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Modified Data
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H)=Y"(s,/r), v, Sx<y,, j=23-k
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Kernel estimation: f(x) = Zizl p(yj)kyj (x)
o Uniform kernel: k (x)=1/(2b) y—-b<x<y+b

(x—y+b)/b> y—-b<x<y

o Triangular kernel: k (x)= 5
(y+b—x)/b" y<x<y+b
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o Gamma kernel: k,(x):—l(
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Parameter estimation

Smoothed percentiles: Z, =(1-h)x;, +h X, where j=| (n+1)g | and
h=n+1)g—j

Maximum likelihood

(Mild regularity conditions)

& maximum likelihood estimator of 8. é:normal with mean @ and variance 1(8)".
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1(0) = —nE(aaez In f(X |9)j =—E(I"(01X,,X,,.X,); 1(0)=~1(0)~—H(0);

If there is more than one parameter the maximum likelihood estimators will follow an
asymptotic multidimensional normal distribution. 1(8) is now a matrix with (r,s)

element given by
82
06006
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16),, = —E( el XI,XZ,---,X,,)j

Delta method

One parameter: 6A’j~n(6?,0'2 /n) then g(é):normal with mean g(6) and variance

g0 x(c’ In).

k parameters: 0 ~ normal with mean @ and covariance matrix (Z/n)then

2(0)= g(@,&z,---,ek):normal with mean g(@) and variance (8g)T X(dg)/n



Joint confidence interval
0:0(0)=cywhere c= é(é) —0.5xq, and ¢, quantile of a
a a (r)
Bayesian estimation

Tox (01x) < L(O1x)x7(8)

Fix (0130 = [ f0(y10) 2(81x)d0 or  fix(I0=Y fre(y1O)T(OIx)

Under regulatory conditions, @1 x ~normal

Model selection
Kolmogorov-Smirnov D, = max (d;) where
j:1’2,4..’k

d, =max (F,(x)— F(x,); F'(x;) = F,(x}))

o 0.10 0.05 0.01
Aprox. crit. value 122/n | 136/n | 1.63/n

Anderson-Darling

A =—nFrw+ny (1=F,)F Ina-F*(y)-In0-F*(y.))+

+nZi:1(Fn(yj))z (InF*(y,)-nF*(y))

) ) n 2j—1
No ties and no censoring: A* = —n—ZFl J (lnF*(yj)+ln(1—F*(yn+l_j)))
a 0.10 0.05 0.01
Aprox. crit. value 1.933 2.492 3.857
Chi-squared
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Likelihood ratio
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and _21n2/(X1,X2""’Xn)~Z(2")

Simulation

Box-Muller formulae: (U,,U,) independent uniform variables, then

Z, =y-2InU, cos(27U,) and Z, =/-2InU, sin(27U,) are independent n(0;1)

random variables



