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Review of mathematical statistics
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Non- parametric estimation
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Kernel estimation: f(x) = Zl;zl p(y))k, (x);
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Maximum likelihood

(Mild regularity conditions)

@ maximum likelihood estimator of 8. éinormal with mean @ and variance 1(6)™'. 1(8) = I(é) = —H(é);
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One parameter: I(H)z—nE[ lnf(XIﬁ)j:—E(ﬁ”(ﬁlXl,Xz,---,X”);
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k parameters: 1(0), =—E[ E(HIXI,XZ,---,X”)J r,s=1,2,---,k

Joint confidence interval: ¢ = f(é)—O.San and ¢, quantile of a ;((Zr)

Bayesian estimation

fwx(ylx):IfY|®(y|9)7[®|x(0|X)d9 or fy|x(ylx):zgfy|®(y|9)7[®|x(9|X)

Under regulatory conditions, &1 x ~normal

Model selection

Kolmogorov-Smirnov

a 0.10 0.05 0.01
Aprox.crit.value | 122/n | 1.36/n | 1.63/n

Anderson-Darling
A z—nF*(u)+nzl;:0(l—Fn(yj))2 (In(1= F*(y,)~In(1= F *(y,,,)))+

w0y (FGf InF*(,)-InFx(y))

No ties and no censoring: A> = —n—ijl 2]n_1 (ln F*(y)+In(1-F >’<(yn+l_j)))
o 0.10 0.05 0.01
Aprox. crit. value 1.933 2.492 3.857
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Likelihood ratio:  A(x,,x,,-:-,x,) = and 2In A(X,, X+, X, )~ %,
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Simulation
Box-Muller formulae: (U,,U,) independent uniform variables, then Z, =,/-2InU, cos(27zU,) and

Z,=+-2InU, sin(27U,) areindependent n(0;1) random variables.



