
This article was downloaded by:[Bochkarev, N.]
On: 20 December 2007
Access Details: [subscription number 788631019]
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Astronomical & Astrophysical
Transactions
The Journal of the Eurasian Astronomical
Society
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713453505

The application of additional parameters in cluster
analysis
A. M. Ejgenson a; O. S. Yatsyk a
a Astronomical Observatory, L'vov State University, L'vov, Ukraine

Online Publication Date: 01 April 1995
To cite this Article: Ejgenson, A. M. and Yatsyk, O. S. (1995) 'The application of
additional parameters in cluster analysis', Astronomical & Astrophysical

Transactions, 7:2, 123 - 124
To link to this article: DOI: 10.1080/10556799508205401
URL: http://dx.doi.org/10.1080/10556799508205401

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,
re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be
complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be
independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or
arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713453505
http://dx.doi.org/10.1080/10556799508205401
http://www.informaworld.com/terms-and-conditions-of-access.pdf


D
ow

nl
oa

de
d 

B
y:

 [B
oc

hk
ar

ev
, N

.] 
A

t: 
08

:3
5 

20
 D

ec
em

be
r 2

00
7 

Aetromomic.1 rnd Amtroply'licrl T.rnsrctionl. 1995, 

Reprint. rvd lrbh  directly from the pobliiher. 
Photocopyin# permitted by licanme only 

VOI. 7 ,  pp. i s s - ia4  
@l905 OPA (Overleu Pmblishers Aamocirtion) 

Amaterdrm B.V.  Poblirhad ruder licenme by 
Oordon and Bicrch Science Poblishen SA 

Printed in M.lry.ia 

THE APPLICATION OF ADDITIONAL 
PARAMETERS IN CLUSTER ANALYSIS+ 

A. M. EJGENSON and 0. S. YATSYK 

Astronomical Observatory, L 'vov State University, L 'vov, Ukraine 
A method is proposed to differentiate between "physical" clusters and random condensations. The 
method is based on the introdhction of additional parameters that show the similarity of objects 
in a physical cluster. The method is tested on star clusters, Cepheids and star complexes for which 
such additional parameters as radial velocities, period and some characteristics of age are used. 

KEY WORDS Stellar statistics: methods, clustering 

The cluster analysis is widely used in astronomy being an efficient method to study 
inhomogeneities in the distribution of matter. The aim of the analysis can be 
formulated in the following way. 

Let there be a set of N objects each of them being described by k parameters 
2 ,  y, z ,  ..., i.e. by a k-dimensional vector or a point in a k-dimensional space. This 
set should be divided into subsets (clusters or taxons) so that every object enters 
one and only one cluster and objects in the cluster are similar in some sense while 
objects in different clusters are non-similar (Duran and Odell, 1974). 

As a measure of the similarity, the Euclidean distance between the objects is 
often used. Then the objects that are close in this space are considered to be similar. 

Finding such clusters is a final step for a mathematician but not for an as- 
tronomer. Actually, clusters will be found in any distribution of points including 
random ones. How can we differentiate between "physical" and random condensa- 
tions? 

Usually a statistical simulation is used and the characteristics of the clusters 
found are compared with the model ones. But this approach meets some obvious 
difficulties. Instead, we have proposed another method (Ejgenson and Yatsyk, 1987, 
1988a, b, 1989). 

Besides the parameters entering the metric we propose to use some other pa- 
rameters that also characterize the similarity of the objects. The idea is that, if the 
objects in the cluster are connected by some physical unity, they may or must also 
have some other common features, e.g. common motion, or close values of age, etc. 

Comparing the dispersions of these parameters in the cluster with the total 
dispersions of the sample one can find the clusters for which the differences in 
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these dispersions are significant. These clusters are considered to be “physical” or 
non-random condensations. 

This method was tested on star clusters, Cepheids, and star complexes. Radial 
velocities, periods, ages and some other parameters were used as the additional 
parameters. I t  is obvious that the use of all possible independent parameters will 
give more confidence about the reality of the condensations. 
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DISCUSSION 

Ossipkov: We regret Drs. A. Ejgenson and 0. Yatsyk cannot attend the conference. 
I wish to say some words about another result of them. Some of you may know that 
for several years ago Professor Barkhatova, Professor Kutuzov and myself studied 
the kinematics of open clusters and Professor Barkhatova suggested the existence 
of groups or complexes of open clusters. No statistical criterion was suggested 
by her and complexes were revealed mainly intuitively. Recently, Ejgenson and 
Yatsyk used the method of cluster analysis and found the following. When only 
positions and radial velocities are taken into account, their complexes practically 
coincide with Barkhatova’s ones. This result does not depend on the distance scale. 
Then positions and secalled quasi-residual velocities are taken into account then 
their complexes are found to be practically coinciding with Barkhatova’s ones and 
partially with groups of clusters of Pavlovskaya and Filippova. 


