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HWS5 is due today before the end of class. J

covered in Test 1 include everything we covered in the first 4

Test 1 is next Friday. There is no homework due next Friday. Topics
Chapters.

| will do a brief review next Wed and spend most of the lecture time
next Wed answering questions. ‘
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The function .
x2
op(x)=—=—e 2, xeR

is a probability density. It is called the standard normal density.

A random variable is called a standard normal random variable if it is
an absolutely continuous random variable with density given by the
function ¢ above.

The distribution function of a standard normal random variable is

given by
X 1 X [2
d(x) = Hdt = —— e zdt,
(x) /_J“ %/_w

and there is no explicit expression for this function ®.
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To get the value of @, you can either use a calculator or the table in
the book. The table in the book only gives the values of ®(x) for
some positive x. To get the value of ®(x) for negative x, we can use
the formula

O(—x)=1-d(x), xeR,

which is due to the symmetry of the density ¢.
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To get the value of @, you can either use a calculator or the table in
the book. The table in the book only gives the values of ®(x) for
some positive x. To get the value of ®(x) for negative x, we can use
the formula

O(—x)=1-d(x), xeR,

which is due to the symmetry of the density ¢.

1 0 2 1 - 2
1 —d>(x):—/ e‘?dt:—/ e 7ds = d(—x).
X
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If X is a standard normal random variable, then

E[X]=0, Var(X)=1.
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If X is a standard normal random variable, then

E[X]=0, Var(X)=1.

E[X]_\/;TT/ xe~ % dx = 0.

Var(X) = E[X?] = \15/ X2~ dx = \15/ xd(—e~%)
T J—co .

2

— \/127 (—xe_%) ‘Cio o \/12?/_00 e‘édx: 1.
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Suppose X is a standard normal random variable, p and o > 0 are
constants. Let Y = u+ 0X. Y is an absolutely continuous random
variable with density given by

Y—n)
e 22, yelR.
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Suppose X is a standard normal random variable, p and o > 0 are
constants. Let Y = u+ 0X. Y is an absolutely continuous random
variable with density given by

1 _w=n?

fy) = e =, yeR
over

The distribution of Y is given by
Yy —p
)

g

Fy(y)=P(Y<y)=Pu+oX <y)=P(X <

(y—u)/o 2
/ ez ax.
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Suppose X is a standard normal random variable, p and o > 0 are
constants. Let Y = u+ 0X. Y is an absolutely continuous random
variable with density given by

)2
fly) = 1 e’(yzc#), y eR.

- oV/2r

The distribution of Y is given by

Fy(y)=P(Y<y)=P(p+oX<y)=PX<

2

1 (y—n)/o .
= — e 2 Qax.
V 27T /;oo

Differentiating wrt y, we get the density of Y given above.
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The function
1 =

e 2, xeR
oV2r
is called a normal density with parameters (1, 02).

f(x) =

A random variable is called a normal random variable with
parameters (u, o) if it is an absolutely continuous random variable
with density given by the function f above.

If X is a normal random variable with parameters (u, o2), then the
random variable
X—pu

ag
is a standard normal random variable.

Z:
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Thus any normal random variable X with parameters (y, o?) can be
written as
X=pu+oZ

with Z being a standard normal random variable.
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Thus any normal random variable X with parameters (y, o?) can be
written as
X=pu+oZ

with Z being a standard normal random variable.

If X is a normal random variable with parameters (u, 02), then

E[X] = p, Var(X)= o>
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Suppose X is a normal random variable with parameters (3,9). Find
(@) P(2 < X <5); (b) P(X > 0); (c) P(|X — 3| > 6).
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Suppose X is a normal random variable with parameters (3,9). Find
(@) P(2 < X <5); (b) P(X > 0); (c) P(|X — 3| > 6).

Let Z = (X — 3)/3. Then Z is a standard normal random variable.
(a)
2-3 - X -3 - 5—3)
3 3 3
= —) — d) —_——
)=o(3) ~®(—3)
1

)) ~ 0.3779.

3
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(b)

P(X>O):P(7X;3>$):P(Z>—1)

=1 (—1) = d(1) ~ 0.8413,
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(0)
X-3_0-3

P(X >0) = P(i3 > T) = P(Z> 1)

=1 (—1) = d(1) ~ 0.8413,

P(|X—3|>6)= P(|¥| >2)=P(|Z] > 2)

=P(Z>2)+P(Z < -2)=2P(Z>2)
— 2(1 — B(2)) ~ 0.0456.



5.4 Normal Random Variables
00000000080

A test is often regarded as being good if the test scores can be
approximated by a normal distribution. The instructor often uses the
test scores to get the mean . and variance 2. Then the instructor
assigns the grade A those whose score is greater than p + o; B to
those whose score is between . and p + o; C to those whose score is
between i — o and u; D to those whose score is between © — 20 and
u — o; and F to those whose score is below 1 — 20.
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A test is often regarded as being good if the test scores can be
approximated by a normal distribution. The instructor often uses the
test scores to get the mean . and variance 2. Then the instructor
assigns the grade A those whose score is greater than p + o; B to
those whose score is between . and p + o; C to those whose score is
between i — o and u; D to those whose score is between © — 20 and
u — o; and F to those whose score is below 1 — 20.

A

Let X be the score of a randomly chosen student in the course. Then

X —
PX>p+0)=P—E >1)=1-0(1) ~ 0.1587

g
X —
P(u<X<p+o)=P0< U”<n
= ®(1) — &(0) ~ 0.3413
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X —
Piu—o<X<p)=P(-1< U“<0)
= ®(0) — d(—1) ~ 0.3413
X —
Plpu—20<X<p—0o)=P(-2< M<—1)

— d(—1) — d(—2) = &(2) — d(1) ~ 01350

X —
P(X < ji—20) = P(*— P 2)=d(-2) =1 - &(2) ~ 0.0228.
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