
1

S
o
lu

tio
n
s
to

S
u
p
p
le

m
e
n
ta

l
P

r
o
b
le

m
s
fo

r
S
ta

t
2
0
6

R
e
v
ie

w
N
ote:

S
olu
tion

s
to
o
d
d
-n
u
m
b
ered

p
rob
lem
s
from

th
e
tex
t
are
at
th
e
b
ack

of
th
e
tex
t.
S
om
e
solu

tion
s
to
oth
er
p
rob
lem
s
are

listed
b
elow

.
T
h
ose

n
ot
listed

b
elow

w
ill
b
e
availab

le
sep
erately

as
p
d
f
fi
les.

S
a
m
p
lin

g
d
istr

ib
u
tio

n
s

S
ee
tex
t
for
solu

tion
s.

C
o
n
fi
d
e
n
c
e
In
te
r
v
a
ls
a
n
d
E
stim

a
tio

n
P
r
o
b
le
m
s

P
rob
lem
s
1-5:

S
ee
tex
t
for
solu

tion
s.

P
rob
lem
s
6-9:

S
ee
sep
erate

solu
tion

s.

H
y
p
o
th
e
sis

T
e
stin

g
P
r
o
b
le
m
s

P
rob
lem
s
1-5:

S
ee
tex
t
for
solu

tion
s.

6.
H

0
:
µ
=
0

H
a
:
µ
>
0

t
=

x
−
µ

0

s/ √
n
=
4.8

−
0

4.4/ √
19
=
4.76

T
h
e
corresp

on
d
in
g
p
-valu

e
is
less

th
an
.005,

sin
ce
th
e
t
1
8
d
istrib

u
tion

h
as

P
r(t

>
2.878)

=
.005.

S
o
at

α
=
.05
w
e
reject

H
0
an
d
con
clu
d
e
th
at
th
e

p
lan
t
is
d
oin
g
w
orse

on
average

th
an
th
e
com

p
u
ter.

7.
In
(B
),
th
e
sign

ifi
can
ce
level

α
sh
ou
ld
b
e
sm
aller.

α
is
th
e
ch
an
ce
th
at
if
th
e
n
u
ll
h
y
p
oth
esis

is
correct,

you
w
ill
(m
istaken

ly
)

d
ecid

e
to
reject

it.
T
h
at
is,
it’s
th
e
ch
an
ce
th
at
you

d
ecid

e
to
sw
itch

w
h
en

in
fact

you
sh
ou
ld
n
’t.
T
h
e
b
igger

th
e
cost

of
sw
itch
in
g,
th
e
m
ore

certain
you

w
an
t
to
b
e
th
at
you
’re
m
ak
in
g
th
e
righ

t
d
ecision

to
sw
itch
.
T
h
at
is,

you
w
an
t
th
e
ch
an
ce
of
m
istaken

ly
sw
itch
in
g
to
b
e
sm
allest

w
h
en
th
e
cost

of
m
istaken

ly
sw
itch
in
g
is
largest.

8.
T
ru
e.
T
h
e
p
-valu

e
is
th
e
p
rob
ab
ility

th
at
(for

ex
am
p
le)
a
stan

d
ard

n
orm

al
is
less

th
an
th
e
ob
served

valu
e
of
th
e
test

statistic.
T
h
e
ob
served

valu
e

can
’t
b
e
calcu

lated
u
n
til
after

th
e
d
ata

are
ob
served

.

9.
H

0
:
π
=
.5

H
a
:
π
>
.5

n
=
218,p

=
126/218

=
.578,α

=
.05

test
statistic

=
z

o
b
s

=
(p

−
π

0 )/
√

π
0 (1

−
π

0 )/n
=

(.578
−

.5)/
√

.5(.5)/218
=
2.303

p
-valu

e
=
P
r(Z

>
z

o
b
s )
=
P
r(Z

>
2.303)

=
.0107

so
w
e
d
on
’t
reject

H
0 .

T
h
ere’s

n
ot
su
ffi
cien

t
ev
id
en
ce
to
con
clu
d
e
th
at
th
e
retu

rn
in
g
ch
am
p
h
as

a
b
etter

th
an
50%

ch
an
ce
of
w
in
n
in
g.

10.
T
h
e
resu

lts
of
th
e
fi
rst
test

m
ean

th
at
th
e
test

statistic
w
as
n
ot
a
large

p
ositive

n
u
m
b
er.

In
th
e
secon

d
test

w
e
w
ou
ld
reject

th
e
n
u
ll
if
th
e
test

statistic
w
as
large

en
ou
gh
in
eith
er
th
e
p
ositive

or
th
e
n
egative

d
irection

.
T
h
is
m
igh
t
or
m
igh
t
n
ot
h
ave

h
ap
p
en
ed
,
an
d
w
e
h
ave

n
o
w
ay
to
tell

w
ith
-

ou
t
k
n
ow
in
g
th
e
ob
served

valu
e
of
th
e
test

statistic.
S
o
it’s

n
ot
p
ossib

le
to
tell

w
h
eth
er
w
e’d
reject

th
e
n
u
ll
in
secon

d
h
y
p
oth
esis

test.

11.
T
h
e
p
-valu

e
is
calcu

lated
w
ith
th
e
d
ata.

F
or
ex
am
p
le,
if
you
r
test

statistic
h
as
a
stan

d
ard

n
orm

al
d
istrib

u
tion

an
d

th
e
ob
served

valu
e
of
th
e
test

statistic
is
z
=
5.30,

th
e
p
-valu

e
w
ou
ld

b
e
on
e
of
P
r(Z

>
5.30),P

r(Z
<
5.30)

or
2
P
r(Z

>
5.30),

d
ep
en
d
in
g
on

w
h
eth
er
th
e
altern

ative
h
y
p
oth
esis

w
as
”
>
”,”

<
”,”

6=
”.

12.
S
ee
sep
erate

solu
tion

s

13.
S
ee
sep
erate

solu
tion

s

R
e
g
r
e
ssio

n
p
r
o
b
le
m
s

1.
S
S

1
w
ill
b
e
sm
aller.

T
h
is
is
b
ecau

se
a
an
d
b
are

ch
osen

to
m
in
im
ize

th
e
su
m
of
sq
u
ared

d
istan

ces
b
etw
een

th
e
Y

i
valu

es
an
d
th
e
fi
tted

lin
e.

B
ecau

se
a
6=

β
0
an
d
b
6=

β
1 ,
th
e
con
stan

ts
β

0
an
d
β

1
w
ill
n
ot
m
in
im
ize

th
e
su
m
of
sq
u
ared

d
istan

ces
for
th
is
d
ata

set.

2.
O
u
tp
u
t
1
m
atch

es
p
lot
1
(p
lot
1
h
as
sm
allest

s)
O
u
tp
u
t
2
m
atch

es
p
lot
4
(p
lot
4
m
an
y
m
ore

d
ata

p
oin
ts,
an
d
sam

e
s
as

p
lots

2
an
d
3.
T
h
u
s
s

a
an
d
s

b
are

sm
aller)

O
u
tp
u
t
3
m
atch

es
p
lot
3
(after

id
en
tify
in
g
ou
tp
u
t
4
th
is
is
th
e
on
ly
on
e

left)
O
u
tp
u
t
4
m
atch

es
p
lot
2
(p
lot
2
h
as
an
in
tercep

t
of
4)

3.
(N
ote

-
I
u
sed

2
in
stead

of
1.96

in
solu

tion
s
b
elow

for
a
z-critical

valu
e

corresp
on
d
in
g
to
95%

)

(a)
a
±
2s

a
=
4.1191

±
2(0.5152)

=
4.1191

±
1.0304

=
(3.0887,5.1495)



2

(b
)
b
±
2s

b
=

−
0.28563

±
2(0.06771)

=
−
0.28563

±
0.13542

=
(−
0.42105,−

0.15021).

(c)
z
=
(−
0.28563

−
(−
0.2))/0.06771

=
−
1.26

W
e
d
o
n
ot
reject

H
0
at

α
=
0.05,

sin
ce

−
2
<

z
<
2.
T
h
u
s
w
e

con
clu
d
e
th
at

β
1
=

−
0.2
is
p
ossib

le.

(d
)
a
=
4.12

m
ean
s
th
at
a
n
oteb

o
ok
w
ith

n
o
w
eigh

t
w
ou
ld
last

4.12
h
ou
rs.

b
=

−
0.286

m
ean
s
th
at
as
w
eigh

t
in
creases,

b
attery

life
d
ecreases.

S
p
ecifi

cally,
for
every

ex
tra
p
ou
n
d
,
th
e
b
attery

life
d
ecreases

b
y
0.286

h
ou
rs.

(e)
In
th
e
form

u
las
b
elow

,
I
u
se
th
e
follow

in
g
facts

•
s

z
=
16s

x
,
i.e.

th
e
stan

d
ard

d
ev
iation

of
th
e
n
ew
p
red
ictor

is
16

tim
es
as
large.

•
z
=
16x
,
i.e.

th
e
m
ean

of
th
e
n
ew
p
red
ictor

is
16
tim
es
as
large.

•
S

z
y
=
16S

x
y

•
S

z
z
=
16

2S
x
x

i.
d
=

S
z
y /S

z
z
=
16S

x
y /(16

2S
x
x
)
=

S
x
y /(16S

x
x
)
=

b/16
=

−
0.28563/16

=
−
.01785

ii.
c
=
y
−
d
x
=
y
−

b16
(16x

)
=
a
=
4.1191

iii.
s
=

n
∑i
=

1 (Y
i −

ŷ
i )

2/(n
−
2)
=
0.5476.

T
h
at
is,

s
d
o
esn
’t
ch
an
ge

from
th
e
origin

al
m
o
d
el.

T
h
e
n
ew
fi
tted

m
o
d
el
h
as
th
e
sam

e

p
red
icted

valu
es
b
ecau

se
ŷ
=
c
+
dZ
=
a
+

b16
(16X

i )
=
a
+
bX

i .

S
in
ce
th
e
p
red
iction

s
are
th
e
sam

e,
th
e
su
m
of
sq
u
ared

errors
is

th
e
sam

e.

iv
.
s

d
=

s
√
S

z
z

=
s

√
16

2S
x
x

=
s

16 √
S

x
x

=
s

b /16
=
0.06771/16

=

0.00423.

4.

30
±
1.96(1)

√

1
+
5.2

2

1.96
2


