Math 408 - Mathematical Statistics

Lecture 27+. The Bootstrap Method: Simulation Results
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Example: Gaussian Model
Suppose that:

(] )ﬁ,..

oy Xn ~ N(p,0?), true values: p=1and o =2

@ Exact Confidence Intervals:
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%E———— Data:
mu0=1; % true mean
=zigmad=2; % true sigma
n=100; % sample size;
X=ml+=sigmald*randn(l,n); % data
%¥-——- MLEs:
mu_mle=mean (X} ;
sigma mle=std(X,1):
%£——-- Level of Confidence:
alpha=0.05; % 100 (l1-alpha) CI
%$———- Exact Confidence Intervals:
CImu exact=[mu mle-sigma mle*tinv(l-alpha/2,n-1)/sgrt(n-1),
mu_mle+sigma mle*tinv(l-alpha/2,n-1)/sqgrtin-1)];
CIsigma exact=[=zgrt(n*sigma mle"2/chilinv(l-alpha/2,n-1)),
sgre (n*sigma mle~2/chi2inv(alpha/2,n-1))]1:
% [phat,pci] = mle(X);
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Bootstrap

%$--—-- Bootstrap Confidence Intervals:

B=10: ¥ number of the bootstrap samples

for i=1:B
Z(i,:)=mu mle+sigma mle*randn(l,n); % "bootstrap data"
mu b(i)=mean(Z(i,:)); % MLE from b-data
sigma b(i)=std(Z(i,:),1): % MLE from b-data
Delta mu(i)=mu b(i)-mu mle;
Delta sigma(i)=sigma b(i)-sigma mle;

end

CImu bootstrap=[mu mle-guantile(Delta mu, :I.—alph-?u'z}q,L
ma_mle-quantile (Delta_mu,alpha/2)]:

Clzigma bootstrap=[sigma mle-quantile (Delta sigma, 1—alpha/2}4_
sigma mle-guantile (Delta sigma, alpha/2)1;
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Confidence Intervals for p, n = 100

Sample size n=100
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Confidence Intervals for o, n = 100

Samples size n=100
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Confidence Intervals for i, n = 1000

Sample size n=1000
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Confidence Intervals for o, n = 1000

Sample size n=1000
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