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- Decision theory: nonstrategic, parametric
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Review

- Decision theory: nonstrategic, parametric

- Uncertainty!
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Review

- Decision theory: nonstrategic, parametric

- Uncertainty!

Classical game theory: strategic, nonparametric
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Review

Decision theory: nonstrategic, parametric

Uncertainty!

Classical game theory: strategic, nonparametric

No such notion in most natural sciences!

Central to understanding the dynamics of humans
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Review

- Decision theory: nonstrategic, parametric

- Uncertainty!

- Classical game theory: strategic, nonparametric

- No such notion in most natural sciences!

- Central to understanding the dynamics of humans

- Neo-classical economics (intuitive plausibility)
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Review

- Decision theory: nonstrategic, parametric

- Uncertainty!

- Classical game theory: strategic, nonparametric

- No such notion in most natural sciences!

- Central to understanding the dynamics of humans

- Neo-classical economics (intuitive plausibility)

distance d 2d 3d
danger 20% 0% 10%

o,

snakes! safe! rocks! j'

éﬂy 5‘\ /'f: P /M‘

4!

¥

Tuesday, March 15, 2011

bahasa-malaysia-simple-fun.com




WEB 2.0 Landscape

Widget/
component W
ﬁﬂﬂ”
& FeedBurner
mﬂ}ﬂ
- ~{ l_:
@]umpCut Cg )
the millc
& rbwiki s Basecamp
CONTENT }
SHARING Platialt = atlas
ourmedia edgeio
(i1 Tube m
Linked 3.
1 - " ICOMD
flickr W siEE
-, RE/AEAA meeb~
wgt;:lﬁl-Jﬂ'J:h
. FURL Wgmyspace.com
Rating/ f ial b ﬁ
Tagging

FUTURE
EXPL RATI N
NETW RK

www.futureexploration.net

WEB APPLICATION

Aggregation/

& pageflakes recombination

W e CHICAGOCRIME.ORG w
A200 N
L

thinkfree Bloglines (&}

=]
.7 newsqgator

7# Zillow.com."™

netvibes

<+ HYPE MACHINE

y trulia B o S s
.. - Ykt
musicovery F ndo
o® B I:y RECOMMENDATIONS/
y FILTERING
~.imble
1
Frapp/! blinx.com

B roddit
@ rLazes

VIDEQROMR|
B SHOUTWIRE

iEsiimeme

" T
y———

030"‘-"‘

m o

ity
|Q5tfm Collaborative
filtering

SOCIAL NETWORK

Tuesday, March 15, 2011



WEB 2.0 Landscape

Widget/ Aggregation/

component __ ‘, 3 Pageflakes recombination
@ drive

WEB APPLICATION

5 [ € CHICAGOCRIME.ORG ~ |
IW‘? : 4200 J

& FeedBurner thinkfr Bloglines (&
B T
i . an J newsgator netvibes
igét“umpﬁuf C __
7 Zillow.com."™ 32 HYPE MACHINE
e | Large datasets on human dynamics, |, ...
SHARING h . . d . | FILTERING
uman Interactions, and socia
\ network structures
b e == <7
M EE0m D I - I . . Ha
flickr l\,l‘)!r I5iEE | o S80pinty
2oy RellAEs MECE  @SHOUTWIRE Techli=i)
“J FURL igmyspace.com '
oy B o | Rozer © [ o
roLwvo il
FUTURE SOCIAL NETWORK
EXPL RATI N
NETW RK

www.futureexploration.net

Tuesday, March 15, 2011



Review

Tuesday, March 15, 2011



Review

- Classical game theory is not everything! (Bonds)

Tuesday, March 15, 2011



Review

- Classical game theory is not everything! (Bonds)

- Complement ideas in social sciences

Tuesday, March 15, 2011



Review

- Classical game theory is not everything! (Bonds)
- Complement ideas in social sciences

- Firm analytical base to study behavior

Tuesday, March 15, 2011



Review

Classical game theory is not everything! (Bonds)

Complement ideas in social sciences

Firm analytical base to study behavior

Predictions can be tested (behavioral game theory)

Tuesday, March 15, 2011



Review

Classical game theory is not everything! (Bonds)

Complement ideas in social sciences

Firm analytical base to study behavior

Predictions can be tested (behavioral game theory)

Model-building + data-gathering + empirical testing

Tuesday, March 15, 2011



Review

- Classical game theory is not everything! (Bonds)
- Complement ideas in social sciences
- Firm analytical base to study behavior

- Predictions can be tested (behavioral game theory)

- Model-building + data-gathering + empirical testing

- Behavioral game theory:

Tuesday, March 15, 2011



Review

- Classical game theory is not everything! (Bonds)
- Complement ideas in social sciences
- Firm analytical base to study behavior

- Predictions can be tested (behavioral game theory)

- Model-building + data-gathering + empirical testing
- Behavioral game theory:

« evidence

Tuesday, March 15, 2011



Review

- Classical game theory is not everything! (Bonds)
- Complement ideas in social sciences
- Firm analytical base to study behavior

- Predictions can be tested (behavioral game theory)

- Model-building + data-gathering + empirical testing
- Behavioral game theory:
- evidence

- challenge the foundations of classical game theory
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- Complement ideas in social sciences
- Firm analytical base to study behavior
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- Behavioral game theory:
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Review

- Classical game theory is not everything! (Bonds)
- Complement ideas in social sciences
- Firm analytical base to study behavior

- Predictions can be tested (behavioral game theory)

- Model-building + data-gathering + empirical testing
- Behavioral game theory:
- evidence
- challenge the foundations of classical game theory
- link basic theory with empirical research

- Behavioral game theory and complex networks
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Today

- Beliefs, preferences, and constraints .
P !  nhon-strategic

- Utility functions setting

- First step to understand strategy spaces, payoffs and
environmental changes
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Beliefs, preferences, and constraints

Behavioral properties

Notation

Preference ordering
- completeness
» transitivity

- independence of
irrelevant alternatives

Preference function

- represents binary relation (Theorem 1.1)

- uniqueness of preference functions (Theorem 1.2)
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Consistency of preferences
(experimental tests)




The

Economuist

SUBSCRIPTIONS

Welcome to

The Economist Subscription Center

Pick the type of subscription you want to buy or
renew.

O Economist.com subscription - US 59.00
One-year subscription to Economist.com
Includes online access to all articles from The
Economist since 1997.

O Print subscription - US 125.00
One-year subscription to the print edition of
The Economist.

@ Print & web subscription - US $125.00
One-year subscription to the print edition of
The Economist and online access to all
articles from The Economist since 1997.

Web
Print

Web + Print

Preferences consistent?

D. Ariely, TED talk: Are we in
control of our own decisions

3 choices

16%

0%

84%
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Welcome to
The Economist Subscription Center

Pick the type of subscription you want to buy or
renew.

The

Economuist

M Economist.com subscription - US 59.00
One-year subscription to Economist.com
Includes online access to all articles from The
Economist since 1997.

—F-Reint-subseription—o—125-00
One-year subscription to the print edition of
The Economist.

O Print & web subscription - US $125.00
One-year subscription to the print edition of
The Economist and online access to all
articles from The Economist since 1997.

Choice set:

D. Ariely, TED talk: Are we in
control of our own decisions

3 choices 2 choices
Web 16% 68%
Print 0% 0%
Web + Print 84% 32%

Preferences consistent?

o X={x1, 22, 23}, 21:"'Web", a:"print”, x3:"web+print”

x1 = 13 = T seems to contradict 23 = 11 = 1
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SUBSCRIPTIONS

Welcome to
The Economist Subscription Center

Pick the type of subscription you want to buy or
renew.

M Economist.com subscription - US 59.00
One-year subscription to Economist.com
Includes online access to all articles from The
Economist since 1997.

- - - NN

One-year subscription to the print edition of
The Economist.

O Print & web subscription - US $125.00

One-year subscription to the print edition of
The Economist and online access to all
articles from The Economist since 1997.

Choice set:

o X={x1, 22, 23}, 21:"'Web", a:"print”, x3:"web+print”

L1

> 13 = 1 seems to contradict 23 = 711 =

D. Ariely, TED talk: Are we in
control of our own decisions

3 choices 2 choices
Web 16% 68%
Print 0% 0%
Web + Print 84% 32%
SALE!

Preferences consistent?

» X={(2z1, 11), (22, 1), (23, B2), (73, )},
y1: not on sale”, y:"apparently on sale”

(w3, y2) = (11, 1) = (@3, 1) = (72, Y1)

Tuesday, March 15, 2011




Rational action
(experimental tests)




Econometrica, Vol. 70, No. 2 (March, 2002), 737-753

NOTES AND COMMENTS

GIVING ACCORDING TO GARP: AN EXPERIMENTAL TEST OF
THE CONSISTENCY OF PREFERENCES FOR ALTRUISM

BY JAMES ANDREONI AND JOHN MILLER'

ALLOCATION CHOICES

Token Hold Pass Relative

Budget Endowment Value Value Price of Giving

1 40 3 1 3

2 40 1 3 0.33

3 60 2 1 2

4 60 1 2 0.5

5 75 2 1 2

6 75 1 2 0.5

7 60 1 1 1

8 100 1 1 1
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Econometrica, Vol. 70, No. 2 (March, 2002), 737-753

NOTES AND COMMENTS

GIVING ACCORDING TO GARP: AN EXPERIMENTAL TEST OF
THE CONSISTENCY OF PREFERENCES FOR ALTRUISM

BY JAMES ANDREONI AND JOHN MILLER'

ALLOCATION CHOICES

Token Hold Pass Relative Average
Budget Endowment Value Value Price of Giving Tokens Passed

1 40 3 1 3 8.0
2 40 1 3 0.33 12.8
3 60 2 1 2 12.7
4 60 1 2 0.5 19.4
5 75 2 1 2 15.5
6 75 1 2 0.5 22.7
7 60 1 1 1 14.6
8 100 1 1 1 23.0
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subject’'s behavior is
rationalizable
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Subject 1
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d. Weak Perfect Substitutes

Tuesday, March 15, 2011




Utility function

TABLE 111

SUBJECT CLASSIFICATION BY PROTOTYPICAL UTILITY FUNCTION

Fit
Utility Function Strong Weak Total
Selfish 40 43 83 (47.2%)
Leontief 25 28.5° 53.5 (30.4%)
Perfect Substitutes 11 28.5¢ 39.5 (22.4%)

» Selfish: U(ms,m0)= 7

* Leontief: U(ms,m,)= min{ m, m,}

» Perfect substitutes: U(ms,m)= ms + 10
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Utility function

TABLE 111
SUBJECT CLASSIFICATION BY PROTOTYPICAL UTILITY FUNCTION

Fit
Utility Function Strong Weak Total
Selfish 40 43 83 (47.2%)
Leontief 25 28.5° 53.5 (30.4%)
Perfect Substitutes 11 28.5° 39.5 (22.4%)

» Selfish: U(ms,m0)= 7
* Leontief: U(ms,m,)= min{ m, m,}

» Perfect substitutes: U(ms,m)= ms + 10

Function of current statel
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Irrational action
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Irrational action

e Does not imply subjects do:
- caring for others, sacrificing for a social ideal
believing in fairness

« Human decision not logical or reasonable:
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- caring for others, sacrificing for a social ideal
believing in fairness
« Human decision not logical or reasonable:
- do not satisty the axioms of expected utility theory
- do not know to evaluate lotteries

« Majority rules: z > y > 2 Y>> 2> Z2> x>
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Irrational action

e Does not imply subjects do:
- caring for others, sacrificing for a social ideal
believing in fairness
« Human decision not logical or reasonable:
- do not satisfy the axioms of expected utility theory
- do not know to evaluate lotteries

« Majority rules: z > y > 2 Y>> 2> Z2> x>

T or y, choose T

y or 2, choose y x>y > 2>z (intransitivity)

X Oor 2, CNo0se 2

15
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Rational action
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Rational action
- Does not imply:
- Selfish
Leontief (divide surplus)

Perfect substitutes

16
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Rational action
- Does not imply:
Selfish
Leontief (divide surplus)
Perfect substitutes
- Rational actor:
Altruistic choices consistent
Transitive preferences over outcomes
Reacts to environment in some conditional sense

Maximize preferences given their beliefs subject to
constraints (BPC model)

16
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Time consistent decisions?

=0 =365

T >y Yy > T

17
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Time consistent decisions?
- $10 now or $11 a week from now (+ 1 year)

- Systemic tendency to discount near future at higher rate

r="10 at time ¢’ t=0 t=365

y:"ll at time ¢t + 7 T >y Y >

Are people time-consistent?

17
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Time consistent decisions?

- $10 now or $11 a week from now (+ 1 year)

- Systemic tendency to discount near future at higher rate

r="10 at time ¢’ t=0 t=365

y:"ll at time ¢t + 7 T >y Y >

Are people time-consistent?

- Another choice space:

o= 10 delivered immediately”
r:— 10 delivered at time ¢’ t=0 t=365

yo— 11 delivered immediately”

" : : o o > Y7 Y372 > T365
y— 11 delivered at time ¢

Explicitly models time Capture stream of choices!

—>
between choice and delivery No contradiction!

17
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Utility function

18
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Utility function

- Let zz="amount of money delivered t days from now"

+ Let u(z)=z2/(t41)

18
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Utility function
- Let zz="amount of money delivered t days from now"
- Let u(z)=z/(t+1)
- Then:

u(100)=10/1=10
u(117)=11/8=1.375

* u(mo)

© u(yr)

18
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Utility function
- Let zz="amount of money delivered t days from now"
- Let u(z)=z/(t+1)
 Then:
u(20) =u(100)=10/1=10 i
+ u(yr) =u(117)=11/8=1.375
- u(x365) =10/366=0.027
( 11/373=0.029

o > Y

3

~J

N
N—"

18
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Utility function
- Let zz="amount of money delivered t days from now"
- Let u(z)=z/(t+1)
- Then:

u(m)=u(100)=10/1=10 | .

+ u(yr) =u(117)=11/8=1.375

- u(x365) =10/366=0.027 L s > T
- u(ysr2) =11/373=0.029

18

Tuesday, March 15, 2011



Discount factors

L = Loy L1y--- (y:y07y17'°°)

U(xg,x1,...) = Z S u(zy)
k=0

19
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Discount factors

L = Loy L1y--- (y:y07y17'°°)

U(xg,x1,...) = Z S u(zy)
k=0

O

U(zg,x1,...) = Ze_"“ku(azk), o=e ', r>0
k=0

U(zo. 1. ):;} (1_|_1T)ku(:vk), S=1/(147). r>0

19
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Discount factors

L = Loy L1y--- (y:y07y17'°°)

U 513075131,... Z5k Cl?k

U(zg,x1,...) = Ze_"“ku(xk), o=e ', r>0
k=0
— 1

U(zg,x1,...) = u(xg), 6 =1/(14+7r), r >0
];) (14 1r)F

Individual prefers steam x over y if and only if U(x) > Ul(y)
19
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Time consistency

- Time inconsistency exists!
- Time-dependent preference functions

- Consistency of the model being proposed

20
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Next class

- Bayesian Rationality
- Savage's Axioms
- Savage's Theorem
- Biases in decision-making

- Prospect Theory

21
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