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Dependence properties and estimation of B-spline copulas
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Based on B-spline basis functions, we define a new class of copulas, called

B-spline copulas. The B-spline copulas include the Bernstein copulas as a special case where the
basis functions are generated without interior knots. By comparing the ranges of the maximum
correlation of the B-spline copulas and the Bernstein copulas, we found that the B-spline copulas
are more flexible. That is, with less basis functions, they can express higher correlations. We
showed that the B-spline copulas of the maximum correlation case can attain the Frechet Hoeffding
upper bound when the number of basis functions goes to infinity. We also proved the B-spline copulas
of the maximum correlation case have total positivity of any order. We proposed to estimate the
B-spline copulas by a grid method and some EM algorithms. These methods are examined with real data

sets.
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Table: Maximum correlations

Bernstein d=0 d=1 d=2 d=3
n=2 0.333 0.75 0.333 NA NA
n=3 0.5 0.889 0.667 0.5 NA
n= 0.6 0.938 0.827 0.688 0.6
n=>5 0.667 0.96 0.896 0.796 0.72
n==6 0.714 0.972 0.931 0.867 0.796
n = 0.75 0.980 0.951 0.908 0.851
n=2=8 0.778 0.984 0.963 0.933 0.892
n=9 0.8 0.988 0.971 0.949 0.919
n =10 0.818 0.99 0.977 0.960 0.937
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