Types of decizion-making problems

Single-agent, dalamministic, full informalion, episodic

a Wa've dona this with thi nefled aget

Singhe-agant. dalanministic, Sl infonmalhon, sepacntial

o WS CON LS Seairth hane.

Single-agent, siochasic, partial informalion, apdsodic

a Wa can wa ulley and probabilby e

Eingle-agent, siochasic, partial infarmation, sequential

o W can epnd ol noebscos of probabiey and
UliEy 1o a Markos dealisiom prociss.

mdtipte-agant, deterministic, full information, episadc
jor sequsndal)
a Tris is gama theany

Making decisions

Al ihis poinl, e nosy how 1o desoritas thia probabd iy of
EalE oG

a Or siales baing reached, in agen erms

Bnoving thia prababilbias of evenls is only parl of e
Esaihe

Agenis ane really infereslnd in maxdmizing perfiormanca.

This means Faking the corect decisions 25 lo-whal to
(s}

O, paifiormamcs e b caphined by osine
Lty indicates the reletive vwaluae ol & slale.

Expected Utility
I epsodic, sioohashic warkds, o Can e s id
uklity o seldic aciions.

AN agent will ko thal an action can ead oane of 3
il 5ol stabes.

Trea aganl has a ulliy for each ol these stafes.

Tre agenlakao hes a probabil®y that s shles wil ba
sz e .

Thes: cqmecimg 200 of an ackon is:

& Fws Pl
& The principhe of maximum epeched ullRy syvs that an

aganl shoukd choosa the acton hat madmizes
axpacind LEkly.

Tvpes of decizion-making problem
Single-agant. dalamminisiic, full imformalion, episodic
o Wheve dioni this with e nefled aget

Single-sgent. dalamminisiic, Sl imfarmalion, segscntial
& Wa can use search hana.

Single-sgent. sicchasiic, partial informalion, apdsodic
Single-agert. sicchasiic, partial inlormalion, seguential
midtisla-agant, determintstic, il information, apisodc

Example

b Lefs say than ang e evers
i Liwvar 1 cosls 51 b pul. Wit p — L4 ol win 52,
Withi g — BB you win mofhing.
a Liwar 2 cosls 52 o pul. Wit p — DL 1 o win 510.
wilh p — 0.8 yvou lose 1 (on top ol the changs to pull)

. Shoukd you a) pull e 1 B pull hesser 2 c) pull nadlhees?



Example
a Bl ij=0£&£"1+0B6"-1 =032
o Bl¥kswer2j=01"2+00"-3=513
a BELEnaihar) =0
- Lmr!qhﬁ the masdiminm ELL
@

TV digrassian - this s the chokte ponbastiznts an Rood
it o "Dl or Mo Dasl” The banker offers thiam a
prics slighily abods e arpecied ulilily, 2nd st mosl

ool stants dorl ok B Wy T

Example: Vegas

= Thiz typical roukeths wheal has 22 rumbars. (1-26, plas 0

and 0.
m 1-3b are el red oF Back.

m Thix nareor for batting on & Singha niambar is 3501
& In othersonis, i the noembar sou picked comes wp,

wioid win S35, Othansisg, wou lose E1.

& Whak Hyou decids o "spraad thia risk™ and et om b

rambas 7

Example: Vegas

g Thez bypical noishertie: wiessdd haes 3B nambars. (1-36, plus 0
aind Ol

g 1-35 ane aflhier rod or bl

s Tha payoll for batling on a singla numiss is 3521

a I obear words, B e numibe you phtioad ormas g,
wiod Wi B30, Oihereaiss, you bosa 51,

a Whal is B axpecied wlliby of batting on 2 sing ke
rumbary

Example: Vegas

a Thee bypical nowshetie: wiesssd has 3B nambars. (1-36, plus 0
and 0

a 1-35 ang ailhe rad or bl

4 Thea payodt for batling on a sngle number is 351

& i obhaar weonds, # Bhad numiber yod pacioed oomaas U,
Wikl win 30, Oihderaisa, you oo 51,

A Whal it vou decide fo "spread Bes risk” amd bl on te
numbes?

v HE Ry -2 MG

Example: Vegas
@ Thiz hypical roubeths wheal has 2= numbars. [1-36, phs [
and o0
1-36 airg et red o Black.
Tha pareat! for beiting o & single rambar s 3504

a In oifer words, if the romber wou plcked comes wp,
woi N 535 Ctharsiss, vou lose £1.

a What is the ipecied wility of batling on a singla
mmbarT

‘lrﬁl-llr | IR}

Example: Vegas

m Thiz typical roubeths wheal has 22 numbars. [(1-36, phas [
and O

w 1-3b6 ang el reed o blEck.

m Thiz parga! for Deatting on color is 121

a In othier wonds, i vols bl red” amd & nead nombar
DOmees L, 'eoi vin 1. Oferaiso, you oss 1.

& What is the ipecied wility of batling on red'?



Example: Vegas

@ Thiz typical roukeths wheal has 22 ruombers. (1-236, plas 0
and 0.

a 1-3b6 oo e red oF Black.

@ Thi pareot! for Betting o codor is 121

a In oifer wonds, if yow bl ned’ amd & nead mism bar
CooTeess Wi, o win §1. Offeeraiss, you ose 51,

o Wit is the ipeched ity of batling on nad’?
a prlsme—1— 0062

Utility, Money, and Risk

w LHlEy comes from eoonamics
a Moy B olon used & 8 Suosiiobs for ulie

a Prokererces for monay behave oddly when dealing with
smal or lame amounis.

& Foraxamphe, vl wdll ollen ks more chanos with small
ok, & ba very corsanaativa with vary lara
a ks,

& This & cadbed o risy Sreile
o COPAEN - Misk-SRaking
. COMCIWE, nsk-avarsa

& Typically, waa say thal e havs & gossiiear ulliy
Tuiresthor reaarding MmNy

Regarding Preferences

g Imorder for MEL o makin senss, waa nieed 1o spacitly
saime (hopsfully eascnab] constrainks on agan
prefaneitions.

4 Urmambiife Wa must ba able o say et A s prefared
b B, His pralermad o A, or ihesy ane aqualy praferain.

WE cannl Faes e casa whane A and R ans
irveanm paa i bhe.

A Transilisfg B A 2 Hand H <O, than A <G

a Conlirily. T A < B <O e thana (5 3 soonario whamn
thix agant is indi®arant 1o gitling B and having 2
probabilty pof getling A and | — pohancn of gatting .

(athering information
a Whan an aganlhas al the informaticon i can gel and just
rodds b selaet & singhe achior, things ans

simighifonsand
a Fird this acbon with thia lenges! aapacted wlility.

4« Whatif an agent can choose to gathar man information

aboul the worid T

A Mosywn haee o seousmiial dectskon prablam:

w Shoukd wa just acl, o getter infomation firs{?

a 'Wial quesions should wi askT
a Aganis should ask guestions that give tham wsalul
ircrmation.
a "Usaful mesrs ncreasing axpecbed wlilite
a Galthering imkonmalon might b casthe, sither in Gmie
O ITRCay

Rational Preferences

g Momoionioity. H teo aclcrs A and B hoa T sams
aubcoimes, and | preles At H, | shodild SHI peeker A iF
ihee probabilby of A inoresses

g Deoompossbdity. LEHes over a sequenos of actons
L& b deiompieed nbo whiiles or aloimic aassbs.

m Thiss prefancmons ang (for B Mot part) auls
measonable, and alow an aoent 1o avokd making foolish
i Sloks.

Example
& A agent oo recommend bo o prosmsCcling compsandy
ik thaay Bisy ores of m phols of lamadl

a O of this plols has ol worth & dodlars; the ofneeis ans
RMECy
a Each biook cogls O dollars.

a Initially, agent & irciferem bebyea buying amd not
btyireg. ety is Bl ?)



