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Abstract
We deal with some properties of Kendall’s statistic Orders. In particular, given two statistic variables we will prove when the order is preserving, 

not changing anything in the reference aleatory system. It is a rare situation so that we can consider the opposite situation in which some conditions 
are changing and the orders might change and not to be always preserved. Then, changing the definition of orders in the statistic initial variables, the 
implication could be still true but considering the changing of definition of statistic orders. Instead, even if in this conditions, we analysis whenever 
statistic orders is preserving as well. When initial conditions are more ridge in respect to final results, we will prove why they change the system and 
the orders are not preserving.
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Introduction

A system, if it is not subjected to alteration of properties and 
initial configurations tends to preserve its characteristics and also 
on data, we have not significantly changing into initial configura-
tions, then if we consider an initial order in the Kendall sense, it is 
preserving after a certain period of time. Even if we consider Ken-
dall’s orders as association rules among stochastic variables, they 
seems not to change and preserve the original configurations. In 
this paper, we want to describe when the Kendall’s order is prevent-
ed and when it is not prevented. Kendall’s order is used to study 
the distribution-free Mann–Kendall test that it is widely used for 
the assessment of significance of trends in many hydrologic and 
climatic time series, see [1] for further details. Then, the relation-
ship between Spearman’s nρ  and Kendall’s 𝜏𝑛 for the two extreme  

 

order statistics 𝑋 (1) and 𝑋 (𝑛) of 𝑛 independent and identically dis-
tributed continuous random variables is expresses in [2]. They are 
also compared as linear orders in [3]. Kendall’s plots are studying 
in [4], which they adapt the concept of probability plot to the detec-
tion of dependence of random variables. Finally, the Kendall’s rank 
correlation coefficient is used for a stochastic ordering based on a 
decomposition of Kendall’s Tau, in [5].

Main Results and Some Examples

In this section, we analyse all possible configurations in pre-
venting Kendall’s orders and some applying examples.

Theorem 1. If we consider two arrays 
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( ) ( )1 11 1 2 21 2,..., ,...,n nX x x X x x= ≤ =  and ( ) ( )1 11 1 2 21 2,..., ,...,n nY y y Y y y= ≤ =  then 

( ) ( )1 2 11 21 1 2 1 2 11 21 1 2,..., ,...,n n n nX X x x x x YY y y y y= ≤ = , so that if we do not change the order in the final state, the system 
will preserve its conditions and the Kendall’s order is preserving.

Theorem 2. If we consider two arrays  ( ) ( )1 11 1 2 21 2,..., ,...,n nX x x X x x= ≤ =  and

( ) ( )1 11 1 2 21 2,..., ,...,n nY y y Y y y= ≤ =  then, ( ) ( )1 1 11 11 1 1 2 2 21 21 2 2,..., ,...,n n n nX Y x y x y X Y x y x y= ≤
So that if we do not change the order in the final state, the system will preserve its conditions and the Kendall’s order is preserving, 

also considering the associated rules.

Theorem 3. If we consider two arrays  ( ) ( )1 11 1 2 21 2,..., ,...,n nX x x X x x= ≤ =  and  ( ) ( )1 11 1 2 21 2,..., ,...,n nY y y Y y y= ≤ =  
then, ( ) ( )1 2 11 21 1 2 1 2 11 1 21 2,..., ,...,n n n nX X x x x x YY y y y y= ≥

, so that if the significant change in the ordered initial data perturbate the final state, the system will not preserve its conditions and 
the Kendall’s order is not preserving.

Theorem 4. If we consider two arrays ( ) ( )1 11 1 2 21 2,..., ,...,n nX x x X x x= ≤ =  and ( ) ( )1 11 1 2 21 2,..., ,...,n nY y y Y y y= ≤ =  
then, ( ) ( )1 2 11 21 1 2 1 2 11 1 21 2,..., ,...,n n n nX X x x x x YY y y y y= ≥  

so that if we change the order in the final state, the system will 
not preserve its conditions and the Kendall’s order is not preserv-
ing.

These results come from perturbations onto initial data and if 
they are consistent with fluctuations of initial conditions in the ini-
tial system, they have to change a lot and to change consistently all 
the final conditions. Instead, if the system does not change aleatory, 
it will preserve all defined statistic orders. In the first configuration, 
if external conditions do not alter the internal ones, also the final 
states will preserve statistic orders as defined initially.

The second configuration required a revisitation of initial defi-
nitions of statistic orders because small changes onto initial config-
urations perturbate the system and the final state which it requires 
a new definition that it is a small change onto the definition of the 
final set of ordered final system.

The third and fourth configurations are concerning a lot of 
change onto the physical system. Then, in the third configuration 
a big perturbation of initial data could alter the final configuration 
and in the fourth configuration as well, it is perturbating a lot and 
final status requires a change of final ordered system, as the final 
system is changing a lot.

Now, we focus on providing some examples of such configura-
tions in game theory or general physical stochastic situations. In-
deed, the first configuration corresponds to regular games in which 
players are not changing strategy of the game and no ones are los-
ing its turn. The second configuration is the case in which some 
players had lost the play and it could expect one cycle of plays, then 
the order is newly established. When player’s order is changing in 
the third and fourth configurations is because the game impose to 
invert the game order. Other reason is to calculate how many times 
this is happening during the games, but we leave this for future 
works.

In other physical stochastic situations, we can consider typical 
reaction networks, in which if external conditions do not change 
and no external forces can perturbate the system, we can reconduct 
to the first and second configuration of the initial system.

The third and fourth conditions of disordered systems are the 
results of interventions of external forces and the system is then 
altered a lot. In these situations strong reaction networks are study-
ing among atoms because of external agents contribute to pertur-
bate the initial physical system.

This study is adopting very well also in the study of transaction 
and processes of elaboration of data, because of all instantiations 
are subjected aleatory to the functionalities of systems of elabora-
tions of data and can cause big interrupts during these processes of 
elaborations of data. These interruption could be classify based on 
the fourth configurations we described above.

Conclusion

We reported some few examples on how the Kendall’s statis-
tic order can be employed to study the game theory and physical 
movements that can perturbate and alter initial conditions, also 
onto given data set. Indeed, it is a reconditioned result that small 
perturbation onto initial data can not cause alterations onto final 
data whilst a big perturbation of initial states can cause a very big 
lost of information onto final data. These analysis are valid also for 
big processes of elaborations of various data set. We applied gener-
al facts of theory of data to Kendall’s statistic orders.
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