nash Equilibrium | Subgame Perfect

Information Nash (1950, 1951) I::>Nas.h Equilibrium

ZEeER Selten (1965)

Incomplete Bayesian Nash Perfect Bayesian

Information Equilibrium Nash Equilibrium

AEEER Harsanyi (1967-1968) | Selten (1975), Kreps &
Wilson (1982),
Fudenberg & Tirole (1991)

CHISR: 518, B, (5, Bl B & B HE

Command,Control,Communications,Computers,
Intelligence,Surveillance,Reconnaissance

Evolutionary Game,
Simulation, Reputation,
Credibility, etc.




Information Economics {E H&KBEE

Game of Asymmetric Information FEEIB(E B EG

Hidden Action
b= T A

Hidden Information (or
Characteristics) &gz 2504

Ex ante

BHER
Z Rl

G. Akerlof = Adverse Selection (R #))#5E#E

M. Spence =»| Signaling Model {55z &%
J. Stiglitz =»| Screening Model B7 (&%)

EX post
Z1&

Moral Hazard
B f

Moral Hazard
A f

J. Mirrlees=>»

Principal-Agent Model 5L CH LAY

Principal (uninformed §{E K.) versus Agent (informed 5.
Mechanism Design &&IE%E

Participation Conditio

n i

.//\

&1 + Incentive Compatibility SERAEE




From “Empiricism without Theory” to...
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Nobel Prize in Economic
Sciences 1994

2z Bwe,. Nash4io g

» Abel Prize for his work on nonlinear partial differential
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equations (2015/03) JE&R ¥k 052y J7 B




AT I
fEal)

#w¥ JEAN TIROLI

rRme Ry

B : 20155108198 ()
B ALERERPO01(BLTEREEREER1R)

08:30-09:30 L)

09:30-09:45 (REHE) BEh 2%

(EH6ESE)
e HEA : TXE/ BASEREE

09:45-10:18 RME/ PREEFREEEE

=H% / hRERREFELATTE

(HERE—) EEREHOREN

TRACREY /2004 EWERNBEAE

10:15-11:156

(FEREL) BLUSRPEATRAERTENANE
EBA E BR/PERRRBROBOE

11:15-12:15

12:15-14:00 PFKE

(JERE=) SHERE  REVHAHLPAE

14:00-15:00
ERAIMR /BUSHASIREEAEHSH AN

15:00-15:20 fig k8

(FAXMNFE) K2 NEERVESREREFESSE

EFA: RPR /PREAFRERR

15:20-17-00 RIA: BB /200145 WERNPR[ T

‘ ' IR /BUERARIEERREBHPRRAUE
FEE/ EFERAEEER
FEX/FERRRTELSTTR




Game Theoryl&EZEH Related Fields
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Research/Study:

Descriptive, Normative, Prescriptive

Prescriptive D-M:
How decisions could be made better?

BEH Know-How gy

Negotiaion . EEEESSIDIERIN | )k

(Ana;YSis) \F\W a[fT
1TRER ‘ -5

Behavioral Game Theory

Game Theory

z#  Know-What FlE8

WE | (Objective?) (Scientific?) eSS

BUAl | Descriptive Normative / %
Descriptive D-M: Normative D-M:

How decisions are made? How decisions should be made?



Game Theory &5
Behavioral Game Theory 1T EERE

Negotiation (Analysis) E8H](4347T)

® Normative: what should be done
— How emotionless geniuses should play games
— Mathematical, deductive, and limits (e.g., coordination games)
— Game theory

® Descriptive: what is done

— How average people with emotions and limited foresight actually play
games

— Experimental, psychological, inductive and deductive, mathematical
(statistical methods to deal with real world behavior)

— How does an equilibrium arise? (to learn or to evolve or...)
— Behavioral game theory (of normal strategic behavior)

® Prescriptive: what realistically could be done to improve matters
— Applications
— Negotiation (Analysis)




Individual and Plural Decision Making

Decision Making

naviouol ST mwmﬁ

Separate and Joint
Interactive (Negotiation

(Game Theory) AnalyS|s)

—
| |
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Source: Howard Raiffa (2002)
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Game Theory & Information Economics

Games Of games and
Str a eqayv information

An Introduction to Game Theory

eric rasmusen




Harvard Legacy S 584 2K

-;H OWARD EA |FF AJ_J\ *(1957)Games and Decisions(co-

WITH JOHN RICHARDSON author Luce R.D.)
| AND DAVID BETCALFE *(1972~75) Founding Managing
Director of International Institute for
N EG [].l-l A.” U N Applied Systems Analysis (IIASA)
*(1982)The Art and Science of
Negotiation, (systematic and
A N A LY S | 8 conscious thinking for practitioners)
*(1985~)The Negotiation Journal
2002 *Harvard Negotiation Program
Analysis for Negotiation (Joint Program of Business, Law
Decision Analysis, Behavioral and Government Schools)
® Decision Theory, Game Theory § : : : |
- a Computer-Aided Simulation

THE|SCIENCE ANDCART Coordlngtlon and
OFICOLLABORATIVI Cooperative Games
DECISION MAKING (Mechanism Design)
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Summer Workshop 2009
Evaluating the Process of the
CTET MNegotiations

Summer Conferences 2008
Theorists Meet Practitioners
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Road Shows

Caspian Dialog

CaspiLog I Report (pdf)
CaspiLog II Report (pdf)
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Diplomacy Games
Escalation and Negotiation
Peace versus Justice

In Chinese: International
Megotiation
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Intern. Negotiation, 2nd Ed
Power and Negotiation
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Processes of International Negotiation
Summer 2010 Roadshow

Megotiation Day, Diplomatic Academy, Vienna

18 June 2010, ITASA

March 2009 IIASA Policy Brief

Megotiating with Terrorists (pdf)

The official line is that public authorities do not
negotiate with terrorists. However, governments =r
frequently do end up negatiating with hostage talkers 85

and kidnappers and with political groups classified as

terrorists. Clearly there are negotiations and " T |
negaotiations, just as there are terrorists and =i
terrorists. While this briefing does not necessarily ==

advocate negotiating with terrorists, it outlines the _’
practicalities of such negotiations, providing a guide to

deciding how, when, and with whom to negotiate.

This IIASA Paolicy brief is based on the soon to be published PIN book
project Megotiating with Terrorists (Tol).

New Issue of PINPoints

The Eall Issus 2009 {(pdf) of PINpoints focuses on the
role of science in international policymaking. The
application of scientific knowledge in international
decision making and regime-building has been the goal
of PIN and IIASA in the past which should be
enhanced. However, the effective use of scientific
knowledge in international policy-making is a complex
area in its own right. Therefore, processes and
dynamics invalved should be considered.

PIN-Points _

The Spring Issue 2009 (pdf) of PINpoints underscores PIN-Point
producing academic insights that are of practical use to 2 FOInis

saciety in general and the policy world in particular.




IIASA Policy Brief
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The official line is that
public authorities do
not negotiate with
terrorists. However,
governments frequently
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Negotiation
with Terrorists
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Summary

® The main objection to negotiation with terrorists Is that It encourages them to
repeat thelr tactics. But It Is not negotiation per se that encourages terrorism, rather
the degree to which terrorists are able to achleve their demands by negotiation.

= There are different types of terrorists, according to thelr reasons and goals for
using terrorism. Contingent terrorists, such as kidnappers and hostage takers, do seek
negotlations. Absofute terorists, such as sulcide bombers, view any negotlation as a
betrayal of thelr very raison d'étre.

® Some absolute terrorists may become open to discussion and eventually
moderation of thelr means and ultimately even of thelr ends. The challenge
of negotiation Is to move total absolutes Into conditionals, and towork on
contingent terrorists to elther reduce or change thelr terms.

= Effactive negotiations can begin when the partles parcelve themselves to be In a
mutually hurting stalemate and see a way out. Negotiators must maintain pressure
(stalemata) while offering a way out, thereby showing terorists thera Is something
to gain from negotiation.

= Negotiators do not negotiate bellef systems. They should help terrorists
develop alternative means: changing terrorist ends can be tackled only over the
much longer term.

= Negotiation with contingent terrorists Is a short-term tactic; negatiation with
absolute terrorists Is a long-term strategy. Patience and persistence will prove key
to dealing with both contingent and absolute terrorists.

=& The negotlator needs to offer the conditional absolute terrorist concesstons to
his demands as the payment for abandoning his violent terrorism, not concesslons
tothe pressure of terrorism Itself. If the negotiator makes concessions to the
terrorist part of the negotiation process, so too must the terrorist. Even the
absolute terrorist organizer does have something to offer as payment— his
choice of terrorist tactics.

| ’ nternational Institute for
Applled Systems Analysls

ITAS A wowwiiasa.ac.at

With funding from
United States Institute of Peace  and ~ Smith Richardsca Foundation



Hostage Taker vs. Government

Hostage Game Target Government Established Policy
J No Ransom Flexible Response
Hostage Taker Material Non-Negotiable Negotiation
Je (Extortion Tactic) | (Very Prpbably) Ly (ZOPA, BATNA)
(Immediate) — : | :
Objectives Political Chicken'Game,” | Negotiable
(Influence Tactic) Brinkmanship (Very Probably)
* Negotiation

— ZOPA (Zone Of Possible Agreement)
— BATNA (Best Alternative To No Agreement)

e Chicken game (and Brinkmanship)

— Played to affect attitudes, beliefs, and perceptions, thus gaining largely
unquantifiable and indivisible assets such as credibility, prestige and reputation

— No bargaining range, unable to achieve a mutually acceptable outcome
 Mass media coverage
* Feasibility of government forceful action against the perpetrators
* Feasibility of secret deals (in free, open societies?)
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Information and Decision Making:
Implications from Nobel Prize in Economics
(Fall Semester, 2019)
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