
saqarTvelos mecnierebaTa erovnuli akademiis moambe, t. 20(194), #1, 2026 
BULLETIN OF THE NATIONAL ACADEMY OF SCIENCES OF GEORGIA, vol. 20(194), no. 1, 2026 

© 2026  Bull. Natl. Acad. Sci. Georg. 

Mathematics 

The Linear Regression Model’s Coefficients Consistent 
Estimators of Parameters and Consistent Hypothesis 
Testing Criteria for Gaussian Statistical Structure 

Zurab Zerakidze*, Mzevinar Patsatsia**, Giorgi Lominashvili§ 

* Faculty of Mathematics, Gori State Teaching University, Georgia 
 ** Department of Mathematics, Faculty of Natural Sciences, Mathematics, Technologies and Pharmacy, Sokhumi 
State University, Tbilisi, Georgia  
§ Faculty of Exact and Natural Sciences, Akaki Tsereteli State University, Kutaisi, Georgia 

(Presented by Academy Member Elizbar Nadaraya) 

Abstract. Statistical method should be used to determine probabilistic characteristics. Among the problems 
of statistics there is a class of problems, in which the number of observation is unique. Despite the 
uniqueness of observations in many cases it is possible to reliably determine the values of unknown 
distribution parameters or to reliably choose one of infinite numbers of competing hypotheses about the 
exact form of the distribution. In the case when parameter is reliably determined by one observation, it is 
said that for it there exists a consistent estimate of parameter. In the paper, we define Gaussian statistical 
structure necessary and sufficient conditions for the existence of consistent estimators of parameters and 
consistent hypothesis testing criteria for Gaussian statistical structure. © 2026 Bull. Natl. Acad. Sci. Georg. 

Keywords: consistent estimator, consistent criteria, strongly separable, orthogonar, weakly separable, 
statistical structure

Introduction 

Most econometric models are described by regression equations. In general, this type of model has a form
1 2( , ,...., )ny f x x x u= + , where y is dependent variable, 1 2, ,...., nx x x  are independent variables, and u  is 

a random variable. When the number of independent variables is 2n ≥ , then the equation given here is 
called a multiple regression model. However, if the econometric model contains only one independent 
variable, i.e. if ( )y f x u= +  then we have a pairwise model. 

We consider statistical relationship. In particular, we consider the linear regression model
0 1 ,y x uβ β= + +  y  is represented by a non-random component 0 1xβ β+  and a random component .u  In 

addition, u  is a normally distributed with a zero expectation and an unknown variance 2.uσ  In this paper, 
Gaussian statistical structures to estimate the unknown parameters, 2

0 1, , uβ β σ  are considered. For strongly 
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separable Gaussian statistical structures, consistent estimates and consistent hypothesis testing criteria for 
2
uσ  are constructed. Then consistent estimates and consistent hypothesis testing criteria for the parameters 

0β  and 1β  are constructed. 
Let ( , )E S  be a measurable space with a given family of probability measures { , }.i i Iµ ∈  Some 

definition from (Ibramkhalilov and Skorokhod, 1980; Jech, 2003; Zerakidze, 2005; Zerakidze, 2008; 
Zerakidze and Patsatsia, 2018).  

Definition 1. An object { , , , }iE S i Iµ ∈  is called a statistical structure. 

Definition 2. An statistical structure { , , , }iE S i Iµ ∈  is called orthogonal (singular), if { , }i i Iµ ∈  consists 
of pairwise singular measures (i.e. ,i j i jµ µ⊥ ∀ ≠ ). 

Definition 3. A statistical structure{ , , , }iE S i Iµ ∈  is called a weakly separable, if there exists a family of 
S - measurable set { , }iX i I∈  such that the relations are fulfilled: 

'

'

'

1, ;
( )

0, .i i

if i i
X

if i i
µ

 == 
≠

'( , ).i i I∈  

Definition 4. A statistical structure 1{ , , , }iE S i Iµ ∈  is called strongly separable if there exist the family S
- measurable sets { , }iX i I∈ , such that:  

1) '( ) 1, ;i i
X i Iµ = ∀ ∈  

2) ,i jX X i j= ∅ ∀ ≠ .  

Let I  be the set of parameters and let ( )B I  be σ -algebra of subsets of I , which contains all finite 

subsets of I . 

Definition 5. We will say that the statistical structure 1{ , , , }iE S i Iµ ∈  admits a consistent estimate of 

parameters i I∈  , if there exists at least one measurable mapping  

1: ( , ) ( , ( ))f E S I B I→ , 

such that 
({ : ( ) }) 1,i x f x iµ = =  i I∀ ∈ . 

 
Let H  be a set of hypotheses and ( )B H  be σ -algebra of subsets of H  which contains all finite subsets 

of H .  

Definition 6. We will say that the statistical structure{ , , , }hE S h Hµ ∈ admits a consistent criterion (same 

“Generalization Neiman-Pearson”, z - criterion) for hypotheses testing, if there exists at least one 
measurable mapping  

: ( , ) ( , )),E S H BHδ →  

such that 

({ : ( ) }) 1,h x x hµ δ = =  .h H∀ ∈  

Definition 7. The probability ( ) ({ : ( ) })h h x x hα δ µ δ= ≠  is called the probability of error of h-th kind for 

the given criterion .δ   
The density of Gaussian (normal) low is determined by the equality 
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Let µ  be the probability measures given { , ( )}R B R  by the formula ( ) ( ) ( ).
A

A f x dxµ µ= ∫  

Definition 8. An object { , , , }iE S i Iµ ∈  is called Gaussian statistical structure.  

 
The linear Regression Model for a countable statistical structure. 

Consider the linear regression model  

0 1 ,y x uβ β= + +  with 2(0, ),uu N σ
                                                  (1) 

where 2
0 1, ,uσ β β  are unknown parameters. 

 Let 2
2{ , }

u
u Q

σ
µ σ +∈ (where Q+ - the set of nonnegative rational numbers) be Gaussian probability 

measures defined on the measurable space { }2
2( , ), ( , ), , .

u
uB Q

σ
µ σ +−∞ +∞ −∞ +∞ ∈  

 
Theorem 1. In order for Gaussian statistical structure { }2

2( , ), ( , ), ,
u

uB Q
σ

µ σ +−∞ +∞ −∞ +∞ ∈  to admit a 

consistent estimator of parameters 2
u Qσ +∈  in the theory (ZFC) it is necessary and sufficient that this 

statistical structure be strongly separable (Definition 4). 

Proof. Necessity. The existence of a consistent estimators of parameters, means that there exist at least one 
measurable mapping :{( , ), ( , )} {[0 ), [0, )}f B B−∞ +∞ −∞ +∞ → +∞ +∞ , such that 

2
2 2({ : ( ) }) 1,

u
u ux f x Q

σ
µ σ σ += = ∀ ∈ . 

Denoting 2
2{ : ( ) }

u
uZ x f x

σ
σ= =  for 2

u Qσ +∀ ∈ , we get  

2 2 2
2( ) ({ : ( ) }) 1,

u u u
uZ x f x

σ σ σ
µ µ σ= = =  2

u Qσ +∀ ∈  

2 2 1 2 1 21 2

2 2 2 2{ : ( ) } { : ( ) } ,
u u

u u u uZ Z x f x x f x
σ σ

σ σ σ σ∩ = = ∩ = = ∅ ∀ ≠ . 

Hence, the statistical structure  

{ }2
2( , ), ( , ), ,

u
uB Q

σ
µ σ +−∞ +∞ −∞ +∞ ∈  is strongly separable. 

Sufficiency. Since the statistical structure  

{ }2
2( , ), ( , ), ,

u
uB Q

σ
µ σ +−∞ +∞ −∞ +∞ ∈  is strongly separable, there exists a family 2

2{ , }
u

uZ Q
σ

σ +∈  of 

elements of the σ - algebra ( , )B −∞ +∞ , such that 
1) 2 2

2( ) 1,  ;
u u

uZ Q
σ σ

µ σ += ∀ ∈  

2) 2 2 1 2 1 21 2

2 2 2 2, , .
u u

u u u uZ Z Q Q
σ σ

σ σ σ σ +∩ = ∀ ≠ ∈  

Define the mapping :{( , ), ( , )} [ , ( )]f B Q B Q+ +−∞ +∞ −∞ +∞ →  as follows 2 2 2( ) ,  .
u u u

f Z Z x Z
σ σ σ

= ∈  The 

mapping :{( , ), ( , )} [ , ( )]f B Q B Q+ +−∞ +∞ −∞ +∞ →  is a measurable mapping and 2
2({ : ( ) }) 1,

u
ux f x

σ
µ σ= =

2 .u Qσ +∀ ∈  

The following theorem is proven similarly to theorem 1. 
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Theorem 2. In order for Gaussian statistical structure { }2
2( , ), ( , ), ,

u
uB Q

σ
µ σ +−∞ +∞ −∞ +∞ ∈  to admit a 

consistent hypothesis testing criteria in the theory (ZFC) it is necessary and sufficient that this statistical 
structure be strongly separable (Definition 4). 

Thus for strongly separable Gaussian statistical structures statistical structure estimators and consistent 
hypothesis testing criteria for 2

uσ  are constructed. 
 Because y x uα β= + + , with 2(0, )uu N σ

 and for 2
uσ  we have constructed consistent assessment 

and consistent criterion, we are left with α and β  parameters, 2( , )uY N xα β σ+ . We consider countable 

Gaussian statistical structures { },( , ), ( , ), , , .B α βµ α β−∞ +∞ −∞ +∞ ∈Θ ∈Θ  The following theorems is 

proven similarly theorem 1 and theorem 2. 
 

Theorem 3. In order for Gaussian statistical structure { },( , ), ( , ), , ,B α βµ α β−∞ +∞ −∞ +∞ ∈Θ ∈Θ  to admit 

a consistent estimator of parameters ,α β∈Θ ∈Θ  in the theory (ZFC), it is necessary and sufficient that 

this statistical structure be strongly separable (Definition 4). 
 

Theorem 4. In order for Gaussian statistical structure { },( , ), ( , ), , ,B α βµ α β−∞ +∞ −∞ +∞ ∈Θ ∈Θ  to admit 

a consistent hypothesis testing criteria in the theory (ZFC), it is necessary and sufficient that this statistical 
structure be strongly separable (Definition 4). 

 
The Linear Regression Model for a continuum statistical structure.  
Let { , }i i Iµ ∈  Card I C=  be probability measures defined on the measurable space ( , ).E S  For each i I∈  
denote by iµ  the completion of the measure iµ , and denote by ( )idom µ  the σ - algebra of all iµ - 

measurable subsets of .E  Let 1 ( )i
i I

S dom µ
∈

=  . 

Definition 9. The statistical structure 1{ , , , }iE S i Iµ ∈  is called strongly separable statistical structure if 
there exist the family 1S -measurable sets { , }iZ i I∈  such that the following relations are fulfilled: 

1) ( ) 1i iZµ = , i I∀ ∈ ; 
2) 

1 2i iZ Z = ∅ , 1 2i i∀ ≠ , 1 2,i i I∈ ; 

3) i
i I

Z E
∈

= . 

Definition 10. We will say that the orthogonal statistical structure 1{ , , , }iE S i Iµ ∈  admits a consistent 

estimator of parameters i I∈  if there exists at least one measurable mapping  
1: ( , ) ( , ( ))f E S I B I→ , 

such that 
({ : ( ) }) 1,i x f x iµ = =  .i I∀ ∈  

Definition 11. We will say that the orthogonal statistical structure 1{ , , , }hE S h Hµ ∈ , Card H C=  admits 

a consistent criterion for hypothesis testing if there exists at least one measurable mapping  

1: ( , ) ( , ( ))E S I B Hδ → , 

such that 

({ : ( ) }) 1,h x x hµ δ = =  (0, )hσ∀ ∈ +∞ . 
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Theorem 5. In order for Borel orthogonal Gaussian statistical structure { 1{ , , , [0, )}
u uE S σµ σ ∈ +∞ } to 

admit “z-criterion” for hypothesis testing criteria in the theory (ZFC)§(MA), it is necessary and sufficient 
that this statistical structure be strongly separable (Definition 9). 

Proof. Necessity. The existence of “z-criterion” for hypothesis testing 1: ( , ) ( , ( ))E S H B Hδ →  implies that 

({ : ( ) }) 1,
H hx xσµ δ σ= =  [0, )h∀ ∈ +∞ . 

Setting { : ( ) }
H HX x xσ σ σ= =  for [0, )uσ ∈ +∞  we get: 

( ) 1,
Hh Xσµ = for [0, )hσ∀ ∈ +∞ ; 

, ,,,H H
X Xσ σ = ∅

 for all different ,,H
σ  and ,,H

σ from [0, )+∞ ; 

[0, )

.
H

H

X Eσ
σ ∈ ∞

=  

Hence the statistical structure  
{ 1{ , , , [0, )}

u uE S σµ σ ∈ +∞ } is strongly separable.  

Sufficiency. Since Gaussian statistical structure 1{ , , , [0, )}
u uE S σµ σ ∈ +∞  is strongly separable, there 

exist family { , [0, )}
H uZσ σ ∈ +∞  of f elements of σ - algebra 1 )(

H
S dom σµ= , such that: 

1) ( ) 1,
H H

Zσ σµ = for [0, );Hσ∀ ∈ +∞  
2) 

, ,,,H H
Z Zσ σ = ∅

 for all different and from; 

3) 
[0, )

.
H

H

Z Eσ
σ ∈ ∞

=  For x E∈ . We put ( ) uxδ σ=  where uσ  is the unique hypothesis from the set  

[0, )+∞  for which ,
H

x Z
σ

∈  the existence of such a unique hypothesis from [0, )+∞  can be proved  

using conditions 2), 3). Take now [0, )Y B∈ +∞ , then { : ( ) } .
H

H Y

x x Y Zσ
σ

δ
∈

∈ =


 If ,u Yσ ∈  then 

0

0

{ : ( ) } ( ).
H H

H HY

x x Y Z Zσ σ
σ σ

δ
∈ −

∈ = 



 On the other hand, from the validity of conditions 1), 2), 3) it follows 

that
0 0

[0, )
1 ))( (

H H H
H

Z S dom domσ σ σ
σ

µ µ
∈ ÷∞

∈ = ≤ . On the other hand, the inclusion

0
0

H H
H HY

Z E Zσ σ
σ σ∈ −

⊆ −


 implies that 
0

0

( ) 0,
H H

H HY

Zσ σ
σ σ

µ
∈ −

=


and hence  

0

0

( ).
H H

H HY

Z domσ σ
σ σ

µ
∈ −

∈


 Since 
0

( )
H

dom σµ is a σ - algebra, we include that  

0 0

0

{ : ( ) } ( ) )(
H H H

H HY

x x Y Z Z domσ σ σ
σ σ

δ µ
∈ −

∈ = ∈



. 

If 
0H Yσ ∉ , then 

0
{ : ( ) }

H H
H Y

x x Y Z E Zσ σ
σ

δ
∈

∈ = ⊆ −


and we conclude that  

0
({ : ( ) }) 0

H
x x Yσ δµ ∈ = . The last relation implies that  

0
{ : ( ) } )(

H
x x Y dom σδ µ∈ ∈ , [0, )Y B∀ ∈ +∞ . Hence  

[0, )
1{ : ( ) } )(

H
H

x x Y Sdom σ
σ

δ µ
∈ ÷∞

∈ ∈ = . 

 Therefore, the mapping 1: ( , ) ([0, ), [0, ))E S Bδ → +∞ +∞  is a measurable mapping. Since [0, )B +∞  
contains all finite subsets of [0, ),+∞  we ascertain that ({ : ( ) }) ( ) 1

H H HHx x Zσ σ σδ σµ µ= = = , 

[0, )Hσ∀ ∈ +∞ . i.e. this statistical structure “z-criterion” for hypothesis testing. The following theorems is 

proven similarly to theorem 5. 
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Theorem 6. In order for Borel orthogonal Gaussian statistical structure { 1{ , , , [0, )}
u uE S σµ σ ∈ +∞ } to 

admit a consistent estimator of parameters [0, ),Hσ ∈ +∞  in the theory (ZFC)§(MA), it is necessary and 

sufficient that this statistical structure be strongly separable (Definition 9). 
 

Theorem 7. In order for Borel orthogonal Gaussian statistical structure { 1 .{ , , , , }E S R Rα βµ α β∈ ∈ } to 
admit a consistent estimator of parameters ,R Rα β∈ ∈  in the theory (ZFC)§(MA), it is necessary and 

sufficient that this statistical structure be strongly separable (Definition 9). 
 

Theorem 8. In order for Borel orthogonal Gaussian statistical structure { 1 .{ , , , , }E S R Rα βµ α β∈ ∈ } to 

admit a consistent hypothesis testing in the theory (ZFC)§(MA), it is necessary and sufficient that this 
statistical structure be strongly separable (Definition 9). 
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[bookmark: _Hlk201829390][bookmark: _Hlk201829183][bookmark: _Hlk201829048]Most econometric models are described by regression equations. In general, this type of model has a form, where is dependent variable,  are independent variables, and  is a random variable. When the number of independent variables is , then the equation given here is called a multiple regression model. However, if the econometric model contains only one independent variable, i.e. if  then we have a pairwise model.





















[bookmark: _Hlk202783941]We consider statistical relationship. In particular, we consider the linear regression model  is represented by a non-random component  and a random component  In addition,  is a normally distributed with a zero expectation and an unknown variance  In this paper, Gaussian statistical structures to estimate the unknown parameters,  are considered. For strongly separable Gaussian statistical structures, consistent estimates and consistent hypothesis testing criteria for  are constructed. Then consistent estimates and consistent hypothesis testing criteria for the parameters  and  are constructed.





Let  be a measurable space with a given family of probability measures  Some definition from (Ibramkhalilov and Skorokhod, 1980; Jech, 2003; Zerakidze, 2005; Zerakidze, 2008; Zerakidze and Patsatsia, 2018). 



[bookmark: _Hlk201831570]Definition 1. An object  is called a statistical structure.







[bookmark: _Hlk201832015]Definition 2. An statistical structure  is called orthogonal (singular), if  consists of pairwise singular measures (i.e. ).







Definition 3. A statistical structure is called a weakly separable, if there exists a family of - measurable set  such that the relations are fulfilled:













Definition 4. A statistical structure  is called strongly separable if there exist the family - measurable sets , such that: 



1) 



2) . 











Let  be the set of parameters and let  be -algebra of subsets of , which contains all finite subsets of .





[bookmark: _Hlk202780567]Definition 5. We will say that the statistical structure admits a consistent estimate of parameters , if there exists at least one measurable mapping 



,

such that





 .













Let  be a set of hypotheses and  be -algebra of subsets of  which contains all finite subsets of . 





Definition 6. We will say that the statistical structureadmits a consistent criterion (same “Generalization Neiman-Pearson”, - criterion) for hypotheses testing, if there exists at least one measurable mapping 





such that





[bookmark: _Hlk202781861] 





Definition 7. The probability  is called the probability of error of h-th kind for the given criterion  

The density of Gaussian (normal) low is determined by the equality













Let  be the probability measures given  by the formula 



[bookmark: _Hlk202783921]Definition 8. An object  is called Gaussian statistical structure. 



The linear Regression Model for a countable statistical structure.

Consider the linear regression model 





[bookmark: _Hlk208438704] with                                                   (1)



where  are unknown parameters.







 Let(where - the set of nonnegative rational numbers) be Gaussian probability measures defined on the measurable space 







[bookmark: _Hlk202862158]Theorem 1. In order for Gaussian statistical structure  to admit a consistent estimator of parameters  in the theory (ZFC) it is necessary and sufficient that this statistical structure be strongly separable (Definition 4).



Proof. Necessity. The existence of a consistent estimators of parameters, means that there exist at least one measurable mapping , such that



.





Denoting  for , we get 





 



.

Hence, the statistical structure 



 is strongly separable.

Sufficiency. Since the statistical structure 









 is strongly separable, there exists a family  of elements of the - algebra , such that



[bookmark: _Hlk202863469]1) 



2)











Define the mapping  as follows The mapping  is a measurable mapping and 

The following theorem is proven similarly to theorem 1.





Theorem 2. In order for Gaussian statistical structure  to admit a consistent hypothesis testing criteria in the theory (ZFC) it is necessary and sufficient that this statistical structure be strongly separable (Definition 4).



Thus for strongly separable Gaussian statistical structures statistical structure estimators and consistent hypothesis testing criteria for  are constructed.















 Because , with  and for  we have constructed consistent assessment and consistent criterion, we are left with and  parameters, . We consider countable Gaussian statistical structures  The following theorems is proven similarly theorem 1 and theorem 2.







Theorem 3. In order for Gaussian statistical structure  to admit a consistent estimator of parameters  in the theory (ZFC), it is necessary and sufficient that this statistical structure be strongly separable (Definition 4).





Theorem 4. In order for Gaussian statistical structure  to admit a consistent hypothesis testing criteria in the theory (ZFC), it is necessary and sufficient that this statistical structure be strongly separable (Definition 4).



The Linear Regression Model for a continuum statistical structure. 























[bookmark: _Hlk208440971]Let  Card  be probability measures defined on the measurable space  For each denote by  the completion of the measure , and denote by  the - algebra of all - measurable subsets of  Let .







Definition 9. The statistical structure  is called strongly separable statistical structure if there exist the family -measurable sets  such that the following relations are fulfilled:





1) , ;







[bookmark: _Hlk210995908]2) , , ;



3) .





Definition 10. We will say that the orthogonal statistical structure  admits a consistent estimator of parameters  if there exists at least one measurable mapping 



,

such that





 





Definition 11. We will say that the orthogonal statistical structure , Card  admits a consistent criterion for hypothesis testing if there exists at least one measurable mapping 



,

such that





[bookmark: _Hlk210995840] .



[bookmark: _Hlk210996623]Theorem 5. In order for Borel orthogonal Gaussian statistical structure {} to admit “z-criterion” for hypothesis testing criteria in the theory (ZFC)§(MA), it is necessary and sufficient that this statistical structure be strongly separable (Definition 9).







Proof. Necessity. The existence of “z-criterion” for hypothesis testing  implies that  .





Setting  for  we get:





for ;









[bookmark: _Hlk210997697] for all different  and from ;





Hence the statistical structure 



{} is strongly separable. 









Sufficiency. Since Gaussian statistical structure  is strongly separable, there exist family  of f elements of - algebra , such that:





1) for 



2)  for all different and from;































[bookmark: _Hlk211007116]3)  For . We put  where  is the unique hypothesis from the set 
 for which  the existence of such a unique hypothesis from  can be proved 
using conditions 2), 3). Take now , then  If  then  On the other hand, from the validity of conditions 1), 2), 3) it follows that. On the other hand, the inclusion implies that and hence 







 Since is a - algebra, we include that 



.





If , then and we conclude that 



. The last relation implies that 





, . Hence 



.











[bookmark: _Hlk211011072] Therefore, the mapping  is a measurable mapping. Since  contains all finite subsets of  we ascertain that , . i.e. this statistical structure “z-criterion” for hypothesis testing. The following theorems is proven similarly to theorem 5.







Theorem 6. In order for Borel orthogonal Gaussian statistical structure {} to admit a consistent estimator of parameters  in the theory (ZFC)§(MA), it is necessary and sufficient that this statistical structure be strongly separable (Definition 9).







Theorem 7. In order for Borel orthogonal Gaussian statistical structure {} to admit a consistent estimator of parameters  in the theory (ZFC)§(MA), it is necessary and sufficient that this statistical structure be strongly separable (Definition 9).





Theorem 8. In order for Borel orthogonal Gaussian statistical structure {} to admit a consistent hypothesis testing in the theory (ZFC)§(MA), it is necessary and sufficient that this statistical structure be strongly separable (Definition 9).
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ნაშრომში ალბათური მახასიათებლების დასადგენად გამოყენებულია სტატისტიკური მეთო-
დი. სტატისტიკის პრობლემებს შორის არსებობს ამოცანების კლასი, რომელშიც დაკვირვების რაოდენობა უნიკალურია. ამ უნიკალურობის მიუხედავად, ბევრ შემთხვევაში შესაძლებელია უცნობი განაწილების პარამეტრების მნიშვნელობათა საიმედოდ განსაზღვრა ან განაწილების ზუსტი ფორმის შესახებ კონკურენტი ჰიპოთეზების უსასრულო რაოდენობისგან ერთ-ერთის საიმედოდ არჩევა. იმ შემთხვევაში, როდესაც პარამეტრი საიმედოდ განისაზღვრება ერთი დაკვირვებით, ნათქვამია, რომ მისთვის არსებობს პარამეტრის თანმიმდევრული შეფასება. ნაშრომში ჩვენ განვსაზღვრავთ გაუსის სტატისტიკურ სტრუქტურას, პარამეტრების თანმიმ-
დევრული შემფასებლების არსებობის აუცილებელ და საკმარის პირობებს და გაუსის სტატის-
ტიკური სტრუქტურის თანმიმდევრული ჰიპოთეზების ტესტირების კრიტერიუმებს.	

References

Ibramkhalilov, I. and Skorokhod, A. (1980). Sostoiatel’nye otsenki parametrov sluchainykh protsessov [A consistent estimates of parameters of random processes], Naukova Dumka, Kiev.

Jech, T. (2003). Set Theory. Springer-Verlag, Berlin. 

[bookmark: _Hlk212225203]Zerakidze, Z. (2005). Generalization criteria of Neiman-Pirson. Collection of scientific works of Gori State University, 18-22.

Zerakidze, Z. (2008). Generalization criteria of Neiman-Pirson. International scientific conference Information Technologies”, 22-24. Georgian Technical University, Tbilisi. 

Zerakidze, Z. and Patsatsia, M. (2018). Extreme points and consistent criteria for hypothesis testing in a Banach space, Bull. Georg. Natl. Acad. Sci., 12, 4, 33-39.



Received  December, 2025

© 2025  Bull. Georg. Natl. Acad. Sci.

Bull. Natl. Acad. Sci. Georg., vol. 20(194), no. 1, 2026

Bull. Natl. Acad. Sci. Georg., vol. 20(194), no. 1, 2026

image40.wmf

{,,,}


h


EShH


m


Î




oleObject48.bin



image41.wmf

z




oleObject49.bin



image42.wmf

:(,)(,)),


ESHBH


d


®




oleObject50.bin



image43.wmf

({:()})1,


h


xxh


md


==




oleObject51.bin



image44.wmf

.


hH


"Î




oleObject52.bin



image45.wmf

()({:()})


hh


xxh


admd


=¹




oleObject53.bin



image46.wmf

.


d




oleObject54.bin



image47.wmf

2


2


()


2


.


1


()


2


u


x


fxe


m


s


p


-


-


=




oleObject55.bin



image48.wmf

m




oleObject56.bin



image49.wmf

{,()}


RBR




oleObject57.bin



image50.wmf

()()().


A


Afxdx


mm


=


ò




oleObject58.bin



image51.wmf

{,,,}


i


ESiI


m


Î




oleObject59.bin



image52.wmf

01


,


yxu


bb


=++




oleObject60.bin



image53.wmf

2


(0,),


u


uN


s


:




oleObject61.bin



image54.wmf

2


01


,,


u


sbb




oleObject62.bin



image55.wmf

2


2


{,}


u


u


Q


s


ms


+


Î




oleObject63.bin



image56.wmf

Q


+




oleObject64.bin



image57.wmf

{


}


2


2


(,),(,),,.


u


u


BQ


s


ms


+


-¥+¥-¥+¥Î




oleObject65.bin



image58.wmf

{


}


2


2


(,),(,),,


u


u


BQ


s


ms


+


-¥+¥-¥+¥Î




oleObject66.bin



image59.wmf

2


u


Q


s


+


Î




oleObject67.bin



image1.wmf

12


(,,....,)


n


yfxxxu


=+




image60.wmf

:{(,),(,)}{[0),[0,)}


fBB


-¥+¥-¥+¥®+¥+¥




oleObject68.bin



image61.wmf

2


22


({:()})1,


u


uu


xfxQ


s


mss


+


=="Î




oleObject69.bin



image62.wmf

2


2


{:()}


u


u


Zxfx


s


s


==




oleObject70.bin



image63.wmf

2


u


Q


s


+


"Î




oleObject71.bin



image64.wmf

222


2


()({:()})1,


uuu


u


Zxfx


sss


mms


===




oleObject72.bin



oleObject1.bin



image65.wmf

2


u


Q


s


+


"Î




oleObject73.bin



image66.wmf

22


1212


12


2222


{:()}{:()},


uu


uuuu


ZZxfxxfx


ss


ssss


Ç==Ç==Æ"¹




oleObject74.bin



oleObject75.bin



oleObject76.bin



image67.wmf

2


2


{,}


u


u


ZQ


s


s


+


Î




oleObject77.bin



image68.wmf

s




oleObject78.bin



image2.wmf

y




image69.wmf

(,)


B


-¥+¥




oleObject79.bin



image70.wmf

22


2


()1, ;


uu


u


ZQ


ss


ms


+


="Î




oleObject80.bin



image71.wmf

22


1212


12


2222


,,.


uu


uuuu


ZZQQ


ss


ssss


+


Ç="¹Î




oleObject81.bin



image72.wmf

:{(,),(,)}[,()]


fBQBQ


++


-¥+¥-¥+¥®




oleObject82.bin



image73.wmf

222


(), .


uuu


fZZxZ


sss


=Î




oleObject83.bin



oleObject2.bin



image74.wmf

:{(,),(,)}[,()]


fBQBQ


++


-¥+¥-¥+¥®




oleObject84.bin



image75.wmf

2


2


({:()})1,


u


u


xfx


s


ms


==




oleObject85.bin



image76.wmf

2


.


u


Q


s


+


"Î




oleObject86.bin



image77.wmf

{


}


2


2


(,),(,),,


u


u


BQ


s


ms


+


-¥+¥-¥+¥Î




oleObject87.bin



image78.wmf

2


u


s




oleObject88.bin



image3.wmf

12


,,....,


n


xxx




image79.wmf

yxu


ab


=++




oleObject89.bin



image80.wmf

2


(0,)


u


uN


s


:




oleObject90.bin



image81.wmf

2


u


s




oleObject91.bin



image82.wmf

a




oleObject92.bin



image83.wmf

b




oleObject93.bin



oleObject3.bin



image84.wmf

2


(,)


u


YNx


abs


+


:




oleObject94.bin



image85.wmf

{


}


,


(,),(,),,,.


B


ab


mab


-¥+¥-¥+¥ÎQÎQ




oleObject95.bin



image86.wmf

{


}


,


(,),(,),,,


B


ab


mab


-¥+¥-¥+¥ÎQÎQ




oleObject96.bin



image87.wmf

,


ab


ÎQÎQ




oleObject97.bin



image88.wmf

{


}


,


(,),(,),,,


B


ab


mab


-¥+¥-¥+¥ÎQÎQ




oleObject98.bin



image4.wmf

u




image89.wmf

{,}


i


iI


m


Î




oleObject99.bin



image90.wmf

IC


=




oleObject100.bin



image91.wmf

(,).


ES




oleObject101.bin



image92.wmf

iI


Î




oleObject102.bin



image93.wmf

i


m




oleObject103.bin



oleObject4.bin



image94.wmf

i


m




oleObject104.bin



image95.wmf

()


i


dom


m




oleObject105.bin



image96.wmf

s




oleObject106.bin



image97.wmf

i


m




oleObject107.bin



image98.wmf

.


E




oleObject108.bin



image5.wmf

2


n


³




image99.wmf

1


()


i


iI


Sdom


m


Î


=


I




oleObject109.bin



image100.wmf

1


{,,,}


i


ESiI


m


Î




oleObject110.bin



image101.wmf

1


S




oleObject111.bin



image102.wmf

{,}


i


ZiI


Î




oleObject112.bin



image103.wmf

()1


i


i


Z


m


=




oleObject113.bin



oleObject5.bin



image104.wmf

iI


"Î




oleObject114.bin



image105.wmf

12


ii


ZZ


=Æ


I




oleObject115.bin



image106.wmf

12


ii


"¹




oleObject116.bin



image107.wmf

12


,


iiI


Î




oleObject117.bin



image108.wmf

i


iI


ZE


Î


=


U




oleObject118.bin



image6.wmf

()


yfxu


=+




image109.wmf

1


{,,,}


i


ESiI


m


Î




oleObject119.bin



image110.wmf

iI


Î




oleObject120.bin



image111.wmf

1


:(,)(,())


fESIBI


®




oleObject121.bin



image112.wmf

({:()})1,


i


xfxi


m


==




oleObject122.bin



image113.wmf

.


iI


"Î




oleObject123.bin



oleObject6.bin



image114.wmf

1


{,,,}


h


EShH


m


Î




oleObject124.bin



image115.wmf

HC


=




oleObject125.bin



image116.wmf

1


:(,)(,())


ESIBH


d


®




oleObject126.bin



image117.wmf

({:()})1,


h


xxh


md


==




oleObject127.bin



image118.wmf

(0,)


h


s


"Î+¥




oleObject128.bin



image7.wmf

01


,


yxu


bb


=++




image119.wmf

1


{,,,[0,)}


u


u


ES


s


ms


Î+¥




oleObject129.bin



image120.wmf

1


:(,)(,())


ESHBH


d


®




oleObject130.bin



image121.wmf

({:()})1,


H


h


xx


s


mds


==




oleObject131.bin



image122.wmf

[0,)


h


"Î+¥




oleObject132.bin



image123.wmf

{:()}


H


H


Xxx


s


ss


==




oleObject133.bin



oleObject7.bin



image124.wmf

[0,)


u


s


Î+¥




oleObject134.bin



image125.wmf

()1,


H


h


X


s


m


=




oleObject135.bin



image126.wmf

[0,)


h


s


"Î+¥




oleObject136.bin



image127.wmf

,,,,


HH


XX


ss


=Æ


I




oleObject137.bin



image128.wmf

,,


H


s




oleObject138.bin



image8.wmf

y




image129.wmf

,,


H


s




oleObject139.bin



image130.wmf

[0,)


+¥




oleObject140.bin



image131.wmf

[0,)


.


H


H


XE


s


s


Î¥


=


U




oleObject141.bin



image132.wmf

1


{,,,[0,)}


u


u


ES


s


ms


Î+¥




oleObject142.bin



image133.wmf

1


{,,,[0,)}


u


u


ES


s


ms


Î+¥




oleObject143.bin



oleObject8.bin



image134.wmf

{,[0,)}


H


u


Z


s


s


Î+¥




oleObject144.bin



image135.wmf

s




oleObject145.bin



image136.wmf

1


)


(


H


S


dom


s


m


=


I




oleObject146.bin



image137.wmf

()1,


H


H


Z


s


s


m


=




oleObject147.bin



image138.wmf

[0,);


H


s


"Î+¥




oleObject148.bin



image9.wmf

01


x


bb


+




image139.wmf

,,,,


HH


ZZ


ss


=Æ


I




oleObject149.bin



image140.wmf

[0,)


.


H


H


ZE


s


s


Î¥


=


U




oleObject150.bin



image141.wmf

xE


Î




oleObject151.bin



image142.wmf

()


u


x


ds


=




oleObject152.bin



image143.wmf

u


s




oleObject153.bin



oleObject9.bin



image144.wmf

[0,)


+¥




oleObject154.bin



image145.wmf

,


H


xZ


s


Î




oleObject155.bin



image146.wmf

[0,)


+¥




oleObject156.bin



image147.wmf

[0,)


YB


Î+¥




oleObject157.bin



image148.wmf

{:()}.


H


H


Y


xxYZ


s


s


d


Î


Î=


U




oleObject158.bin



image10.wmf

.


u




image149.wmf

,


u


Y


s


Î




oleObject159.bin



image150.wmf

0


0


{:()}().


HH


HH


Y


xxYZZ


ss


ss


d


Î-


Î=


U


U




oleObject160.bin



image151.wmf



oleObject161.bin



image152.wmf

00


[0,)


1


)


)


((


HHH


H


Z


S


domdom


sss


s


mm


Î¸¥


Î=


£


I




oleObject162.bin



image153.wmf

0


0


H


H


HH


Y


ZEZ


s


s


ss


Î-


Í-


U




oleObject163.bin



oleObject10.bin



image154.wmf

0


0


()0,


H


H


HH


Y


Z


s


s


ss


m


Î-


=


U




oleObject164.bin



image155.wmf

0


0


().


HH


HH


Y


Zdom


ss


ss


m


Î-


Î


U




oleObject165.bin



image156.wmf

0


()


H


dom


s


m




oleObject166.bin



oleObject167.bin



image157.wmf

00


0


{:()}())


(


HHH


HH


Y


xxYZZ


dom


sss


ss


d


m


Î-


Î=Î


U


U




oleObject168.bin



image158.wmf

0


H


Y


s


Ï




oleObject11.bin



oleObject169.bin



image159.wmf

0


{:()}


H


H


H


Y


xxYZEZ


s


s


s


d


Î


Î=Í-


U




oleObject170.bin



image160.wmf

0


({:()})0


H


xxY


s


d


m


Î=




oleObject171.bin



image161.wmf

0


{:()})


(


H


xxY


dom


s


d


m


ÎÎ




oleObject172.bin



image162.wmf

[0,)


YB


"Î+¥




oleObject173.bin



image163.wmf

[0,)


1


{:()}


)


(


H


H


xxY


S


dom


s


s


d


m


Î¸¥


ÎÎ


=


I




image11.wmf

2


.


u


s




oleObject174.bin



image164.wmf

1


:(,)([0,),[0,))


ESB


d


®+¥+¥




oleObject175.bin



image165.wmf

[0,)


B


+¥




oleObject176.bin



image166.wmf

[0,),


+¥




oleObject177.bin



image167.wmf

({:()})()1


HHH


H


xxZ


sss


ds


mm


===




oleObject178.bin



image168.wmf

[0,)


H


s


"Î+¥




oleObject12.bin



oleObject179.bin



image169.wmf

1


{,,,[0,)}


u


u


ES


s


ms


Î+¥




oleObject180.bin



image170.wmf

[0,),


H


s


Î+¥




oleObject181.bin



image171.wmf

1.


{,,,,}


ESRR


ab


mab


ÎÎ




oleObject182.bin



image172.wmf

,


RR


ab


ÎÎ




oleObject183.bin



image173.wmf

1.


{,,,,}


ESRR


ab


mab


ÎÎ




image12.wmf

2


01


,,


u


bbs




oleObject184.bin



oleObject13.bin



image13.wmf

2


u


s




oleObject14.bin



image14.wmf

0


b




oleObject15.bin



image15.wmf

1


b




oleObject16.bin



image16.wmf

(,)


ES




oleObject17.bin



image17.wmf

{,}.


i


iI


m


Î




oleObject18.bin



image18.wmf

{,,,}


i


ESiI


m


Î




oleObject19.bin



oleObject20.bin



image19.wmf

{,}


i


iI


m


Î




oleObject21.bin



image20.wmf

,


ij


ij


mm


^"¹




oleObject22.bin



oleObject23.bin



image21.wmf

S




oleObject24.bin



image22.wmf

{,}


i


XiI


Î




oleObject25.bin



image23.wmf

'


'


'


1,;


()


0,.


i


i


ifii


X


ifii


m


ì


=


ï


=


í


¹


ï


î




oleObject26.bin



image24.wmf

'


(,).


iiI


Î




oleObject27.bin



image25.wmf

1


{,,,}


i


ESiI


m


Î




oleObject28.bin



oleObject29.bin



image26.wmf

{,}


i


XiI


Î




oleObject30.bin



image27.wmf

'


()1,;


i


i


XiI


m


="Î




oleObject31.bin



image28.wmf

,


ij


XXij


=Æ"¹


I




oleObject32.bin



image29.wmf

I




oleObject33.bin



image30.wmf

()


BI




oleObject34.bin



image31.wmf

s




oleObject35.bin



oleObject36.bin



oleObject37.bin



image32.wmf

1


{,,,}


i


ESiI


m


Î




oleObject38.bin



image33.wmf

iI


Î




oleObject39.bin



image34.wmf

1


:(,)(,())


fESIBI


®




oleObject40.bin



image35.wmf

({:()})1,


i


xfxi


m


==




oleObject41.bin



image36.wmf

iI


"Î




oleObject42.bin



image37.wmf

H




oleObject43.bin



image38.wmf

()


BH




oleObject44.bin



image39.wmf

s




oleObject45.bin



oleObject46.bin



oleObject47.bin




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



