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1. Introduction

Let us consider the linear regression model

y=Xp+e, (1)
where y = (y,,...,¥,)" is a random vector of response variables with mean E(y) = Xp and covariance matrix Cov(y) = 62I,,
X = (x1,...,%y) is an n x p regressor matrix of full column rank with x; = (x;1,...,xp) fori=1,...,n, fis a p x 1 vector of

unknown regression coefficients, e is an n x 1 vector of disturbances.
The ordinary least (OLS) estimator for regression corresponds to minimizing the sum of squared deviations objective

i =(y—XB) (v~ XB) =yy - 28Xy + FX'XB, (2)
and the objective function (2) minimized by the vector g we have the OLS estimator as
B=XX) "Xy, (3)

which plays an important role in regression analysis theory. However, the OLS estimator is unstable and often gives mislead-
ing information in the presence of multicollinearity. In order to deal with the multicollinearity, Hoerl and Kennard [1] pro-
posed the ordinary ridge (OR) estimator

Bk)y = (XX +kI)'X'y, k>0. (4)
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And Liu [2] proposed the Liu estimator which is combined the Stein estimator with the OR estimator
Bd) = (XX+1)"! (X’y + d[f), 0<d<1 (5)

and both of the OR estimator and Liu estimators have become the most common methods to overcome the weakness of OLS
estimator. Beside the two estimators, some other biased estimators as ones of remedies were put forward in the literature
such as ridge-2 estimator [3], r — k class estimator [4-5], r — d class estimator [6], two-parameter estimator by Sakallioglu
and Kagiranlar [7] and alternative two-parameter estimator by Ozkale and Kagiranlar [8].

Another way of solving the muticollinearity problem is to consider parameter estimation with some additional informa-
tion on the unknown parameters such as the exact or stochastic restrictions [9]. Mostly, the interest has centered around the
estimators when exact restrictions assumed to hold (e.g., [10-15]), and there are relatively less results for the estimators
with stochastic restrictions. However, as pointed out by Arashi and Tabatabaey [16], exact restrictions are often not suitable
in many applied work, involving economic relations, industrial structures, production planning, etc. Meanwhile, stochastic
uncertainty occurs in specifying linear programming due to economic and financial studies. In addition, there is also prior
information from a previous sample which usually makes some relations through stochastic subspace restrictions. Therefore,
we deal with stochastic restrictions in this article.

Let us be given some prior information about g in the form of a set of m independent stochastic linear restrictions as
follows:

r=Rp+e¢, (6)

where R is a m x p known matrix with rank(R) = m, & is a m x 1 vector of disturbances with expectation 0 and covariance
matrix g?W, W is assumed to be known and positive definite, the m x 1 vector r can be interpreted as a stochastic known
vector. Further it is also assumed that ¢ is stochastically independent of e.

In the method of mixed estimation as suggested by Theil and Goldberger [17], by unifying the linear model (1) subject to
the stochastic linear restrictions (6), we have

y=Xp+e, (7)

y:({) X=<)}§> é:(Z), Cov(#) = 02X, Z:<IO” v(\)/>

Since W is positive definite matrix, we know that X is also a positive definite matrix. The ordinary mixed estimator of
may be obtained by minimizing

¥, = (7 - XB) = (7 - XB).
with respect to g, which is given by
” -1 “ -1 ~
Bowe = (s n R’W"R) (X/y + R’W’1r> —B+S R <W " R’S’lR) (r —Rp), (8)

where S = X'X and $ is the OLS estimator in (3).
In order to solve the multicollinearity problem, Sakallioglu and Kagiranlar [7] consider the following function

W3 = (v = XB) (v = XB) + (B — dp(k)) (B — dB(k),
where d is constant. Then, the two-parameter (TP) estimator [7] is given by
Blk,d) = (S+1)"" (x'y + dB(k)). 9)

Yang and Wu [ 18] proposed a stochastic restricted two-parameter estimator, which is obtained by replacing the OLS esti-
mator (3) in Eq. (8) by the two-parameter estimator in Eq. (9),

Bse(k.d) = pik.d) + 5 R (W + RS 'R) " (r — RB(k.d)) (10)

The purpose of this article is to find a better estimator to overcome the multicollinearity in linear regression when sto-
chastic restrictions are assumed to hold. In order to derive the alternative stochastic restricted two-parameter estimator, we
propose the modified stochastic restricted two-parameter (MSRTP) estimator by augmenting the equation dj(k) =  + ¢ to
Eq. (7) and we can get

Wa =027~ XB) 62X (7 = XB) + (B — dp(k) (B — dp(k)),
which combines the TP estimator and ordinary mixed estimator, where d are constant. Differentiation of this function ¥,
with respect to g lead to the following normal equations:
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