
Systems Analysis Laboratory, Helsinki University of Te
hnologyMat�2.153 Multiple Criteria Optimization Punkka/LiesiöAssignment 7You are pur
hasing an apartment based on 6 
riteria (obje
tives). You have narrowed down to4 
andidates in di�erent lo
ations in Helsinki and Espoo (see Table 1). Criteria 1, 2 and 6 areto be minimized, 3 and 5 to be maximized. Sauna is a preferred feature.Table 1: ApartmentsCriterion; Lo
ation Lauttasaari Munkkiniemi Soukka Leppävaara1 Distan
e to Otaniemi 4 4 15 52 Pri
e 150000 150000 130000 1400003 Area 45 45 60 604 Sauna no yes no yes5 Rooms 2 2 3 26 Distan
e to Kamppi 3 5 20 12a) Solve the problem through lexi
ographi
 ordering. In Table 1, the 
riteria are listed in theirorder of importan
e (Distan
e to Otaniemi is the most important). Whi
h apartment is sele
ted?b) Solve the problem using an additive value fun
tion: value of alternative xj is V (xj) =
∑

6

i=1
wivi(x

j
i ) where xj

i is the performan
e of alternative xj with regard to i:th 
riterion. Uselinear 
riterion-spe
i�
 value fun
tions vi su
h that the worst and best performan
es are givenvalues 0 and 1, respe
tively, i.e., vi(x
∗

i ) = 1 and vi(x
0

i ) = 0. Use rank order 
entroid weights,i.e., the weight of i-th most important 
riterion is wi = (1/6)
∑

6

j=i(1/j). In Table 1, the 
riteriaare listed in their order of importan
e (Distan
e to Otaniemi is the most important). Whi
hapartment has the highest value now?
) Use goal programming min
∑

w̃i|x
j

i − zi| with the goal of an utopian apartment zi = x∗

i . Findpositive weights w̃ su
h that (i) they sum up to one and (ii) the goal programming model is
onsistent with the additive value fun
tion, i.e., ∑
6

i=1
wivi(x

j
i ) = α

∑
6

i=1
w̃i|x

j
i − zi|+β for some

α and β, whenever xj
i ∈ [x0

i , x
∗

i ]∀i = 1, . . . , 6 (i.e., the models must be 
onsistent with ea
h otherfor any alternative whose performan
es are within the range spe
i�ed by the alternatives in theassignment). Whi
h apartment has the smallest obje
tive fun
tion value in the goal programmingmodel?


