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Graphical Representation of Ranks
and Its Application

Yasumasa Baba
(The Institute of Statistical Mathematics)
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In this paper we show a graphical method for representing a set of rank data and
illustrate this method through a couple of examples.
Let us assume % sets of rankings of m-objects (items) are given by x-observers as
follows :
Ru, RIZ, "t le
R%l, Rgz, oty R.Zm

Rut, Ruz, =, Rum
where R,; denotes the rank given by ¢-th observer to j-th object. Then R, Raz, =, Ram
is a permutation of the first » positive integers.
Let the frequency of the rank / given by #n observers to j-th object be f;;, and put
bi=fiuln (7=1,2,, m; 1=1,2, -, m)
then p,, denote the relative frequency of the /-th rank to j-th object. We define the angle
corresponding to rank / by

T (I=1,2, -, m)

and put
x;=(pscos b, pjsinb).
Then the direction and length of the vector x; correspond to the rank / and the relative
frequency p;;, respectively.
Let us consider the linked vector of x;i, -*-, x,;» to represent rank given to j-th object
as follows:

m
x;= 21 Xjt.
=1
This representation corresponds to the constellation graph for the ranked data. We may
call this type of graph as “linked rank graph”. It should be noted that the direction of the
resultant vector is the mean direction of 8,’s and that 1—| x, | is the circular variance of
8.’s. Here | x; | denotes the length of the vector x,. Therefore, the average and deviation

of ranks given to each object may be represented visually by drawing the vector x,’s. We
call this type of graph as “rank graph”.



