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Extended Abstract

This paper continues our studies of the jackknife (JK) technique application for estimation of estimators’ covariance
matrices in models of mixture with varying concentrations (MVC) [2, 3]. On JK applications for homogeneous samples, see
[1]. In MVC models one deals with a non-homogeneous sample, which consists of subjects belonging to M different sub-
populations (mixture components). One knows the probabilities with which a subject belongs to the mixture components and
these probabilities are different for different subjects. Therefore, the considered observations are independent but not
identically distributed.

We consider objects from a mixture with various concentrations. All objects from the sample Z,, belongs to one of M

different mixture components. Each object from the sample =, = (f j):;lhas observed characteristics ¢; = (Xj,Yj) € RP

and one hidden k;. k; = m if j-th objects belongs to the m-th component. These numbers are unknown, but we know the
mixing probabilities p}?n = P{x; = m}. The X; is a vector of regressors and Y; is a response in the regression model
Y, = g(X;, b)) + ¢. 1)
Here ™ € @ < R% is a vector of unknown regression parameters for the m-th component, the g: RP~1 x ® - Ris a
known regression function, ¢; is a regression error term. Random variables X; and ¢; are independent and their distribution
is different for different components.

The estimator Bflk) for the regression parameter b is a measurable solution to the GEE equation

SK@) = Xl afn (Y - 9(X;,7)) (X,7) = 0. 2)

. . . . . ~(k .
This equation might have more than one solution. Any of these solutions could be taken as b; ) estimator. The symbol

g (x,y) means the gradient of function g by the y term. a]’-f.n are the minimax weights defined in [4]. The minimax

weights matrix A.,, defined using the mixing matrix P,, = (p]kn)j_ﬂj et

_ k nM _ -1
An = (afin)j=1,k=1 - Pn(PZan) : ©)
In [3] it is shown that under suitable conditions B,(Qk) are asymptotically normal, i.e.

1

Vn? 2 (13,(1") — b(k)) -W N,(0,E),asn - oo, (4)

o~ - _1 .
= M® Var sk(p®) (MOT) T MO = —ESE(b®).
Let us denote V) = lim ¥, as a limit covariance matrix. For the nonlinear functions g, the matrix V) could be

n—oo

5 (k 7~k 7~k ~(k 7~k

n
Here Bl@n are the regression parameter estimators build by the samples Z;_.,,, which are the sample Z,, without j-

th object and matrices 4;_.,, = i_;n(Pl-T_;nPi_;n)_l. The matrix P;_.,, is the matrix P,, without the j-th object.
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Let us denote s(¢;,y) = (Y] - g(Xj,y)) vg(X;,v).

Theorem Assume that following assumptions hold:

1.b%) is an inner point of ©.
2.M®) is a finite and non- singular forallk =1, ..., M.
3.The limits hmnz ]n ,npjnpjneX'St for alk,ml,i=1,.., M.

4 Matrix T, = = hmP nP., exists and non-singular.

nn-oo

5.There exists a function h: R - R such that sup|s(x,y)| < h(x), sup|s(x,y)| < h(x),sup|s(x,y)| < h(x),
Y€O Y€ Y€EO

a
and moreover, 3E (h(f(m))) < oo, fora>4andm =1,..,M. &4y isar.v. related to the m-th component.

6. B(k) is a v/n-consistent estimator of b,

7. sup |b(k) b(k)|—>P0asn—>00.

i=1,..n

Than
JKpH) _y () 5P 0 asn - oo, (6)
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