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1 Introduction

The problem of construction of a regression equati®ystem in conditions of structural uncertainty
by quantity and structure of regressors in rego@ssiquations is one of objects of researches in a
Group Method of Data Handling (GMDH) [1, 2, 3].

For the solution of a problem of statistical modglin the given class of models in conditions of
structural uncertainty it is necessary: 1) to sfyegimethod of estimation of coefficients in mod&ls
to construct algorithm of generation of models ctintes; 3) to accept criterion of quality for malel
comparison.

As is known, in a GMDH the comparison of quality mbdels is based on partition of initial
sample of the data on learning and verifying paots:learning sample the coefficients of model
estimate, and on verifying the quality of modelraates.

Pursuant to principles of modeling in GMDH for thebstantiation of adequacy of criterion of
quality of models it is necessary: 1) to calculatathematical expectation of researched criterion fo
given structure of model; 2) to research behavibrmathematical expectation of this criterion
depending on structure of models; 3) to prove erist of model of optimum complexity; 4) to
receive a condition of a reduction (simplificatiaf)model of optimum complexity.

In the given article the criterion of quality of r@gression equations system being system
analogue of criterion of regularity GMDH is offered

In [4] the problem of estimation of coefficients @ regression equations system in the
supposition surveyed, that the errors of obsermatimf output variable simulated object statisticall
are dependent, the output variables can be detednigenerally speaking, by different sets of
regressors, and the dispersion matrix of errogbservations of output variables is unknown. Irséhe
conditions for determination of coefficients therétive scheme of estimation is constructed, which
efficiency is confirmed by a method of statistitadts. In [5] this problem surveyed at the adddlon
supposition that the dispersion matrix of error@la$ervations of output variables is known to withi
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a scalar multiplier. This supposition has alloweddceive the analytical formulas for estimatiofs o
coefficients in a regression of equations systedhaaralytically to research their properties.

Based on results [4, 5], it is possible to statgr@blem of construction of system criterion of
regularity for search of optimum set of regres$ois regression models system.

2 Statement of the Problem

0] o o (0]
Let researched static object be described bynseft input variablesX ={X,X5,...,.X - and seth

output variablesy ={y(®), y(2),...,y(h)} .
Let the model of investigated object have the form

o] m(k) o o]
y(k) = y(k) +&(k) = Zlej(k)Xj(k)+<%(k), k=12..h, 1)
J:

where k is a number of an output variabll; is a volume of output variablegj(k) is a measured
with an errork -th output variable;§/(k) is a not noisy (unobservabl&)-th output variableg(k) is

random unobservable measurement ekreth output variable;;)(j (k) is an j -th input variable from
set of input variable@o((k) z0 (O — empty set), participating in formationka-th output variable;

o o (o] o (o]
m(k) is a volume input variable, inhering to s€(K) ; 0(k) = (01(k),02(k), ...,em(k)(k))T is a vector
of unknowns not equal to zero of coefficients.
Let as a result of observation of object for evegyoutput variabley(k), k =12,...,h, for two

(o]
sample of observations — learningpA) and verifying (B) are obtained: 1)X(D,k) is a

o]
(n(D) xm(k)) -matrix n(D) of observationsm(k) of inputs of setX(k), having a full rank equal
m(k) ; 2) y(D,k) is (n(D) x1) -vector of the conforming observations of an outparable y(D,k) ,
where D = A B . Pursuant to model (1)

y(D,K) = y(D,K) +&(D,Kk) = X (D,K)0(K) + &(D,k), k=12,...h, @)

where ;(D,k) is (n(D)x1) -vector of values no noisy (unobservable) bk-#h output variable;
&(D,k) is a(n(D) x1) -vector of random unobservable measurement ersoeskkih output variable.

Let the vector random variablg(D) = (§(D 1),&(D.2),....£(D,h))" is distributed under thé -
dimensional normal lawé&(D) ~ N(0,,,Z), and concerningdn(D) x1) - vectors&(D,k), k=12,...h,
assumptions are executed

E{&(D.K)} =0y, E{&(D,K)ET(D,K)} =0 npy, k=12,....0; (3)
E{&(D.K)ET(D,Q)} =04q | nipy, K.A=12,...h, k#q; (4)
E{g il(D,k)éiz(D,k)} =0, i,i; =12,...,n(D), E{&A k)éT(B,Q)} =On(axn(B)) - (5)

whereE{ [l is a symbol of a mathematical expectation onpatibable realizations of random vectors
&(D,k) and g(D,q); O, is (hx1) -vector consisting of zeroX is a unknown covariancéhxh) -

matrix; o — unknown final size, a dispersion of a randomialde £(D,k); o), — unknown finit
covariance of random variable¥D,k) and &(D,q); I,py is the (n(D)xn(D)) unit matrix;
O(n(ayxn(g)) 1S @ zero(n(A)xn(B)) matrix.

Let's write down (2)—(5) in the generalized kindr Ehis purpose we shall enter designations

Y(D)=[y(DD),y(D.2).... y(D.W], (6)
Y(D) =[y(D.1), y(D.2).....y(D.h)], )
(D) =[&(D 1),£(D,2)..... §(D, h)]. ®)
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Then (2) it is possible to write down as

Y(D)=Y(D) +(D), ©)
and assumptions (3)—(5) —
E{Z(D)} =O(n(pyxh): (10)
G117 O12 ... Ogp
E(=" (D)=} =n(D)z =n(D) |7 7% " | (12)
Oht Oh2 --- Omh

where O pyxn) is @ zero(n(D) x h) -matrix.
Let's consider, that the covariance maftixlooks like

o
T=px, (12)

(0]
where the matriX@ is supposed set, arm is an unknown scalar multiplier.

Let's formulatestatement of a problem: it is required to construct criterion of requlartiGDH
which would allow to find optimum set of regresstosthe regression equations system in conditions

(1)-12).
Let's assume, that the algorithm of full generatbranalyzed and selected sets of regressors is
applied.

2 Estimation of Coefficientsin SA-optimal Regression Equations
Systems

The decision of a task in view assumes estimatmefficients of regression equations system on
training sampleA and estimation of the received the regressiontemsasystem on verifying sample
B.

For estimation coefficients on training samplewe shall take advantage of results of work [5]
where SA-optimum estimations of coefficients of regressequations system in assumptions (1)—
(12) are received as a result of minimization esd&A-functional.

Let d(Ak)=(di(A),d2(A),...dmkx)(A), k=212,...h, — some estimations of unknown

[0}
coefficients0(k), k =1,2,...,h, received on samplé. For outputs corresponding regression models it
is carried out

Y(AK) =y(AK) +u(Ak) :i(Ak)d(Ak) +u(Ak), k=12..h,
where U(A k) is a so-callednx1) - vector of the rests of -th model.
Let's enter a designatiod (A) =[u(A,D,u(A,2),...,u(Ah)].

Definition 1. SA-optimum regression equations system is definegyatem for coefficients
which dga (A2),dga(A,2),....dsa(AN) is carried out

(Aa(AD,dga(A2),...dea(Ah) =arg  min Doy

A

d(A2),d(A2),...d(Ah)
where ® g, =% In(defUT (A)U(A)]) .

Estimations of coefficients ddA-optimum regression equations system, receivedaampke A,
have the form (see results (27)-(32) in [5])

daa(A) =(A(ATA(R)AATB(A) V(A (13)
where
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y(A) =| 52, (14)

matrixesA . (A) and B(A) are the block matrixes such, that forth a "block line" A, (A) matrix

A(A) is carried out

0 ! o ! o
A (A =[04k PAAKIX(AD | an AKX(AD) 1 -1 ahkP(Ak)X(Ah)}, (15)
for k -th a "block line"B,. (A) matrixesB (A) is carried out
By (A) =[ay P(AK) | ap P(AK) |- | ap P(AK)]. (16)
Let's note, that the size of a block matd(A) is equalhxh blocks or M xM elements where
M =m(@@) +m(2) +...+m(h), and the size of a block matriB(A) is equal hxh blocks or
M xN(A) elements wherN(A) =n(A)xh.
In formulas (15) and (16) sizeg, k,q=12,...,h, are elements of matrixes, the opposites of the
covariance matrixes set in (12)
[0}
oge =[Z Mg (17)
and P(A k) — a matrix of projection at independent estimatgoefficientsk -th model on a method
of the least squares:

P(AK) = (X T(AK)X(AK) X T(AK). (18)
If to enter a designation
C(A) =(AT(AA(A)'AT(AB(A) (19)

(the size of a matrixC(A) is equalhxh blocks or M xN(A) elements), then th8A-optimum
estimations of coefficients received on samplgit is possible to write down as

dsa(AD) | Co (A | y(AD y(AD
dop() =| 2B | Ca B YAD | e g al=c.m| 102 (o)
da(Ah)) [Cr(A]ly(Ah) y(Ah)
where
Cre (A =[Chy(A) | Cha(A) |+ 1 Ciin(A)] - (21)

k -th "block row" matrixesC(A) .
For outputs conforming of regression models is atext

VIAK) = y(AK) + U(AK) = X(AK)(AK) +U(AK), k=12,...h. 22)

where vectors of the rests for which it is carred (0, o — a zero(n(D) x1) vector)

E{U(AK)} =0y (23)
Let's enter a matrix of outputs of models
] O ] O
Y(A) =[y(AD, y(A2),...y(Ah)], (24)
the incorporated matriperpeccopos
[0} [0} [0} [0}
X(A) =[X(AD,X(A2),...X(Ah)] (25)
and a matrix of the rests of models
U(A) =[u(AD, u(A2),..., u(Ah)]. (26)
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Then (22) it is possible to write down in the getieed kind:

Y(A) = Y(A) + U(A) = X(A)D e (A) + U(A) 27)
where
dsa(AD | Omy 10 Omey
Dea(A) = __0_’“?@)___é_d_S_A_(:_Af)_ﬂEL_':_g__PL“:_(Z_)__ _ (28)
Ouy | O || d(A)

Let's consider a matrix¥(A) in which the (k,q) -element is calculated on columns matrixes of
the rests (26) with numbets and q:

[} [}
[W(A)q =[UT (AU(A)]q {[Y(A)—Y(A)]T[Y(A)—Y(A)]} = u"(AK)u(Aq) (29)
kq
and has a mathematical expectation

h o
[Q(A)]iq = E[W(A)lig} =n(A) 04 = Zlcsk tr [X(A0) Cos(A)] -

—3 G tr [X(AK) Cyo (A +
r=1

r=1s=1
The covariance matrix of the rests (26) as folldresn (30) is determined on the set matrixes of

43 icrstrP(A,q)cqs(A)[ckr(AnT XT(A k)} . (30)

(o] (o] (o]
plans X(A1), X(A,2),..., X(A ) and covariance matrix of mistakes of supervisibn

We use results (13)—(30) for the construction aftem criterion of regularity GMDH intended
for search of optimum set of regressors in systeregressive models.

3 System Criterion of Regularity GMDH

Let setV =(V (D,V (2),...V(h)) is some analyzed set regressors in system regneg equations

(V O X, X isthe set of regressors such, tI;@D X)), and a matrix
V(D) =[V(D,),V(D,2),...,.V(D,h)] (31)
is matrix of regressors observations on the sanmip(® = A, B), corresponding to set regressbvts
Let's consider gn(B) x h) -matrix
U(B/A,V):Y(B)—\?(B/A,V):Y(B)—V(B)DSA(A,V). (32)

]
where Y (B) is a matrix of observations of output variablesd@ sampleB ; Y(B/AV) is a matrix

of outputs of regression models system on the yiagfsample B, designed on model (regression
models system) whiclD g (AV) estimations of coefficients are received on tragnsampleA for

analyzed set of regressdrsaccording to (13)—(21).
Definition 2. A random variable

ARS(V) :%In (det[UT(B/A,V)U(B/A,V)] ) (33)

is defined as system criterion of regularity for GM method.

For a mathematical expectation of a matrix

W(B/AV) =UT(B/A,V)U(B/A,V) (34)
is carried out
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)
E(W(B/AV)} = E{{Y(B) -V(B)B(AV)} {Y(B) -V(B) B(AV)}} =

[ 2 vy | . 1
AAVD: Omg 1) Ome
o "0 | |
=E{|Y(B)+2(B)-V(B)|_Ome, [d(AVi2D) |1 Ong || [ ]i=
. | : | | .
e B AR
| om(h) : Om(h) ; . : d(A,V;h)_ ]
ClAVIYAL Oy 1l Oy
0 'C V [ 0
=E Y(B)+_(|3) V(B) |-~ m @)_____i___z_(_p_‘__)y_(io‘_){__._:k _____ "1 @ ___ []t=
S D __ | S
Oy i Ormny —E !_Ch (AV)Y(A)
=(AY(BV)TAY(BV) +ng I +M(B/AV) = Q(B/AV), (35)

where it is accepte@{[ H]"[...]} = E{[ H]T[H]} for reduction of record of a bulky matriA ;

9_1_(_6}/_)_3/_(_’*) _____ Ong 1l Omgy
AY(B)=Y(B)-V(B) ____‘2n1_<_2>_____L‘}__(_’izV)_y_(f‘_)_L:_L___E’r_nszz____ @)
Om(ny i Om(n) i - i Ch. (A,V)Y(A)
[M(B/AV)]yq = Z Zcrstr [V(B c1)qu(AV)[Cks(AV)] VT (B,k) (37)

r=1s=1

is (k,q) -element of a matrixv (B/ AV) .

Let's consider the scheme of repeated supervisipm [which for each vector of observations of
input variables the pair observations of outputialdes is executed, and the "first" observation of
each pair form sampld, and the "second" observation form samplei.e.

na=ng =n, V(A)=V(B)=V, C(A)=C(B)=C. (38)

In the scheme of repeated supervision W~ (B/ AV)} it is carried out

:
E{W" (B/AV)} = EHY(B) -V B(A,V)} {Y(B) -V B(A,V)}} =

:
CeMYA! Oy 1) Oy
0 'C, 0
=] Voze)-v|- e (SR P g
N [} ° I |
________________________ b
Oy | Omm ! Cr(M)y(A)
o] o]
=(AY(V))TAY(V)+nZ(B)+M (B/AV)=Q (B/AV), (39)
where
i o | P |
CeMYi Omy 17! Omg
) o | ol |
AY(V)=Y(V)-V| Omz | CaM)Y i1 Ong |, (40)
S U S S T NS S
I I I
Om(n) : Om(n) L1 Cre (V)Y
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and the(k, q) -element of a matrisM " (B/ AV) looks like

. h h
M (B/AV)]iq =X 1%” [V(Q)qu(\/)[cks(V)]TVT(k) - (41)

r=ls=
Definition 3. The optimal set of regressors is defined as theegeessord/, [ X for which

V, =arg \W]i)rg E{ ARS(V)}. (42)

Definition 4. The optimal regression equations system with r@dpenumber and composition of
the regressors is defined as regression equatystesns constructed on the set of regressfrs

Let's receive a condition of a reduction (simpéfion) of the regression equations system of
optimum complexity for system criterion of regutgri

4 Condition of Reduction (Simplification) of Regression Equations
System Optimum Complexity

Let's consider two sets of regressefsandV,
V=X (X0, X@),.. X(h=D, X}, Vp =V ={X (D, X@),... X("-D,X(h)} (43)

_ 0 _ _ _ _
where X(h) is a subset of regressors such, thgh) = X(h)UM (h), X(h)yNM(h)=0 (O is the
empty set), i.eM (h) is set missed regressors in the regression equatth numberh .

Let's calculate a difference

AVyV5) = A(X,V) = E{ARS (X)} ~E{ARS (V)} =
:%E{In[det{W{(B/A)%)D}—%E{In(det{Wé(B/A,V)D -
:lm[det{E{W{(B/Af()HEﬁ(n—k)]_lm{de{E{w;(B/AV)H (n—k)]:
h k=1 h 1
det[E{W{ (B/A,)%)H
==In

det{E{W;(B/A,V)H " det[Q;(B/A,V)}

—

=

||£3‘

det{gi(B/A f()}
==In

(44)

For calculation in (44) mathematical expectatioraadeterminant of the matrix having Wishart
distribution, results [8, the theorem 7.5.3, by@a§6-237] are applied.

[0}
Taking into account (31)—(43), and also that fattiat at V;, =X from (40) follows

o o * ° *
AY(X)=Oxny is a zero(nxh)-matrix, for matrixesQ,(B/A X) and Q,(B/AV) in (44) is
received

Q,(B/IAX)=nZ+M (B/AX), (45)
Q,(B/AV,) = (A\?(\/))TA\?(\/)+nz+M*(B/AV):
0 : 0 : : 0
I P i s
010! 0 )
S i i +nX+M (B/AV), (46)
RN
010! (8y(h) "3y(h)

where
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sy(h) = y(h) -y(h)., (47)

Y = X(h) qizlchq(\/){?(q) =X (h) qﬁzlchqmﬁ(q)ﬁ(q) , (48)

and for elements of matrixed  (B/ A, §) andM”(B/AV) itis carried out(k,q=12,....h) :
[M" (B/AX)]g = il gcrstr [X(q)cqr(xncks(xn X (k)} (49)
[M" (B/ AV)lg. = ; Sgcrs tr V(@)Cq VT VTV (). (50)

The ConditionA(X,V) >0 represents a condition of a reduction (simplifma} of the regression

equations system of optimum complexity.
Unfortunately, to simplify a condition of a redwantiin view of representation (43) it is extremely
difficult because of block character of a mati(V) . But such condition can be received for a

special case orthogonal regressors.

4.1 Case of orthogonal regressors

As is known, the reduction regression models ofnapin complexity (its simplification on number
included regressors) in conditions confined sampfesbservations can occur for two reasons: first,
because of dependence between regressors, anddseecause of smallness the contribution given
regressor in model and commensurabilities of tluatribution with a dispersion of mistakes of
observations of a output variable. The assumptfarthogonality regressors leaves possible only the
second reason of a reduction of model.

Let's assume, that the set missed regresib(is) in (43) will consist only of one regressor, i.e.
for corresponding matrixes regressors and vectioesefficients of model splitting are carried out

X(h =[X(n) | m], ohy=| 2x | (51)
m(h)
where X (h) is (nx(m(h) —1)) -matrix of observations of set regressdigh) ; m is (nx1) -vector

o j—
of observations missed regresséry (h) is ((m(h) —1) x1) -vector of factors for set regressoxyh) ;

o
0 (h) is a coefficient at missed regressor.

o [0} [0} o o o o (o]
Let's calculate consistently matrixé¥ X k), A(X), B(X), AT(X)A(X), AT(X)B(X), C(X)
in view of the assumption of orthogonality of reggers

) ) o 1, o o o o 1,
P(X,k) = {x T(k)X(k)} X T(k) = [x T(h) [X 1,X 9.0 X m(k)]} X T(k) =

o | | |
(LSO S S N 0 _____
I 0 I | o
=0 Lf_z_@%_z_('f)_i__i _______ 0O . X (k)=
__________ L_____._____1_'_._:_______;______
| | | 0
0 | 0 P X (k)(k)x mi) (K)
o (o)
=FYX, kX T(k), k=12..h; (52)
0‘11|m(1) . Om(1)><m(2) i _E Om(l)Xm(h)
o "nI(;)lfnZl} :'&}ZT;&T B :'6;22');;(?1{
A(X) =] -—==7=== d--SmmTe- e ; (53)
| | |
e
Om(hyxm@) 'Om(h)xm(z) R N )
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where |, is the (m(k) xm(k)) unit matrix; Opxm(g IS the (m(k) x m(q)) -zero matrix;

ath‘l(x 2X'@ |, (54

I
_‘11_1_'91(1)_J_C_’m_a_)x_rn@)_i--.'-?m.(l.)x_nm
[} ]
" a5, e 1 Opioyx
AT (X)A(X)— __”_‘@)_E“Sll_:___23_T£22_+T__:__L“L"'_)_’E(D)_ : (55)
e i _________ %_;i____;____
Om(hyxma@) lOm(h)xm(Z) Pl Oy I'mchy
I I
X _‘51_1_'_n1<1_>_J:_?_rnz_a_)x_n:@)_4___5_9_11_)1@(_@
o\~ N | .10 N
[A (X)A(X)) | Omerme | @2lme) |7 | Omeny | (56)
I I I
________ I W N -
Om(hyxm@) lom(h)xm(z) 11 Oph I mn)
| |
E‘za'tr_l_(?ﬂﬂ)?fi(])_' _____ 0 '_TK_D_XLTKZ_)____J:___E _____ Omipanty____
o B 1 1
A= Ongm | GFX2X'@ | Ongry | (57)
_______ '________:________L_______JI__'_:________________
| 24 T
Ommpny ' Ompemy 17771 0P (X h)X (h)
L 1y : b
_F__(_>_<}22<__£12J___9_m_@:rn<_2>____:__'_L___anglzx_mjh)___
o I I I
C(X)=| Omepney | FXDX'@ || Owgpmiy |, (58)
______ ._______E_______._______i__._:L_____________
Omtpm@y | Omhpxmz | --:Fl(x h)X T(h)|

o
Using (52)—(58), for a matriM“ (B/ A X) in (45) and (49) it is received

{M*(B/A,)%)} = 6 M(K), {M*(B/A,)O()} -0, kq=12..h, qzk. (59)

Kk ak
Similarly for a matrixM " (B/ AV) in (46) and (50) with the account (51) it is reee

{M*(B/A,V)} =0, k,q=12...h, q#k; (60)
gk

[M*(B/A,V)]kk =0, MkK), k=12,...h-1 {M*(B/A,V)} =0y, (Mh) -1) . (61)
hh
Let's calculate novﬁ;(h) from (46)—(47). With the account (51) f&(h) it is carried out

y(h) =X ach) = [Xch) | m]| 2 __X-(_h-) =X (h)0 5 (h)+m0 (h). (62)

According to (48) and with the account (52)—(58) Jgh) it is carried out
— h 0 o _ _ 0 o
y(h) =X(h) ZlChq (V)X(@)0(a) = X (h) F(X,h) X (h)8(h) =
q:

=X (h)0 5 (h)+X(h) F LK, by X (Ym0 1 (h). (63)
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Taking into account (62) and (63), f6|§/(h) it is received
sy(h) =[1, - XM FLX WX (M| mb (h) (64)
and for (8 ;(h)) 5 ;(h) B (46) it is received
By () Toy(h) =6 2(mm"[1,, - X (M) F (X X ()] m. (65)
Results (62)—(65) are received without taking imtcount that, a¥ (h) and m orthogonal. If to
take into account this assumption ﬁ);(h) and (8 ;(h)) 5 ;(h) it is received
6§(h) = mg m(h), (66)
(3y() T8y (h) =0 2(nymTm. (67)
The matching (45) and (46) with the count (59),)(&4d (67) proves, that the matrian_*(B/A, )0()

and Q*Z(B/A,V) differ only (hxh) by units, for which the ratio is fair

38/ AV)];, {QI(B/A%} +02(m M=oy (68)
hh

Let's enter(h x1) vector
Ohs )
b=|7--—v175 , (69)
((abs{v}) e
(o]
wherey =02(h) m"m=-oy,; 0, is zero((h—-1) x1) -vector.
With count (69) ratio (68) is possible to write as
o
Q,(B/AV)=Q;(B/ A X)+signfy} bb . (70)

Let's take into account a ratio (70) and we receiveondition of a reduction, prolonging
calculation (44). For this purpose we shall takeastiage of a rule of calculation of a continuant

det[A +bb"] =det[A] [l+bTA ™ b). 71)
Applying (71) to (44) and taking into account (7@g obtain
A(X.V) = E{ARS (X)} - E{ARS' (V)} =
det[g}(B/A f()}
==In . =
det[sz;(B/A, X) +sign{y}bbT}

- —%In{h signfy} {QI(B/ A i)} abs{ }j . (72)
From (72) follows, that the condition of a reduotid:: a regression equations system is
determined is familiar valueg = 0 2(h)ym'm-oy,
ecmi 7> 0,70 A(X.V) <0, (73)
i.e. the set of regressobos is ""better" than set of regressors
ecmn Y <0, TO A()%,V)>O, (74)

(0]
i.e. the set of regresso¥s is ""better" than set of regressoks, and in this case regression equations
system of optimum complexity becomes simpler on In@intive in it regressors.
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5 Conclusions

The problem of search of a regression equationgeisysf optimum complexity by principles of a
Group Method of Data Handling surveyed. The criterof quality of a regression equations system is
offered which is system analogue of criterion afularity. The criterion is researched in the scheme
of repeated observations.

The structural uncertainty in a problem of condiarc of regression equations system can reveal
in two kinds: 1) uncertainty on a degree of staiddtrelation between random by additive amounting
in output variables — this kind of uncertainty syed in [4, 5], where for an arising problem of
estimation of factors the conforming method desigr® uncertainty by quantity and structure of
regressors in a regression equations system kitidsof uncertainty is object of research of [7Han
this article.

To record all cases of a combination of the missed redundant regressors in current set of
regressorsV is similar, how it was made in article [6] for onegression equation, it is extremely
difficult by virtue of block character of a matri€(V). Concerning the obtained condition of a

reduction (74) it is possible to mark, that it wiiincide condition of a reduction dfoptimum model
(12) in [6], if for number of the missed regressarg(12) in [6] to put p, =1 and in addition to

assume orthogonality of regressors.
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