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Appendix A3.1

Consider the following example applying kernel regression with varying

bandwidths to the dataset shown in Table A3.1. Bandwidths of 0.50, 0.25, and 0.10 were

used. The corresponding weight matrices obtained via kernel regression are shown in

Tables A3.2, A3.3, and A3.4 for bandwidths of 0.50, 0.25, and 0.10, respectively.

Table A3.1. Dataset used to illustrate changing weights with changing bandwidths in
kernel regression.

X value Y value �( . )Y h = 0 50 �( . )Y h = 0 25 �( . )Y h = 010

x1 0.000 2.11 1.828 2.065 2.110
x2 0.245 2.22 1.557 1.910 1.980
x3 0.285 1.70 1.500 1.854 1.940
x4 0.588 1.04 0.998 0.864 0.930
x5 0.711 0.43 0.804 0.577 0.517
x6 0.857 0.29 0.612 0.341 0.274
x7 1.000 0.00 0.467 0.191 0.033

Table A3.2. Weight matrix used to obtain a kernel regression fit to the data shown in
Table A3.1 using a bandwidth=0.50.

x1 x2 x3 x4 x5 x6 x7

x1 0.33739 0.26524  0.24405 0.08459 0.04456 0.01795 0.00617
x2 0.18937 0.24089 0.23941 0.15054 0.10101 0.05408 0.02467
x3 0.16857 0.23161  0.23305 0.16121 0.11245 0.06301 0.03007
x4 0.05261 0.13113 0.14516 0.20984 0.19745 0.15734 0.10644
x5 0.02864 0.09094 0.10464 0.20407 0.21687 0.19938 0.15541
x6 0.01285 0.05425 0.06534 0.18119 0.22216 0.24165 0.22251
x7 0.00539 0.03017 0.03802 0.14943 0.21111 0.27126 0.29459
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Table A3.3. Weight matrix used to obtain a kernel regression fit to the data shown in
Table A3.1 using a bandwidth=0.25.

x1 x2 x3 x4 x5 x6 x7

x1 0.60241 0.23010 0.16491 0.00238 0.00018 4.82E-6 6.77E-8
x2 0.15016 0.39313 0.38354 0.59965 0.01215 0.00099 0.00004
x3 0.10785 0.38437 0.39398 0.09022 0.02135 0.00210 0.00011
x4 0.00155 0.59772 0.08973 0.39187 0.30725 0.12387 0.02595
x5 0.00011 0.01086 0.01904 0.27534 0.35117 0.25087 0.09262
x6 2.91E-6 0.00092 0.00194 0.11464 0.25909 0.36268 0.26072
x7 5.49E-8 5.37E-5 0.00014 0.03231 0.12870 0.35080 0.48799

Table A3.4. Weight matrix used to obtain a kernel regression fit to the data shown in
Table A3.1 using a bandwidth=0.10.

x1 x2 x3 x4 x5 x6 x7

x1 0.99726 0.00243 0.00030 9.5E-16 1.0E-22 1.4E-32 3.7E-44
x2 0.00131 0.53781 0.46087 4.23E-6 2.0E-10 3.2E-17 9.8E-26
x3 0.00016 0.46137 0.53841 0.00005 6.59E-9 3.4E-15 3.2E-23
x4 7.8E-16 6.45E-6 0.00008 0.82002 0.17927 0.00061 3.50E-8
x5 7.8E-23 2.6E-10 9.13E-9 0.16301 0.74568 0.09112 0.00018
x6 1.1E-32 4.8E-17 5.0E-15 0.00060 0.09776 0.79999 0.10166
x7 3.3E-44 1.6E-25 5.2E-23 3.79E-8 0.00021 0.11272 0.88706

As the bandwidth decreases in magnitude, the weights are concentrated at the

respective points of prediction. Weights decrease in magnitude as one moves away from

the respective points of prediction. This effect can be seen in the rows of weight matrices.

Consider prediction at x4 . The weights used to obtain the fitted value can be found

in the fourth rows of Tables A3.2, A3.3, and A3.4. With the bandwidth set to 0.50 (Table

A3.2), the weight assigned to x4 was 0.20984. The corresponding weights assigned to x1

and x7  were 0.05261 and 0.10644, respectively.
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In comparison, examine the weights when a considerably smaller bandwidth was

used. With the bandwidth set to 0.10 (Table A3.4), the weight assigned to x4 was

0.82002. The corresponding weights assigned to x1 and x7  were 7.8E-16 and 3.50E-8,

respectively. As one moves from a bandwidth of 0.50 to a bandwidth of 0.10, the

distribution of weights across the data clearly becomes concentrated at the respective

points of prediction. The weight matrix approaches the identity matrix as the bandwidth

approaches 0. The weights obtained using a bandwidth=0.25 (Table A3.3) fall in between

those obtained at bandwidths of 0.50 and 0.10.
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