Regression Example

R(X) X Y R(Y)
1 23 14 1
2 41 53 3
3 56 48 2
472 6.5 4
5 9.2 11.0 5

Regression of Y on X
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e Least Squares Regression

slope estimate: Bl =r (%)

intercept estimate: BO =Y — 517
summaries: X = 5.68, sx = 2.675, Y = 5.8, sy = 3.469, r = 0.946

slope estimate: Bl = 0.946 (%) = 1.227

intercept estimate: 3, = 5.8 — 1.227(5.68) = —1.169
equation: Y =117+ 1.23X
prediction: if X=6.2 then ¥ = —1.17 4 1.23(6.2) = 6.46



e Rank Regression

rank slope estimate: ls slope estimate calculated on ranks

rank intercept estimate: Is intercept estimate calculated on ranks

summaries of ranks: R(X) = 3.0, sp(x) = 1.581, R(Y) = 3.0, spy) = 1.581, r5 = 0.9

rank slope estimate: rankél =0.9 (@) =0.9

1.581

rank intercept estimate: rankBo =3.0-0.9(3.0)=0.3

A

rank equation: R(Y) = 0.3+ 0.9R(X)
prediction: if X = 6.2, then R(X) = 3.375

R(Y) = 0.3+ 0.9(3.375) = 3.3375

Y =5.34[3.3375 — 3][6.5 — 5.3] = 5.3 + .0.3375[1.2] = 5.71

e Theil-Sen-Adichie

Consider all pairs of points (X;,Y;) (X;,Y;) for 1 < < j < n and the associated
elementary slope estimates.
v

Si; = 7)@ X

slope estimate: 3; = median Sij

intercept estimate: 3, = median Y - 3; median X
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summaries: median X = 5.6, median Y = 5.3, T = 0.8

slope estimate: (3; = % =1.09

intercept estimate: 5, = 5.3 — 1.09(5.6) = —0.8
equation: ¥ = —0.8 + 1.09X
prediction: if X=6.2 then ¥ = —0.8 4+ 1.09(6.2) = 5.96



Plot of Y versus X with prediction equations
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