
WU #22 - Local Regression (loess)

Math 158 - Jo Hardin

Tuesday 4/26/2022

Name: __________________________________

Names of people you worked with: __________________________________

Consider the very simple dataset given below.
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The tricubic weight function is used in the weighted least squares regression:

Ki0 =
(

1 −
(

d(xi, x0)
maxi∈S d(xi, x0)

)3
)3

I

[
d(xi, x0) < max

i∈S
d(xi, x0)

]

Using a span of 50%,

1. find the 10 weights associated with a prediction at x0 = 1.
2. find the 10 weights associated with a prediction at x0 = 3.
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Solution:

1. There will be 5 non-zero weights and Ki0 = 0 i ≥ 6.

max
i∈S

d(xi, 1) = d(x5, 1) = 4

K10 = (1 − (0)3)3 = 1

K20 =
(

1 −
(

1
4

)3
)3

= 0.953

K30 =
(

1 −
(

2
4

)3
)3

= 0.670

K40 =
(

1 −
(

3
4

)3
)3

= 0.193

K50 =
(

1 −
(

4
4

)3
)3

= 0

2. Again, there will be 5 non-zero weights and Ki0 = 0 i ≥ 6.

max
i∈S

d(xi, 3) = d(x1, 3) = d(x5, 3) = 2

K10 =
(

1 −
(

2
2

)3
)3

= 0

K20 =
(

1 −
(

1
2

)3
)3

= 0.670

K30 =
(

1 −
(

0
2

)3
)3

= 1

K40 =
(

1 −
(

1
2

)3
)3

= 0.670

K50 =
(

1 −
(

2
2

)3
)3

= 0
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