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Expeted value of the slope estimatorThe estimator for the slope is unbiased:
β̂ =

∑i (xi − x̄)Yi
∑j(xj − x̄)2

⇒ E β̂ =
∑i (xi − x̄)E [Yi ]

∑j(xj − x̄)2
=
∑i (xi − x̄)(α + βxi )

∑j(xj − x̄)2 = . . . = βNote: This result only depends on the mean struture of Yi , not the p.d.f.or even the variane.Gunnar Stefansson () The expeted value and variane of the estimators in simple linear regressionJune 9, 2012 2 / 1



Variane of the slope estimator
The variane of the estimator an be derived:V [β̂] = . . . =

σ2
∑

(x − x̄)2Note: This result only depends on the mean and variane struture of Yi ,not the p.d.f.
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Expeted value of the interept estimatorThe estimate of the interept is unbiased:E α̂ = E [Ȳ − β̂x̄]
= E [Ȳ ]− βx̄
= (α + βx̄) − βx̄
= α.Note: This result only depends on the mean and variane struture of Yi ,not the p.d.f.
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Variane of interept estimator
The variane of the estimator an be derived:V [α̂] =

(1n +
x̄2

∑ni=1 (xi − x̄)2)Note: This result only depends on the mean and variane struture of Yi ,not the p.d.f.
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Estimating slope auray
The standard error of the slope:

σ̂2̂
β

=
σ̂2

∑

(x − x̄)2where
σ̂2 =

∑

(y − ŷ)2n − 2
Gunnar Stefansson () The expeted value and variane of the estimators in simple linear regressionJune 9, 2012 6 / 1



Experimental design issues
The formulae for varianes of slope and interept an be used to obtainoptimal designWould like x̄ lose to 0Ideally dispersion of x-values should be large

Gunnar Stefansson () The expeted value and variane of the estimators in simple linear regressionJune 9, 2012 7 / 1


