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1. Based on our repeated sampling,

boot =i nl'i ne(’ x(uni drnd( | ength(x),
mlength(x))) , ' x, ' m);

let us estimate

E 6(X) ~ 6" = ié(X*i)/m

i=1

. e \2
Var §(X) ~ Y (e(x*l) - 9*) J(m — 1)
i=1
from strength.data based on 200 bootstrap repli-
cations. For population mean, we use 6(X) =
X .For population variance, we use 6(X) = /nX.

bs=boot (arm 200); %200x147 matri x
bsmean=nean( bs, 2)
>>[ mean(arm mnean(bsmean)]
78. 7517 78.9025
YVATLAB built-in function
>>mean( boot strp(200,’ mean’ ,arm)
78. 7799
%-or matrices, var(X) is a row
%ector containing the variance
%f each col um.
>>[var(arm 147*var (bsnean)]
445. 6040  423. 0257

. Varf(X) measures the performance of a bootstrap
estimate. To measure the accuracy of an estimate,
we compute the bias, which is defined as the differ-
ence between the expection of the estimator and the
true parameter,

bias(f) = Ef — 6.

The bootstrap estimation of of the bias is given by
bias*(f) = 6* — 6.

Read textbook or Efron (1982) for further detail.

For our example 6 = X,

bias*(X) = X* - X.

>>78.9025-78. 7517
0. 1508

. Suppose X ~ 1 f(Z£). We want to find 100(1 —

a)% confidence interval (CI) for x. It depends on
finding a pivot of u. A pivot is a statistic that con-
tains 4 but whose distribution does not depends on 1
or o. Inthe case f ~ N(u,02), T = % ~ tp_1
is a pivot for . Lett,/ and ¢;_, /o be a/2 and
1 — «/2 quantiles for ¢, distribution. Then the
95% Cl is

<573 — t1_a2S/V/n, T — ta/2s/\/ﬁ>'

If f is not normal, 7" will be still a pivot but we
do not know its distribution. So we generate 1000

bootstrap repliates of 7* = é(/j/)% of T and get the
bootstap CI

(7 = ti_ajeS/ Vs = 28/ V).

t=inline(’ (mean(x)-u)/(std(x)/

length(x)),’ x , u)

for i=1:1000;
trep(i)=t(boot(arm1l), mean(arn)

end;

>> quantile(trep,[0.05 0.95])
-19. 8246 22. 0677

>> mean(arm -22.0677*std(arm/sqrt(147)
40. 3303

>> mean(arm +19.8246*std(arm/sqrt(147)
113. 2677



