
Pa
rt1

S
-P

lus
S

h
o

rtC
o

u
rse

–
Pa

rt1
–

T
hesenotesare

m
ostly

basedon

�

T
he

S
-P

lus
m

anuals—
available

online
atM

athsofts

w
ebpage,w

w
w

.m
a

th
so

ft.co
m

,for
dow

nloads(as

P
D

F
-files).A

lso
available

on
the

S
tatD

eptC
om

puter

S
ystem

(seesectionon
U

N
IX

).

�

V
enable’sand

R
ipley’s

book
on

S
-P

lus:
M

o
d

e
rn

A
p

p
lie

d
S

ta
tisticsw

ith
S

-p
lu

s,S
pringer-V

erlag.S
ee

w
w

w
.sta

ts.o
x.a

c.u
k/p

u
b

/M
A

S
S

3
.
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T
he

Schedule

T
his

secondpartofthis
S

-P
lus

S
hortC

oursew
ill

go

through:

E
D

A
E

xploratoryD
ata

A
nalysis.T

his
focuson

transform
ingvariables,selecting(subsetof)

variables,

and
plotting.W

ork
w

ith
the

toxicity
dataalready

createdand
a

shortlook
attw

o
new

datasets;

e
th

a
n

o
l

and
fu

e
l.fra

m
e

.

C
lassicalU

nivariate
Tests

� -test,���

-testand
other

classicalunivariatetests.

S
tatisticalM

odels
U

se
the

toxicity
datato

fit
m

odels

alreadydiscussedin
class.
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U
N

IX

T
he

com
puterthatS

-P
lus

is
installedon

in
the

S
tatD

eptis
a

U
N

IX
m

achine;a
S

un
S

PA
R

C
running

the
S

unO
S5.5

U
N

IX
operatingsystem

.T
he

follo
w

ing
explainshow

to
accessthis

U
N

IX
w

orkstationfrom
com

puterlabsaround
cam

pus(and
using

te
ln

e
tathom

e)and
how

to
startS

-P
lus.

E
nable

your
O

S
U

A
ccessand

Login
to
S
t
a
t

H
ow

to
login

to
the

S
tatD

eptcom
puter,

sta
t.m

p
s.o

h
io

-sta
te.ed

u,from
com

puterlabson
cam

pus(the
follo

w
ing

refersto
M

a
cson

cam
pus):

�

A
ctivate

yourO
S

U
internetaccess.S

elect
E

n
a

b
le

/D
isa

b
le

Y
o

u
r

A
cce

ss
underthe

apple-m
enuon

the
M

acs(type
1

to
activate

your
network

accessand
type

in
yourO

S
U

lo
g

in
-n

a
m

eand
p

a
ssw

o
rd

and
answ

erye
s

to
the

lastquestion).T
he

program
w

hich
is

opennow
is

te
ln

e
t

(or
b

e
tte

rte
ln

e
t

in
som

ecases).

�

F
rom

the
te

ln
e

t
m

enuselectF
ile

and
then

O
p

e
n

C
o

n
n

e
ctio

n
...

and
in

the
field,H

o
st

N
a

m
e

:,

M
ay

4,2000
G

ardarJohannesson
Page3

Pa
rt1

type
sta

t.m
p

s.o
h

io
-sta

te
.e

d
u

and
click

on
C

o
n

n
e

ct
.

�

A
t

the
resultingxte

rm
display,type

yourlo
g

in
-n

a
m

e

(for
the

S
tatD

eptA
ccount)follo

w
ing

the
lo

g
in

:

displayed,and
pressre

tu
rn

.T
hen,follo

w
ing

the
p

a
ssw

o
rd

:
displayed,type

yourp
a

ssw
o

rd,and
press

re
tu

rn
.

�

N
ow

you
are

atthe
U

N
IX

sh
e

llprom
pt,sta

t>
.

T
he

I
P
A
d
d
r
e
s
s

,the
D
I
S
P
L
A
Y

and
X
-
w
i
d
o
w
s

�

S
electN

e
t

in
the

te
ln

e
t

m
enuand

then
selectS

e
n

t

IP
A

d
d

re
ss

,w
hich

then
w

ill
be

displayedatthe
U

N
IX

prom
pt.T

hen
press re

tu
rn

(ignore
allerror

m
essages).This

is
the

IP
A

d
d

re
ss

ofthe
M

ac
you

are
w

orking
on.

�

S
etyourw

orking
display(m

onitor)asthe
M

ac
you

are
w

orking
on.To

do
so,type

atthe
U

N
IX

prom
pt:

se
te

n
v

D
IS

P
L

A
Y

<
yo

u
r

M
a

cs
IP

n
u

m
b

e
r>

:0
.0

w
here,insteadof

<
yo

u
r

M
a

cs
IP

n
u

m
b

e
r>

you
type

in
the

IP
num

berofyourM
ac

(from
above).T

hen
pressre

tu
rn

.
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�

O
penthe

X
-w

in
d

o
w

sprogram
.To

do
so,click

on
the

harddiskicon,then
on

the
C

o
m

m
u

n
ica

tio
n

folder,
then

on
the

M
a

cX
folder,and

finally
on

the
program

icon,nam
edM

a
cX.

O
pen

an
xterm

w
indow

in
X
-
w
i
n
d
o
w
s

�

G
o

backto
the

te
ln

e
t

program
alreadyopenand

type
atthe

U
N

IX
prom

pt:
d

tte
rm

-ls
&

this
w

ill
openanotherU

N
IX

sh
e

ll,butw
ithin

the
X

-w
in

d
o

w
s

program
(M

a
cX)

insteadof
te

ln
e

t
.

�

H
ide

the
te

ln
e

t
program

and
go

backto
the

X
-w

in
d

o
w

s
program

,M
a

cX.

B
asic

U
N

IX
C

om
m

ands

T
he

purposehereis
notto

teachU
N

IX
,

justlistfew
basic

com
m

andsavailable.

l
s

To
listfiles

and
foldersin

the
currentfolder.

(ls
-l

gives

a
detailedoutput,and

e.g.ls
*.s

lists
allfiles

endingw
ith

.s
.)

c
d

To
changefolder.

(cd
..

goesup
one

level,e.g.,cd
N

o
te

s

goesto
the

folderN
o

te
s

in
currentfolder.)
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r
m

To
rem

ove
files

and
folders.(rm

ta
lk.te

x
cm

d
.s

rem
ovesthe

tw
o

files
ta

lk.te
x

and
cm

d
.s

,and
the

com
m

andrm

-r
N

o
te

s
rem

ovesthe
directoryN

o
te

s
—

note
the

-r
option

needed.)

m
v

To
m

ove
(renam

e)files
and

folders.(m
v

ta
lk.te

x

ta
lk

v2
.te

x
m

ovesta
lk.te

x
to

ta
lk

v2
.te

x
in

the
sam

e

folder—
afterexecutingthe

com
m

and,the
file

ta
lk.te

x
doesn’t

existany
m

ore.)

c
p

To
copy

files
and

folders.(cp
ta

lk.te
x

ta
lk

v2
.te

x
.)

e
m
a
c
s

A
n

editor.
(e

m
a

cs
cm

d
.s

&
opensthe

file
cm

d
.s

.In

e
m

a
cs

,a
file

is
also

called
a

bu
ffe

r.)

a
c
r
o
r
e
a
d

A
dobe’s

A
crobatreader.(a

cro
re

a
d

/o
p

t/lo
ca

l/sp
lu

s5
.1

/d
o

c/u
n

ixu
g

.p
d

f
&

opensS
-P

lus

languagem
anual,otherS

-P
lus

m
anualsavailabe(in

the
sam

efolder)

are
sta

tm
a

n
1

.p
d

f
and

sta
tm

a
n

2
.p

d
f

.)

To
getm

ore
inform

ation
(help)on

U
N

IX
com

m
ands,e.g.,

do
m

a
n

cp
on

the
U

N
IX

prom
ptto

gethelp
on

the
copy

com
m

and, cp
.

N
ow

w
e

are
readyto

useS
-P

lus.
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A
G

entle
Introduction

to
S

-P
lu

s

B
efore

I
S

tart

B
efore

startingS
-P

lus
for

the
firsttim

e,type
atthe

U
N

IX

prom
pt(sta

t>
)

in
an

xte
rm

in
a

l
openin

the

X
-w

in
d

o
w

s
program

,the
follo

w
ing:

S
C

H
A

P
T

E
R

and
pressre

tu
rn

.
(T

his
creatsa

folder,.D
a

ta
,in

yourcurrent

folder(w
hereyou

executedthe
com

m
andS

C
H

A
P

T
E

R.In
.D

a
ta

,

S
-P

lus
storesthe

o
b

je
ctscreatedin

a
S

-P
lus

session.)

S
tating

S
-P

lu
s

To
S

tartS
-P

lus,type:
S

-e

W
hatyou

seenow
is

the
S

-P
lus

prom
pt,>

,a
S

-P
lus

exp
re

ssio
nis

typed
atthe

prom
ptand

eva
lu

a
te

dby
pressing

re
tu

rn
.M

ore
than

one
expressioncan

be
typed

in
a

single

line
by

using
;

asseparator.A
lso,the

sam
eexpressioncan

be
typed

in
m

ore
than

one
line

by
pressing re

tu
rn

w
hen

the
expressionis

notcom
pleted.A

t
thatpoint,the

prom
pt

M
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changesto
+

to
show

thatthe
expressionis

unfinished.T
he

sym
bol#

tells
S

-P
lus

to
ignore

w
hateveris

typed
afterthe

sym
bolon

the
com

m
andline

(usedto
putcom

m
ents).

T
he

-e
option

usedw
hen

startingS
-P

lus,
in

this
case,tells

S
-P

lus
to

usee
m

a
cstype

ofcom
m

andline
editor.T

he
follo

w
ing

table
is

usefulw
hen

editing
yourexpressionsat

the
S

-P
lus

com
m

andline
beforeevaluating:

A
ction

keystroke

backward
character

C
trl-b

forw
ard

character
C

trl-f

previous
line

C
trl-p

nextline
C

trl-n

beginning
ofline

C
trl-a

end
ofline

C
trl-e

kill
line

C
trl-k

M
y

F
irst

S
-P

lu
s

S
ession

Y
ourhave

alreadystartedyourS
-P

lus
session.Let’s

try
out

few
basicevaluations(the

S
-P

lus
prom

pt, >
,is

show
n,but

M
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shouldnotbe
typed,and

the
outputfrom

the
expressionis

also
show

ned;follo
w

ing
the

com
m

andline).

>
4

+
5

#
#

a
d

d
itio

n

[1
]

9

>
(9

*
5

)
-

7
#

#
u

se
p

a
re

n
th

e
se

s

[1
]

3
8

>
(8

/2
)ˆ2

#
#

p
o

w
e

r

[1
]

1
6

>O
utputfrom

an
exp

re
ssio

ncan
be

a
ssig

n
e

dto
an

o
b

je
ctfor

lateruse(insteadofre-typing
the

sam
eexpression).

A
ssignm

entsare
donew

ith
the

operator<
-

,orjust
(easier

to
read

<
-

).E
xam

ple:

>
x

<
-

4
5

#
#

a
ssig

n
in

g
4

5
to

x

>
x

#
#

th
e

o
b

je
ct

x

[1
]

4
5

>
m

u
<

-
4

0
;

s
<

-
1

0
#

#
m

e
a

n
a

n
d

S
D

>
z

<
-

(x
-

m
u

)/s
#

#
Z

-va
lu

e

>
z

[1
]

0
.5

>
lik

<
-

1
/sq

rt(2
*sˆ2

)
*

+
e

xp
(-0

.5
*

zˆ2
)

#
#

th
e

n
o

rm
a

l
d

e
n

sity

>
lik

[1
]

0
.0

6
2

4
0

1
9

5

>
lo

g
.lik

<
-

lo
g

(lik)
#

#
th

e
lo

g
-like

lih
o

o
d

>
lo

g
.lik

[1
]

-2
.7

7
4

1
5

9
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>H
ere

w
e

both
assignedthe

value
ofexpressionsto

objects

and
usedsom

eofthe
fu

n
ctio

n
savailable

in
S

-P
lus

(sq
rt

,

e
xp

and
lo

g
).

W
e

can
see(list)

the
objectsthatw

e
have

createdhitherto:

>
ls()

[1
]

".L
a

st.va
lu

e
"

"lik"
"lo

g
.lik"

[4
]

"m
u

"
"s"

"x"

[7
]

"z"

>and
w

e
can

also
re

m
ove

objectsthatw
e

have
created,e.g.

>
rm

(lo
g

.lik)

>To
quitS

-P
lus

>
q

()

N
ote

thatthe
objectscreatedin

this
S

-P
lus

sessionare
all

available
to

S
-P

lus
w

hen
startedagain.
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S
,the

P
rogram

m
ing

L
anguage

O
bjectsin

S
-P

lus
are

basicallyofthreetypes;ve
cto

rs,lists

and
fu

n
ctio

n
s.

V
ectors

T
he

elem
entsofvectorsare

eithernum
eric,logicalor

characterstrings.

>
d

a
ta

<
-

c(2
5

,3
1

,2
7

,2
9

,2
6

)
#

#
co

n
ca

te
n

a
tin

g

>
d

a
ta

#
#

p
rin

t
d

a
ta

[1
]

2
5

3
1

2
7

2
9

2
6

>
le

n
g

th
(d

a
ta

)
#

#
th

e
le

n
g

th

[1
]

5

>
d

a
ta

[3
]

#
#

e
le

m
e

n
t

3

[1
]

2
7

>
in

d
<

-
2

:4
#

#
se

q
u

e
n

ce
(in

d
e

xin
g

)

>
in

d

[1
]

2
3

4

>
d

a
ta

[in
d

]
#

#
su

b
se

t

[1
]

3
1

2
7

2
9

>
lo

g
(d

a
ta

)
#

#
lo

g
a

rith
m

[1
]

3
.2

1
8

8
7

6
3

.4
3

3
9

8
7

3
.2

9
5

8
3

7
3

.3
6

7
2

9
6

3
.2

5
8

0
9

7

>
su

m
(d

a
ta

)
#

#
su

m

[1
]

1
3

8
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>
m

e
a

n
(d

a
ta

)
#

#
m

e
a

n

[1
]

2
7

.6

>
sq

rt(va
r(d

a
ta

))
#

#
S

D

[1
]

2
.4

0
8

3
1

9

>
std

e
v(d

a
ta

)
#

#
S

D
a

lso

[1
]

2
.4

0
8

3
1

9

>
le

v
<

-
c("h

ig
h

","lo
w

")
#

#
ch

a
ra

cte
rs

>
le

v[1
]

[1
]

"h
ig

h
"

>Lists

A
listcan

storedifferenttypesofdata—
think

aboutit
asa

listofotherS
-P

lus
objects:

>
m

y.l
<

-
list(x=

1
:5

,
y=

d
a

ta
)

>
m

y.l
#

#
p

rin
t

o
u

t
th

e
list

$
x:

[1
]

1
2

3
4

5

$
y:

[1
]

2
5

3
1

2
7

2
9

2
6

>
n

a
m

e
s(m

y.l)
#

#
th

e
n

a
m

e
s

(a
ttrib

u
te

s)

[1
]

"x"
"y"

>
m

y.l$
x

#
#

th
e

x
ite

m
o

f
th

e
list

[1
]

1
2

3
4

5
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>
m

y.l$
y[2

:4
]

#
#

e
le

m
e

n
ts

2
-4

o
f

y

[1
]

3
1

2
7

2
9

>M
atrices

and
Indexing

(Logicals)

D
ata

are
very

often
storedin

tables(m
atrices):

>
m

a
t

<
-

cb
in

d
(x=

1
:5

,
y=

rn
o

rm
(5

,m
e

a
n

=
1

0
,sd

=
5

))

>
m

a
tx

y

[1
,]

1
2

1
.9

7
8

4
0

6

[2
,]

2
1

0
.4

1
2

5
0

0

[3
,]

3
9

.8
7

5
5

9
2

[4
,]

4
1

3
.7

6
2

8
0

9

[5
,]

5
4

.4
6

0
7

8
8

>(N
ote,yourow

n
y

data,the
random

num
bersfrom

the
norm

alrandom

num
bers,w

ill
notbe

the
sam

easabove.)

>
d

im
(m

a
t)

#
#

th
e

d
im

e
n

sio
n

[1
]

5
2

>
d

im
n

a
m

e
s(m

a
t)

#
#

ro
w

a
n

d
co

lu
m

n
n

a
m

e
s,

if
a

n
y

[[1
]]:

ch
a

ra
cte

r(0
)

[[2
]]:

[1
]

"x"
"y"
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>
m

a
t[1

:2
,]

#
#

first
tw

o
ro

w
s

x
y

1
2

1
.9

7
8

4
1

2
1

0
.4

1
2

5
0

>
m

a
t[,1

]
#

#
th

e
first

co
lu

m
n

,
b

y
n

u
m

b
e

r

1
2

3
4

5

>
m

a
t[,’y’]

#
#

th
e

se
co

n
d

co
lu

m
n

,
b

y
n

a
m

e

2
1

.9
7

8
4

1
1

0
.4

1
2

5
9

.8
7

5
5

9
2

1
3

.7
6

2
8

1
4

.4
6

0
7

8
8

>
m

a
t.2

<
-

m
a

t[-1
,]

#
#

re
m

o
ve

th
e

first
lin

e

>
m

a
t.2

x
y

2
1

0
.4

1
2

5
0

0

3
9

.8
7

5
5

9
2

4
1

3
.7

6
2

8
0

9

5
4

.4
6

0
7

8
8

>Insteadofpicking
specificlines

from
the

m
a

t
object

createdabove,w
e

can
pick

(rem
ove!)

lines,conditionalon
otherdata.

>
in

d
<

-
m

a
t[,’y’]

>
1

0
#

#
w

h
ich

’y’
a

re
>

1
0

?

>
in

d
#

#
ve

cto
r

o
f

lo
g

ica
ls,

T
R

U
E

/F
A

L
S

E

T
T

F
T

F

>
m

a
t.3

<
-

m
a

t[in
d

,]
#

#
sto

re
in

a
se

p
a

ra
te

m
a

trix

>
m

a
t.3
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rt1

x
y

1
2

1
.9

7
8

4
1

2
1

0
.4

1
2

5
0

4
1

3
.7

6
2

8
1

>O
therlogicaloperatorsfor

directcom
parisonare

<
(less),

=
=

(equal),<
=

(lessorequal),>
=

(greaterorequal),!=
(notequal).A

nd
also;&

(A
N

D
),

|
(O

R
)and

!
(N

O
T

).
W

hatdoesthis
gives:

>
m

a
t[!((m

a
t[,’y’]

>
8

)
&

(m
a

t[,’y’]
<

1
2

)),]

x
y

1
2

1
.9

7
8

4
0

6

4
1

3
.7

6
2

8
0

9

5
4

.4
6

0
7

8
8

>F
unctions

T
hereare

m
any

fu
n

ctio
n

sbuilt
into

S
-P

lus.
H

ere
are

few
:

A
rithm

etical
a

b
s

,lo
g

,sq
rt

,e
xp

,sin
,a

sin
.

S
tatistics

su
m

,m
e

a
n,va

r
,m

e
d

ia
n

,m
in

,m
a

x,
q

u
a

n
tile

,su
m

m
a

ry
.

Integers
(or

digits)
ro

u
n

d
,tru

n
c

,flo
o

r
,ce

ilin
g

.

D
istrib

utions
Forthe

norm
aldistribution;d

n
o

rm
,

p
n

o
rm

,q
n

o
rm

and
rn

o
rm

for
the

density,cdf,

M
ay
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rt1

quantileand
random

-num
bers,respectively.S

im
ilarly

for
otherdistributions,e.g.,for

the
densities; d

t
(t),d

f

(F
),d

ch
isq

(���

),d
b

in
o

m
(binom

ial),d
g

a
m

m
a

(G
am

m
a),d

e
xp

(exponential),etc.

To
get h

e
lp

on
functions,do

e.g.?
rn

o
rm

atthe
S

-P
lus

prom
pt.To

justseew
hata

rg
u

m
e

n
tsa

function
takes,do

e.g.

a
rg

s(rn
o

rm
)

atthe
prom

pt.
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Pa
rt1

W
orking

w
ith

D
ata

in
S

-P
lu

s

In
m

ostcases,the
datayou

are
w

orking
w

ith
hasalready

beenenteredinto
a

file;this
could

justbe
a

plain
table

in
a

text-file
createdby

som
eeditor.

In
the

file
/h

o
m

e
/g

a
rd

a
r/p

u
b

/to
xicity.d

a
t

is
the

toxicity
dataintroducedin

class:

co
n

n
o

kille
d

0
.1

0
4

7
8

0
.1

5
5

3
1

4

0
.2

0
5

5
2

4

0
.3

0
5

2
3

2

0
.5

0
4

6
3

8

0
.7

0
5

4
5

0

0
.9

5
5

2
5

0

In
this

case,the
colum

nsare
separatedw

ith
ta

b
.

(If
you

don’t

have
accessto

this
file,it

is
easyto

createand
allreferencesto

the
file

in

below
S

-P
lus

expressionsshouldbe
changesaccordingly,i.e.,nam

eand

location.)

Im
port

–
U

sing
d
a
t
a
.
f
r
a
m
e

objects

A
n

objectofcla
ssd

a
ta

.fra
m

e
is

a
list

objectw
hich

M
ay
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rt1

looks
and

feelslik
e

a
table.Let’s

im
portthe

toxicity
data

into
S

-P
lus:

>
to

x
<

-
re

a
d

.ta
b

le
("/h

o
m

e
/g

a
rd

a
r/p

u
b

/to
xicity.d

a
t",

+
h

e
a

d
e

r=
T

)

>
to

xco
n

n
o

kille
d

1
0

.1
0

4
7

8

2
0

.1
5

5
3

1
4

3
0

.2
0

5
5

2
4

4
0

.3
0

5
2

3
2

5
0

.5
0

4
6

3
8

6
0

.7
0

5
4

5
0

7
0

.9
5

5
2

5
0

>
cla

ss(to
x)

[1
]

"d
a

ta
.fra

m
e

"

>
n

a
m

e
s(to

x)

[1
]

"co
n

"
"n

o
"

"kille
d

"

>
to

x$
co

n

[1
]

0
.1

0
0

.1
5

0
.2

0
0

.3
0

0
.5

0
0

.7
0

0
.9

5

>
n

a
m

e
s(to

x)
<

-
c(’d

’,’n
’,’r’)

>
to

x[1
:2

,]

d
n

r

1
0

.1
0

4
7

8

2
0

.1
5

5
3

1
4

>If
the

data-filew
asw

ithouth
e

a
d

e
rs

(lik
e

the
file

/h
o

m
e

/g
a

rd
a

r/p
u

b
/to

xicity
v2

.d
a

t
),then

the
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rt1

h
e

a
d

e
r

argum
entto

re
a

d
.ta

b
le

w
ould

be
given

the

value
F

A
L

S
E

(F
).

(If
you

have
tim

e;try
to

readin
the

file
w

ithout

headerand
assignc(’d

’,’n
’,’r’)

asnam
esto

the
resulting

d
a

ta
.fra

m
e

.)

E
xplore

>
su

m
m

a
ry(to

x)
#

#
su

m
m

a
ry

in
fo

fo
r

e
ve

ry
co

l

d
n

M
in

.:0
.1

0
0

0
M

in
.:4

6
.0

0

1
st

Q
u

.:0
.1

7
5

0
1

st
Q

u
.:4

9
.5

0

M
e

d
ia

n
:0

.3
0

0
0

M
e

d
ia

n
:5

2
.0

0

M
e

a
n

:0
.4

1
4

3
M

e
a

n
:5

1
.2

9

3
rd

Q
u

.:0
.6

0
0

0
3

rd
Q

u
.:5

3
.5

0

M
a

x.:0
.9

5
0

0
M

a
x.:5

5
.0

0

r

M
in

.:
8

.0
0

1
st

Q
u

.:1
9

.0
0

M
e

d
ia

n
:3

2
.0

0

M
e

a
n

:3
0

.8
6

3
rd

Q
u

.:4
4

.0
0

M
a

x.:5
0

.0
0

>
sa

p
p

ly(to
x,su

m
)

#
#

a
p

p
ly

su
m

to
e

ve
ry

co
l

d
n

r

2
.9

3
5

9
2

1
6

>
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>
re

s
<

-
to

x$
n

-
m

e
a

n
(to

x$
n

)
#

#
d

e
via

tio
n

fro
m

m
e

a
n

>
su

m
m

a
ry(re

s)

M
in

.
1

st
Q

u
.

M
e

d
ia

n
M

e
a

n
3

rd
Q

u
.

M
a

x.

-5
.2

8
6

0
-1

.7
8

6
0

0
.7

1
4

3
0

.0
0

0
0

2
.2

1
4

0
3

.7
1

4
0

>M
anage

>
to

x$
p

<
-

to
x$

r/to
x$

n
*

1
0

0
#

#
p

e
rce

n
ta

g
e

kille
d

>
to

x

d
n

r
p

1
0

.1
0

4
7

8
1

7
.0

2
1

2
8

2
0

.1
5

5
3

1
4

2
6

.4
1

5
0

9

3
0

.2
0

5
5

2
4

4
3

.6
3

6
3

6

4
0

.3
0

5
2

3
2

6
1

.5
3

8
4

6

5
0

.5
0

4
6

3
8

8
2

.6
0

8
7

0

6
0

.7
0

5
4

5
0

9
2

.5
9

2
5

9

7
0

.9
5

5
2

5
0

9
6

.1
5

3
8

5

>
to

x[to
x$

p
>

5
0

,]

d
n

r
p

4
0

.3
0

5
2

3
2

6
1

.5
3

8
4

6

5
0

.5
0

4
6

3
8

8
2

.6
0

8
7

0

6
0

.7
0

5
4

5
0

9
2

.5
9

2
5

9

7
0

.9
5

5
2

5
0

9
6

.1
5

3
8

5

>
to

x$
p

/to
x$

d
#

#
%

kille
d

p
e

r
to

xicity

[1
]

1
7

0
.2

1
2

8
1

7
6

.1
0

0
6

2
1

8
.1

8
1

8
2

0
5

.1
2

8
2

1
6

5
.2

1
7

4

[6
]

1
3

2
.2

7
5

1
1

0
1

.2
1

4
6

>
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rt1

H
om

ew
ork

2

W
ork

w
ith

the
to

x
d

a
ta

.fra
m

e
alreadycreated.

�

C
om

putesum
m

arystatistics(using
the

function

su
m

m
a

ry
)

for
the

p
colum

n
(percentagekilled)

o
n

ly.

C
om

putethe
standarddeviation

ofpercentagekilled.

�

P
rintoutthe

firstline
in

the
to

x
dataw

herepercentage

killed
is

above
50%

(i.e.,line
4)w

ith
o

u
tspecifyingthe

line
by

num
ber(do

notdo
to

x[4
,]

),butusing
the

percentagecolum
n

instead(the
p

colum
n)and

logical

operators.(T
hatis,even

thoughthe
toxicity

dataw
ould

look

different,yourcom
m

andsw
ould

stillprintoutthe
firstline

w
herethe

percentagekilled
exceeded50%

for
the

firsttim
e.)

H
int:

it
is

good
to

w
rite

yourS
-P

lus
com

m
andsinto

a
file

(any
M

ac
editorinstalledis

fine)and
then

copy
and

paste

the
com

m
andsto

the
S

-P
lus

prom
ptand

evaluateand
copy

and
pastethe

resultinto
a

file.

T
urn

in
the

S
-P

lus
output(show

ing
the

com
m

andsused

also).
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