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An application of GDM2 distance for ordinal data to compute the distances of objects
from the upper (ideal point co-ordinates) or lower (anti-ideal point co-ordinates)
pattern object

The main goal of the linear ordering methods is to identify the order of the objects with respect to
predetermined criterion. Usually the synthetic measure, which aggregates the partial information con-
tained in the variables, is used.

The GDM2 distance measure can be applied for computing distances from the pattern object in
the linear ordering methods. Here:

1. We start with data matrix [x;;], where x;; denotes i-th observation on j-th variable.
Table 1 Data matrix (27 residential housing properties described by six variables)
No.| x1 | x2 | x3 | x4 | x5 | x6

1 5 3 1 3 1 3

2 3 3 3 3 2 2

3 5 4 3 4 1 2

4 2 3 1 3 2 3

5 5 4 2 4 1 2

6 4 3 2 3 1 3

7 3 4 3 3 2 2

8 4 4 3 4 1 1

9 5 3 2 4 1 2

10| 4 2 1 3 1 3
11| 5 4 3 4 1 4
12| 4 3 1 4 1 2
13| 4 4 3 3 1 1
14| 4 4 3 3 2 3
15| 5 4 2 3 2 4
16| 3 3 2 3 1 1
17| 4 2 1 3 2 3
18| 4 1 2 4 1 2
19| 3 3 2 3 2 4
20| 3 2 1 3 1 3
21| 4 3 2 3 1 1
22| 5 3 2 4 1 2
23| 5 4 3 4 1 2
24 | 4 2 2 3 1 2
25| 3 2 1 2 2 3
26 | 3 3 1 1 2 3
2 3 1 1 2 3

N
~

Residential housing properties were described by the following variables:
x1 Location of environmental land, which is linked to a dwelling (1 — poor, 2 — inadequate, 3 —
satisfactory, 4 — good, 5 — very good).
x2  Standard utility of a dwelling (1 — bad, 2 — low, 3 — average, 4 — high).
x3  Living conditions occurring on the land, which is linked to a dwelling (1 — bad, 2 — average, 3
— good).



x4 Location of land, which is related to dwelling in the area of the city (1 — central, 2 — downtown,
3 — intermediate, 4 — peripheral).

x5  Type of condominium (1 — low, 2 — large).

x6  Area of land, which is related to dwelling (1 — below the contour of the building, 2 — outline of
the building, 3 — the outline of the building with the environment acceptable, such as parking,
playground, 4 — the outline of the building with the environment too much).

N

Three types of performance variables are distinguished:
stimulants — where higher value means better performance,
destimulants — where low values indicate better performance,
nominants — where the best value is implied. Object performance is positively assessed if the
measure has implied value.

Types of performance variables:

x1, x2, x3 — stimulants,

x4, x5 — destimulants,

X6 — nominant (the nominal category: 3).

In performanceVariable we give information about performance variables -—
C ("S", "S", "S", "d", "d", "n") .

In nomOptValues vector we give information about nominal values of nominants —
c (NA,NA,NA,NA,NA, 3).

3. The co-ordinates of pattern object consist of the best variables’ values (for ideal point co-ordi-
nates) or consist of the worst variables’ values (anti-ideal point co-ordinates).

4. Upper pattern — ideal point co-ordinates consists of the best variables’ values. Two types of
construction upper pattern are distinguished in patternType:

a) "dataBounds" — pattern should be calculated as following: maximum for stimulants, mini-

mum for destimulants, nominal value for nominants,

b) "manual" — pattern should be given in patternManual and pattern co-ordinates contain:
real numbers,
"min" — for minimal value of variable (for destimulants),
— "max" — for maximal value of variable (for stimulants),
— "nom" — for nominal value of variable (given in nomOptValues vector) — for nominants.

5. Lower pattern — anti-ideal point co-ordinates consists of the worst variables’ values.

Firstly the variable observations, which have nominant character of type, are transformed into

destimulant variables via nominalTransfMethod using formula:

a) "database" —for each nominant separately GDM2 distance is calculated between each nom-
inant observation (with repetitions — all variable values are used in calculation) and nominal
value. Next the variable observations are replaced by those distances,

b) "symmetrical" — for each nominant separately GDM2 distance is calculated between each
nominant observation (without repetition — each observation is used once) and nominal value.
Next the variable observations are replaced by those distances.

Secondly two types of construction 1ower pattern are distinguished in patternType:

a) "dataBounds" — pattern should be calculated as following: minimum for stimulants, maxi-
mum for destimulants,

b) "manual" — pattern should be given in patternManual and pattern co-ordinates contain:
— real numbers,

— "min" — for minimal value of variable (for stimulants),
— "max" — for maximal value of variable (for destimulants).



6. If the weights are not equal in GDM2 it is necessary to give the weights w; in weights:

a) "differentl" — vector of different weights should satisfy conditions: each weight takes
value from interval [0; 1] and sum of weights equals one —e.g.
c(0.4,0.1,0.2,0.15,0.05,0.1),

b) "different2" — vector of different weights should satisfy conditions: each weight takes
value from interval [0; m] and sum of weights equals m (m — the number of variables) — (e.g.
c(0.4,1.3,1.4,0.2,1.5,1.2).

7. For each object the GDM2 distance from the pattern object (ideal or anti-ideal point) is deter-
mined.

8. We sort the objects based on ascending order of GDM2 distances from pattern object (upper
pattern) or descending order (lower pattern).

9. Graphical presentation of results.
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