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Abstract: The paper introduces a new estimation method for the standard linear regression model called Esti-
mation with Pairwise Observations (EwPO). The procedure is not based on the optimisation of any objective 
function rather, it is a simple weighted average of slopes from observation pairs. Specifically, let (xi, yi) be 
the ith observation drawn from the model

yi = β0 + βxi + ui, i = 1, . . . , N (1)

where ui ∼ D(0, σ2). The paper considers a set of slopes, {βij} as defined by

βij =
yi − yj
xi − xj

=
∆yij
∆xij

(2)

∀i, j = 1 . . . , N , i ̸= j and investigates the relation between {βij} and β. The paper focus on the estimator

β̂ =

 N∑
i=2

i−1∑
j=1

wij

−1
N∑
i=2

i−1∑
j=1

wijβij (3)

where wij are weights specified by the users. The paper derives the asymptotic distribution for wij = ∆xij

and proposes a set of jackknife procedures to obtain the confident intervals for the case wij = |∆xij |. Monte
Carlo simulations show that EwPO has good finite sample performance under the two weighting schemes.

Unlike traditional methods, such as Least Squares and Maximum Likelihood, among others, the estimated
residual from EwPO is generally not by construction orthogonal to the explanatory variables of the model,
therefore can be used for testing endogeneity, i.e., the correlation between the explanatory variables and the
disturbance terms. The paper proposes a new test statistics for exogeneity based on EwPO and derives its
asymptotic distribution. The distribution is a Brownian functional and therefore the critical values must be
simulated.

In addition, for certain specification, there exists a debiased procedure for EwPO which enables consistent
estimation of the unknown slope parameters of the model in the presence of endogeneity without relying on
additional external information usually needed in the form of instrumental variables or moment conditions.

Monte Carlo simulations show that the test statistics has good power against different alternatives, different
levels of correlation.

Keywords: Linear regression model, consistent estimation, endogeneity, testing for endogeneity, instrumental
variables

25th International Congress on Modelling and Simulation, Darwin, NT, Australia, 9 to 14 July 2023 
mssanz.org.au/modsim2023

143

https://orcid.org/0000-0003-3045-7178
https://orcid.org/0000-0002-5250-5735



