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1. The100(1 — «)-th percentile ofN (0, 1) will

be denoted by,,. Itis given byl00(1—«) =
®(z,) = pnorm(z,,0,1). We can find per-
centilesz,, using

> z4 = qnorm(1 — a, 0, 1).

> alpha<-c(0,0.01,0.025,0.05,0.1)

> alpha

[1] 0.000 0.010 0.025 0.050 0.100
> gnorm(alpha,0,1)

[1] -Inf -2.33 -1.96 -1.64 -1.28

> gnorm(1-alpha,0,1)

[1] Inf 2.33 1.96 1.64 1.28

. The relationship between cdf and density
function is F(z) = [*__ f(y) dy. Given
F', we can recover the density function by
flx) = dg—f) by the fundamental theorem of
calculus.

Example. f(z) = 2z for0 < z < 1 and
f(z) = 0 otherwise. The cdf is given by
F(z) = 2*for0 < z < 1. F(z) = 0 for

r < 0andF(z) = 1forz > 1. By differen-
tiating F’, we recover the density function.

. GivenX ~ N(u,0?), letZ = 2= |t can
be shown that this is a standard normal dis-
tribution. First find the cdf of7.

< z)=Fx(oz+ p).
By differentiating both sides,

—x2/2

F2(2) = fx(oz + p)o = \/1276

This is exactly the density function of
N(0,1).

EZ = (EX —p)/o=0,VZ =VX/o* =1.

This implies that a linear function of a nor-
mal distribution is again a normal distribu-
tion.

4. Problem. The length of time required to
complete a college test is found to be nor-
mally distributed with mean 50 minutes and
standard deviation 12 minutes.

(a) When should the test be terminated if we
wish to allow sufficient time for 9% of the
students to complete the test? (b) What pro-
portion of students will finish the test be-
tween 30 and 60 minutes? You can use the
following R output.

Solution. Let X be the length of time to
complete the test. Thew = X0 ~
N(0,1), the standard normal distribution.
Need to findc such thatP(X < ¢) =
P(Z < <) = 09. From theR out-
put, P(Z < 1.28) = pnorm(1.28,0,1) =
09. <2 = 128 So at leastc
65.36 minutes should be given.P(30
X < 60) = P(—1.67 < Z < 0.83)
pnorm(0.83,0,1) — pnorm(—1.67,0, 1)
0.75.

Al

5. 100(1 — «) percentile ofN (i, 0?) is o Z, +
1. This idea will be used in probability plots
(Chapter 4.6).

Assigned ProblemsExercises 4.46. Exercise
4.53.



