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Uncertainty-Risk

Although the possible returns of the investment are
beyond the control of the decision maker, the
decision maker might or might not be able or
willing to assign probabilities to them. If no
probabilities are assigned to the possible
consequences, then the decision situation is called
"decision under uncertainty". If probabilities are
assigned then the situation is called "decision under
risk". This is a basic distinction in decision theory,
and different analyses are in order.



First approach
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Where : A=Alternative(action); O=0utcome (vysledek, zdvér) ; po=payoff (piinos, prospéch)
A=(A1,A2,...Ai) = inventory of viable options=vector, 0=(01,02,...0k)= outcome vector



Podstata rozhodovani

Cil ->nejlepsi volba
Okolnosti -> vyjadruje situace, za které se uskutecnuje
rozhodnuti a je to mimo kontrolu rozhodovatele (outcomes)

Stanoveni rozhodovaciho kritéria
Vektor rizika (pokud je znam)



Rozhodovani za uplné jistoty

 Mame nékolik moznosti, ale jenom jedno jasné kritérium —
zvoli se ta alternativa, ktera bude mit pro ma pro dany stav
okolnosti (outcomes)nejlepsi prinos (payoff)

e Otazka : postavim vétrnou elektrarnu tam, kde vim, ze

fouka vitr?

— pravdépodobnost realizace jistého stavu jerovna la
pravdépodobnosti ostatnich stavl okolnosti jsou rovny nule



Rozhodovani za uplné nejistoty

Nevim co se stane, kdyz se rozhodnu pro tu kterou alternativu a
okolnost (zavér)

MaxiMax -> jsem jako rozhodovatel veliky optimista

Max Min (Waldovo kritérium) -> neriskuji, lepsi vrabec nezli holub
na strese

MinMax (Savage) ->vypocitam ztraty a nasadim MinMax —viz dale
Ht:jrwitzovo kritérium ->musime zvolit optimisticko-pesimisticky
index

Laplaceovo kritérium nedostatecné evidence — zde nevime o
pristupu rozhodovatele (jestli je nebo neni pesimista) —Jde pouze o
aritmetické priméry



Chosen criteria |

* MaxiMax

— MaxiMax is the rule for the optimist. A slogan for MaxiMax might be "best of
the best" - a decision maker considers the best possible outcome for each
course of action, and chooses the course of action that corresponds to the
best of the best possible outcomes

Example of the decision table | (best of the vector {800,400,200,100} is 800 !!
Choices Profit

Strong market Fair market Poor market
invest $8000 $800 00 -$400
invest $4000 $400 $100 -$200
invest $2000 $200 S50 -$100
invest $1000 $100 $25 -$50

Example || —



MaxiMax Payoff

Select the alternative which results in the maximum of maximum payoffs; an optimistic
criterion

Payoff Table

Outcomes
Maximum
Alternatives O1 02 03 Payoff
A $1,000 $1,000 $1,000 $1,000
$10,000 -$7,000  $500  $10,000
C $5,000 $0 $800 $5,000
D $8,000 -$2,000  $700 $8.000
B>D>C>A

Alternatives (invested amount, expectant spouse inheritance, type of the car,..)



Chosen criteria |l
 MaxiMin (Wald criteria) I

— The MaxiMin decision rule is used by a pessimistic decision maker who wants
to make a conservative decision. Basically, the decision rule is to consider the
worst consequence of each possible course of action and chooses the one that
has the least worst consequence (in our case=-50). So it is better to invest

nothing !!!
Choices Profit
Strong market Fair market Poor market
invest $8000 $800 $200 -$400
invest $4000 $400 $100 -$200
invest $2000 $200 S50 -$100
invest $1000 $100 $25 -$50

Example 1| I



MaxiMin Payoff

Select the alternative which results in the maximum of minimum payoffs; a pessimistic
criterion

Payoff Table

Outcomes
Minimum
Alternatives O1 02 03 Payoff
@ $1,000 $1,000 $1,000 $1,000
B $10,000 -$7.000 $500 -$7,000
C $5,000 $0 $800 $0
D $8,000 -$2,000  $700 -$2.000

A>C>D>B



MinMax (Savage) -vypocitam ztraty a nasadim MinMax

Payoff table Opportunity loss table

Minimizes the Maximum Regret

inimax Regret Approach
Economy J g Pp

Regret Table
Alternatives Growing Stable Declining & Economy

i 70 -40=30 45-45=0 5-5=0 o
Bonds 40 45 5 Alternatives ROty ut BRI ) LR s il Maximum
T0=-T0=0 45-30=15 5-(-13)=18 Bonds 30 0 0 30
chaccs I 20 13 Stocks| 0 15 18 18
Mutual Funds| 70-53-17 | 45-45-0 5-(-5)=10 tocks
53 45 -5 Mutual Funds| 17 0 10 17




Decision Strategy |

Hurwitz criterion allows to choose strategies depending on inclination to risk

A/O o1 02 03 o4 o5
Al poll pol2 pol3 pol4 pol5
A2 po21 po22 po23 po24 po25

A3 po31 po32 po33 po34 po35
A4 po4dl po42 po43 po4d4 po45

Where : A=alternative(action, strategy}; O0=0utcome;
po=payoff (benefit, profit); winning score, A=(A1,A2,...Ai}
= inventory of viable options=vector,

0=(01,02,...0k)= outcome vector,

o = risk parameter (if 100 % optimistic ->a=1, if 100 %
pesimistic-> a=0)

P* =max {a * max (pi,Ok)}}H(1 — a} * min(pi,Ok} }

Example on the next slide > .




Decision Strategy ||

A/O o1 02 03 a b
Al 1 5 7 7 1
A2 3 2 6 6 2
A3 5 4 3 5 3

Where ai = max (pi,Ok) and bi= min(pi,Ok)

p* =max {a * ai+(1 — a) * bi } - calculation of
payoff (benefit, profit)

E.g. If a =0,8, and max ai=7 and min bi=1 then
p*=max{5,8;52,;4,6}=5,8

Where 5,8=7*0,8+(1-0,8)*1=5,6+0,2; 5,2=6*0,8+(1-0,8)*2,

13



Hurwitzovo pravidlo- priklad?2

Chceme jako softwarova firma dodat na trh novou aplikaci planovani

zdroju s kone¢nymi kapacitami (Advance Planning and Scheduling) pro MS Dynamics NAV 2016.

Ocekdvame razné typy poptavky podle charakteru primyslu a tedy i vyuziti dodavané aplikace
a komplexnosti aplikace (doplnéni stavajiciho planovaciho algoritmu, jednoducha varianta,

komplexni varianta, varianta rozsifena o fizeni projektt (ne pouze pro vyrobu) .

Varianta = Alternativa

01
Velka
poptavka

Alternativa
Doplnéni algoritmu MPR-II 3
Jednoducha varianta 10
Komplexni varianta 12
Komplexni varianta + projekty 14

Optimista/pesimista = 0,8 = alfa
P=max{alfa*ai + (1-ALFA)*bi}
0,2
0,8

02

Stredni
poptavka

11
13

03

Mala
poptavka

12

04

Zanedbatelna
poptavka

= W N -

Max

d

12
13
14

Min

= W N = T

alfa*al

3,2
9,6
10,4
11,2

(1-alfa)*bi

0,2
0,4
0,6
0,2

P

3,4
10
11

11,4



Laplaceovo pravidlo

01 02 03 04

T T e T SR AR
Alternativa b
Doplnéni algoritmu MPR-II 3 4 2 1 4 1 3,2 0,2 3,4 2,5
Jednoducha varianta 10 11 12 2 12 2 9,6 0,4 10 8,75
Komplexni varianta 12 13 7 3 13 3 10,4 0,6 11 8,75
Komplexni varianta + projekty 14 4 1 14 1 11,2 0,2 11,4 6

Optimista/pesimista = 0,8 = alfa
P=max{alfa*ai + (1-ALFA)*bi}



Thanks for Your attention




