ordinalToMetric(clusterSim)

Reinforcing measurement scale for ordinal data (ordinal to metric scale)

The GDM2 distance measure can be applied to reinforcing measurement scale for ordinal data.

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) —
see data patternGDMZ

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

27| 2 3 1 1 2 3

Residential housing properties were described by the following ordinal variables:

x1

X2
X3

x4

x5

Location of environmental land, which is linked to a dwelling (1 — poor, 2 — inadequate, 3 —
satisfactory, 4 — good, 5 — very good).

Standard utility of a dwelling (1 — bad, 2 — low, 3 — average, 4 — high).

Living conditions occurring on the land, which is linked to a dwelling (1 — bad, 2 — average, 3
— good).

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

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).

2. Due to the fact that the method of reinforcing scale of ordinal data using GDM2 distance (see
functiondist.GDMIin clusterSim package) will concern each variable separately, so the formula
for the GDM2 distance (see distGDM_details.pdf) will be as follows:

Ajwjbwij+X =1 Airjbwij
diy = — Lk forj=1,..,m, (1)
2[2?=1 aizlj'z?=1 b&zlj]z
where: d;,, € [0; 1] — GDM2 distance between i-th object and the pattern object w,

i,k,l =1,..,n—the number of object,

j =1,...,m—the number of variable,

xij (xij, x15) —i-th (k-th, I-th) observation on j-th variable,

1 if xij >xpj(ij >xrj)

al-pj(bwrj) = 0 if Xij =ij(ij =xr]) fOI’p=W,l;1’= il.
—1 lf xij <xpj(ij <xrj)
To transform the ordinal variable into the metric variable we use formula:

Siw = 1-— diw forj =1,..,m. (2)
As a result of equation (2) will be transformation of ordinal variables into metric variables:
X1j [Slj]
: ] Counting GDM2 distances : |
Ordinal variable lxij‘ = between each i-th (i = 1, ...,n) | Sij | = metric variable
: object and the pattern object w
an Snj

3a. 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
contained in the variables, is used.

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.

In this situation, in the formula (1) x,,; (j = 1, ..., m) will indicate the most preferred category of
all of the variable categories (maximal category for stimulants, minimal category for destimulants,
nominal category for nominants).

The use of formula (2) will reinforce scale of ordinal variables to metric variables. Additionally
all variables, which have nominant and destimulant character of type, are transformed into stimulant
variables via formula (2).

Types of performance variables in Table 1:

x1, x2, x3 — stimulants,

x4, x5 — destimulants,

X6 — nominant (the nominal category: 3).

The coordinates of pattern object consist of the best variables’ values: patternCoordi-
nates=c(5,4,3,1,1,3).

# Example 1

library(clusterSim)

data (data patternGDM2)

resl<-ordinalToMetric (data patternGDM2, scaleType="o",
patternCoordinates=c(5,4,3,1,1,3))

print (resl)



3b. For some of multivariate statistical methods (cluster analysis, multidimensional scaling, factor
analysis) in the formula (1) x,,; (j = 1, ..., m) will indicate maximal category for each ordinal varia-
ble. The use of formula (2) will reinforce scale of ordinal variables to metric variables.

The coordinates of pattern object consist of the maximum variables’ values: patternCoordi-
nates=c(5,4,3,4,2,4).

# Example 2

library(clusterSim)

data (data patternGDM2)

res2<-ordinalToMetric (data patternGDM2, scaleType="0o",
patternCoordinates=c(5,4,3,4,2,4))

print (res2)
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