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POSSIBLE NEW APPLICATIONS OF THE INTERACTIVE PROGRAMMING BASED ON ASPIRATION LEVELS

1-criterion decision making
under uncertainty

(1-DMU)

Multi-criteria decision making
under certainty

(M-DMC)

The decision is made on the basis
of one objective function

At least one parameter of the 
decision problem is not known
exactly

Pure/mixed strategies

The decision is made on the basis
of at least two objective functions

All the parameters of the decision
problem are known

Pure/mixed strategies
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Uncertainty levels

Uncertainty
with known probabilities

 Scenario probabilities are given, 
the expected value may be 
computed

Uncertainty
with partially known probabilities

 Scenario probabilities are interval
values / scenarios are ordered
according to their chance to occur

Uncertainty
with unknown probabilities  Lack of scenario probabilities

Uncertainty
with unknown scenarios (ignorance)  Lack of payoff matrix 
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Game theory

Game against nature Game with a conscious player
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1-DMU

M-DMC
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Interactive programming – interaction styles

binary pairwise comparison

 vector comparison

precise local trade-off ratio

 interval trade-off ratio

 aspiration levels

 index specification and value trade-off

 comparative trafe-off ratio

pairwise comparison
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Interactive 
programming for 

M-DMC 

Interactive approach
for 1-DMU 

(pure strategies)

POSSIBLE NEW APPLICATIONS OF THE INTERACTIVE PROGRAMMING BASED ON ASPIRATION LEVELS

Helena Gaspars-Wieloch

Interactive programming for 1-DMU – example (pure strategies)

Initial assumptions: scenario order (S2, S1, S4, S3),   AL1(S2)=1200

AL2(S1)=2000 AL3(S4)=400

{A1, A2, A3, A4}

{A1, A2, A3} {A1, A2}

AL4(S3)=?

{A1}
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Interactive 
programming for 

M-DMC 

Interactive approach
for 1-DMU 

(mixed strategies)
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Interactive programming
for M-DMC 

Interactive approach
for 1-DMU 

(mixed strategies)
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IP for 1-DMU and mixed strategies - example

Expected monthly rate of return in %

Assumptions:
- Max 20%
- x6<=x3
- (S3,S4,…….)
- AL(S3)=7%

−���� + ���� + ��� − ��� − ���� − ���� + ���� → ���/���

−���� − ��� + ��� − ���� + ���� − ���� + ���� ≥ �
�� + �� + �� + �� + �� + �� + �� = �
� ≤ ��, ��, ��, ��, ��, ��, �� ≤ �. �
�� ≤ ��I optimization

model
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IP for 1-DMU and mixed strategies – example

Expected monthly rate of return in %

Assumptions:
- Max 20%
- x6<=x3
- (S3,S4,S2,.)
- AL(S4)=6%

��� − ���� + ��� + ��� + ��� + ���� − ��� → ���/���

−���� − ��� + ��� − ���� + ���� − ���� + ���� ≥ �
−���� + ���� + ��� − ��� − ���� − ���� + ���� ≥ �
�� + �� + �� + �� + �� + �� + �� = �
� ≤ ��, ��, ��, ��, ��, ��, �� ≤ �. �
�� ≤ ��

II optimization
model
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IP for 1-DMU and mixed strategies – example

Expected monthly rate of return in %

Assumptions:
- Max 20%
- x6<=x3
- (S3,S4,S2,S1)
- AL(S2)=1%

��� − ��� + ���� + ���� + ��� + ���� − ���� → ���

−���� − ��� + ��� − ���� + ���� − ���� + ���� ≥ �
−���� + ���� + ��� − ��� − ���� − ���� + ���� ≥ �
��� − ���� + ��� + ��� + ��� + ���� − ��� ≥ �
�� + �� + �� + �� + �� + �� + �� = �
� ≤ ��, ��, ��, ��, ��, ��, �� ≤ �. �
�� ≤ ��

III optimization
model
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IP for 1-DMU and mixed strategies – example

Expected monthly rate of return in %

x1=0.185, 
x2=0.132,
x3=0.200, 
x4=0.083, 
x5=0.200, 
x6=0.000, 
x7=0.200. 

S1  3.81%
S2  1.04%
S3  7.00%
S4  6.00%
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IP for 1-DMU and mixed strategies – example 2

Expected monthly rate of return in %

Assumptions:
- Max 20%
- x6<=x3
- (S3,S4,…….)
- AL(S3)=7%
- SHORT 

SALE!

−���� + ���� + ��� − ��� − ���� − ���� + ���� → ���/���

−���� − ��� + ��� − ���� + ���� − ���� + ���� ≥ �
�� + �� + �� + �� + �� + �� + �� = �
-�. � ≤ ��, ��, ��, ��, ��, ��, �� ≤ �. �
�� ≤ �� I optimization

model
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IP for 1-DMU and mixed strategies – example 2

Expected monthly rate of return in %

Assumptions:
- Max 20%
- x6<=x3
- (S3,S4,S2,.)
- AL(S4)=6%
- SHORT 

SALE!

��� − ���� + ��� + ��� + ��� + ���� − ��� → ���/���

−���� − ��� + ��� − ���� + ���� − ���� + ���� ≥ �
−���� + ���� + ��� − ��� − ���� − ���� + ���� ≥ �
�� + �� + �� + �� + �� + �� + �� = �
−�. � ≤ ��, ��, ��, ��, ��, ��, �� ≤ �. �
�� ≤ ��

II optimization
model
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IP for 1-DMU and mixed strategies – example 2

Expected monthly rate of return in %

Assumptions:
- Max 20%
- x6<=x3
- (S3,S4,S2,S1)
- AL(S2)=1%
- SHORT SALE

��� − ��� + ���� + ���� + ��� + ���� − ���� → ���

−���� − ��� + ��� − ���� + ���� − ���� + ���� ≥ �
−���� + ���� + ��� − ��� − ���� − ���� + ���� ≥ �
��� − ���� + ��� + ��� + ��� + ���� − ��� ≥ �
�� + �� + �� + �� + �� + �� + �� = �
−�. � ≤ ��, ��, ��, ��, ��, ��, �� ≤ �. �
�� ≤ ��

III optimization
model
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IP for 1-DMU and mixed strategies – example 2

Expected monthly rate of return in %

x1=0.185, 
x2=0.132,
x3=0.200, 
x4=0.083, 
x5=0.200, 
x6=0.000, 
x7=0.200. 

S1  3.81%
S2  1.04%
S3  7.00%
S4  6.00%

Without
short sale

x1=0.199, 
x2=0.078, 
x3=0.200, 
x4=0.200, 
x5=0.200, 
x6=-0.055,  
x7=0.178.

S1  4.81%
S2  1.04%
S3  7.00%
S4  6.00%

With short sale
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ADVANTAGES

1. No unitarization required

2. No need to use precise probabilities

3. More possibilities to take diverse DM’s preferences into account

4. Possibility to analyze scenarios iteratively

5. Possibilty to control all the values connected with a given option
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