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1. Quantile function. For given probability «,
the quantile is the point ¢ such that ¢, =
F~Y(a). In lecture 11, we showed how to es-
timate the CDF based on Monte-Carlo inte-
gration. It was shown that F'(z) can be esti-
mated by >~ | Ix,<,/n, i.e. the proportion of
random sample that is smaller than z. Now
consider the order statistics X; of X;. If
Xy < o < X(j41), there are j samples that
are smaller than = so F'(z) = j/n. Given
]/TL <a< (] + 1)/n, Qo = X(j).

function g=quantile(x, p)
sorted=sort (x);
g=sorted(round(size(x,1)*p));

A different possibly more sophisticated estima-
tion can be found in Frigge et al. (1989) The
American Statistician. 43:50-54.

2. We are interested in testing if the arm strength
x; of the construction workers is 80 pounds
(load strength.data). Let ; be the mean arm
strength. Then

Hy:p=80vs. Hy: pu# 80.

If z; are from normal, under H,, the appropri-
ate test statistic is ¢-statistic

:h ~ 1
S/\/ﬁ n—1-

We reject Hy if T is either large or small. Sup-
pose P(—c < T < ¢) = a. We reject H if
[t| > ¢ with 100(1 — «)% significance. As-
sume that you do not know the distributional
form of T in which case you do now know the
value of ¢ and in turn there is no inference.

T
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3. From QQ-plot, the arm strength data x; seems
to follow N(u, o) so we use N(u,o) as the
pseudo-population. We generate m random
samples from the pseudo-population and com-
pute T statistic for each random sample.

m=10000;
si gma=std(arm;

n=si ze(arm1l);
mu=nean(arm ;
>>[ nmu si gma]
ans =
78. 7517 21.1093
>>t ob =(rmnu-80)/ (sigma/sqgrt(n))
tob =
-0.7170
for i=1.m x=si gma*snrnd(n)+nu;
t(i)=(nmean(x) -
end;
>> quantile(t,[0.05 0.95])
ans =
-2.3720 0.9107
>> norncdf ([-1. 65,
ans =
0. 0495 0. 9509

1.65])

t=zeros(m1);

80)/ (sigma/sqgrt(n));



