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e SAS OnDemand for Academics SAS Studio

« Base SAS

« SAS/STAT software

« SAS/GRAPH software

« SAS/ETS software

« SAS/OR software, including OPT, PRS, 1VS, and LSO
« SAS/IML software

« SAS/CONNECT
_ _ SAS
 SAS High-Performance Forecasting

e SAS/ACCESS Interface to PC Files Enterprise Guide

e SAS/QC software
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e SAS OnDemand for Academics/SAS Studio

Microsoft Internet Explorer 9+

(Microsoft Internet Explorer 10+ is recommended for
certain features, such as the ability to drag and drop files)
Google Chrome 21

Mozilla Firefox 14 on Windows 7

Mozilla Firefox 15 on Mac OS X

Apple Safari 5.1 on Windows 7

Apple Safari 6.0 on Mac OS X O

(o)
SAS Studio supports iOS6 and above for Apple devices

such as the iPad. The minimum display size (resolution)
required to run SAS Studio is 1024 x 768 pixels...

iPad SAS




SAS University Edition 1—:?7'".

| RS
« SAS OnDemand for Academics SAS
e SAS SAS University Edition
« SAS University Edition SAS
SAS
« SAS PC

Oracle VM VirtualBox

VMware Player

SAS University Edition: Windows

https://support.sas.com/software/products/university-edition/docs/ja/SASUniversityEditionlnstallGuideWindows.pdf




SAS OnDemand for Academics +=5

1. http://support.sas.com/software/products/ondemand-academics/

Getting Started

Control Center

https://odamid.oda.sas.com/SASODAControlCenter/

3. SAS Studio
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SAS?® Studio

(B8 a7 T %
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AT =5

® MPG_City

hydUE#: =5
{50ﬂgn

ERREE: s as
® weight
[(JHEED L

-

l

F="7
[

aF 0y P
G & 4=

SR aIEDTEE
EET I ]
Origin 3 | AsiaBurcpe LSA

A AIATF oA |
ERIhEAT -2 | 42

|:# S Esy

TEREEH : MPG_Gity MPG ([City)

Carecled Total 427 1171642056

O- B &
27* macro for
28

2% fmacro make]
30 $do i
31
32

055733 1743437 3497466

Type |
FF ABE FHdn
Origin 2 960120665
Weight 1 sEeTaTAL

FFH
451 061332 3933
BE67A17A2 | 46517

[=]:]: 4 FhHi | FOFF | Fili| Fr>F
el 3 652343388  T6H4663 17744 <0001
a4 Erar 44 Slacds0ce | 1225207

R2E  FEEEW | Root MSE | MPG.City DT
2006075

Fifi | Pr>F

<o
<o

Ll
L

$1if &j=&1 %then
1;

3odad L
Ty e

telse
0-

W Lad L O
[== s B}

W e
[ =
=
[+R
-

43 proc glm data=SASHELP.CARS;

44 class Origin;

45 model MPG City=0Origin Weight;
46 Fmakeintest;

47 estimate 'slope' Welght 1;

48 lsmeans Origin / adjust=dunnett pdiff=control('Rsia

49 quit;
< |
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N IML

SAS® Studio
p =t =TI BIFRT -8 2al—F 1 %
p B B ny B
4 A=k O~ Bk B & R |55 ® % b W E X
" 1/* Simulate data from a multivariate normal distribution
= B O 2 with a specified mean and covariance. Example taken from
b g T AT b 3 R. Wicklin (2013) sSimulating Data
4 pp- 133-135.
A8 2=t N - = -
5 / Qe 190N e
4 1B ML 6 proc iml;
B 7—t 2F S d O DR, 7/* specify the mean and covariance of Semplatios
- . 8 VarNames = "x1':"x3"; = = o
i Syean = (1, 2, 3 o
E‘;%Z’Esi‘iﬁ‘:té”:ﬁfli@ 10Cov = {3 2 1, A OMAE | Q0R4IT | ATgEE
[Bszeras—so i | ! 240, =
E: FRgERiE DD ER 13 “ . .
b8 he04 (114 NumSamples = 1000; i
b Lﬂ H5o 15 call randseed(4321);
B 16 ¥ = RandWormal (NumSamples, Mean, Cov |
P8 T2 17 |
8 w20 18//* ¥ has 3 columns and 1000 rows. E '
s 19 Check that the sample mean and cg I
- 8 52355 :
B ST E 20 the population valuss. */
21 SampleMean = mean (X); =
2Z BampleCov = cov(X); .. o
23 print SampleMean[c=varNames],
_ . 24 SampleCov[c=varNames r=varNames];
P AT 25
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. Unix Linux Windows 7/8/10 Mac OS X

RStudio IDE

GUI EZR
http://www.jichi.ac.jp/saitama-sct/SaitamaHP.files/statmed.html

12



R & RStudio

e R
 http://cran.ism.ac.jp/

 http://ftp.yz.yamagata-u.ac.jp/pub/cran/

e RStudio
https://www.rstudio.com/products/rstudio/download/

e R - RStudio
. Windows 7/8/10 RStudio

13



RStudio

e RStudio

LR
| RStudio

Windows

€ or

€ RStudio

(& Uninstall
L Foeguy
L T—L
| R—Jt—tF1UF 1 ZERO
L ZAE5—bFuT
L AYTFYR

41 ®BICES

2 =O—M JER)L

FIARETU A~

BEQ OIS I

LT R -

| FOOZLET7ILOBE

P

Mac OS X R
Finder
Linux R
RStudio

RStudio

=9
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& RStudio O] x|
File Edit Code Miew Plotz Seszion Builld Debus Toole Help
Q- =~ - K| project: (Mone) ~
Console ~/ Environment = History e ]
. . = | Import Dataset= F | (& List=
R version 3.2.2 (2015-08-14) -- "Fire safety” = e _ il
Copyright (c) 2015 The R Foundation for statistical Computing } Global Environment »

Platform: 1386-wed-mingw32/i386 (32-bit)

VAN

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()” or '"licence()’ for distribution details.

R is a collaborative project with many contributors.
Type "contributors()" for more information and
"citation() ' on how to cite R or R packages in publications.

Files Plots Packages Help Viewer e ]

Type "demo()" for some demos, "help()" for on-line help, or
"help.start()' for an HTML browser interface to help.

Type 'q()’ to quit R.

| /. /I~

= Export-

15
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B RStudio

|File Edit Code “iew Plotz Sezsion Build Debue Toolz Help
Mew File 4 ipt Cir[+Shift+M

MHew Project..

R Markdon...
Cpen File.. Citr+0 _
Fecent Files r Text File

C++ File
Open Project .
Open Praject in Mew Window . R Sweave
Fecent Projects r R HTML

F. Prezentation
SEVE Ctrlts R Documentation
Save GE..
aSane Gl Gtrl+ &b+
Frint...
Claze 0 1l e
Cloze Al Cirl+EhiftH
Close Froject
Gt BStudio... Citr HC

: [File] — [New File] - [R Script]

16



RStudio

="

B RStudio O] x|
File Edit Code Miew Plote Seszion Build Debus Tool= Help
- - B8 = | Project: (None) -
37 Untitledl* % . Environment = History =]
B T source | Q _Zf:v = o% | [ #Source ~| <% [ | [#*Import Dataset~ | § | (& List=
1 Tibrary(ggplot2) "} Global Environment
2  head(Toothcrowth, n=3)
3 values
4 base =- ggplot(ToothGrowth, aes(x=dose, y=len)) i base List of 9
5 points <- base + geom_point() - . .
6 plot(points) (D points List of 9
7 base + geom_point()
8 R
81 [Top Lewel) = R Script =
Console ~/ ~— ] Files Plots Packages Help Viewer = ]
> -l-ibrar:'l"(ggp-l ot2) Zoom | & Export~ | €3 F | (e 5
> head(ToothGrowth, n=3) = £ Rl £S5 =
len supp dose
1 4.2 wC 0.5 :
2 11.5 wC 0.5 30 - :
3 7.3 wvC 0.5 i
E 4 '
= base <- ggplot{Toothcrowth, aes(x=dose, y=len)) 20, ] .
= points <- base + geom_point() H ;
= plot(points) .
> base + geom_point() 10 “put
. !
0.5 1.0 15 2.0
dose

17



SAS Rstudio y =

)

SAS (2015) SAS

2% £7 5]
FEtgEtRY I+

'SAS.

RStudio
R
http://www.cwk.zag.ne.jp/fkhud708/files/R-prqg-intro/index.html

18



SAS
R

sgplot

ggplot2

sgplot(SAS) vs. ggplot2(R)
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SAS: Traditional vs. sgplot

Traditional
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SAS: Traditional vs. sgplot

 Traditional Graphics
« SAS 9.1

 gplot gchart boxplot etc..

o Statistical Graphics SG

e SAS 9.2
9.1

 sgplot sgpanel sgscatter etc..

21



SAS: Statistical Graphics (SG)

e sgplot -
e sgpanel
. sgplot

° sgscatter

e« sgrender
« GTL Graphical Template Language

e sgdesign
« ODS

22



SAS: sgplot 1-:l7i‘
B v

. ToothGrowth
. C
len: mm
supp: VC( C) OJ( )
dose: 0.5mg, 1.0mg, 2.0mg
data ToothGrowth ; 15.5 vCc 1.0 23.3 oJg 1.0
input len supp$ dose ; 23.6 vC 2.0 23.6 0J 1.0
cards ; 18.5 vCc 2.0 26.4 oJg 1.0
4.2 vC 0.5 33.9 vCc 2.0 20.0 oJg 1.0
11.5 vC 0.5 25.5 vCc 2.0 25.2 oJg 1.0
7.3 vC 0.5 260.4 vCc 2.0 25.8 oJg 1.0
5.8 vC 0.5 32.5 vCc 2.0 21.2 oJg 1.0
6.4 vC 0.5 260.7 vCc 2.0 14.5 oJg 1.0
10.0 vC 0.5 21.5 vCc 2.0 27.3 oJg 1.0
11.2 vC 0.5 23.3 vCc 2.0 25.5 oJg 2.0
11.2 vC 0.5 29.5 vCc 2.0 26.4 oJg 2.0
5.2 vC 0.5 15.2 OoJ 0.5 22 .4 oJg 2.0
7.0 vC 0.5 21.5 OoJ 0.5 24 .5 oJg 2.0
16.5 vC 1.0 17.6 OoJ 0.5 24 .8 oJg 2.0
16.5 vC 1.0 9.7 OoJ 0.5 30.9 oJg 2.0
15.2 vC 1.0 14.5 OoJ 0.5 26.4 oJg 2.0
17.3 vC 1.0 10.0 OoJ 0.5 27.3 oJg 2.0
22.5 vC 1.0 8.2 OoJ 0.5 29.4 oJg 2.0
17.3 vC 1.0 9.4 OoJ 0.5 23.0 oJg 2.0
13.6 vC 1.0 16.5 oJ 0.5 ;
14.5 vC 1.0 9.7 OoJ 0.5 run ;
18.8 vC 1.0 19.7 oJ 1.0




SAS: sgplot

* kX %

proc sgplot ;
<graphs> ;
Xaxis ;
yaxis ;

refline ;
keylegend ;

quit ;

e

<graphs>
Xaxis
yaxis
refline

keylegend

Mean

VISIT

=9

#7577 Statistical Graphics Procedure 1 -

i S )
2000 2020

2040 2060 2080
Bl VAL (1) B VAL2 (F1)

g

@
(=]

e
(=]

ra
o

VISIT

Forest Plot: Statistical Graphics Procedure 4

2080 - F .
2060 ' °
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SAS: sgplot

+=7

proc sgplot data=ToothGrowth ;

S

catter

Xaxis

refline

run

14

quit ;

x=dose y=len / group=supp ;
values=(0.5 1 2) min=0.4 max=2.1
offsetmin=0.1 offsetmax=0.1

20 / axis=y lineattrs=(color=black pattern=1);
keylegend / location=inside position=bottomright ;

4

scatter X

Xaxis
refline

keylegend

y=20

dose vy

len

supp

25
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SAS
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ToothGrowth$len

R: Traditional vs. ggplot2
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R: Traditional =
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. ~ SAS/sgplot
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R: ggplot2 p ==,

 Wilkinson (2005) "The Grammar of Graphics, Statistics and
Computing™

* ggplot()
geom_ XXX()

Points
/ Cham Q

and style
——>| Vertical line ] Horlﬁzntal

L
—

-%(D

\/- \ Change color N o°
. - o] ABC
[ "ABC" ]and Iocatlon[ " ABC" ] — T AL

(X,Y) =(5,5) X\Y)=(7,2) 2 6 10 2 6 10

6
[ N
[ N
o]




R:

mmm—
—
% F=dr o T2 200N

vV V V V V V V V V V V

ggplot2

install.packages ("ggplot2",
install.packages ("ggthemes",
install.packages ("dplyr",
install.packages ("scales",

library (ggplot?2)
library (ggthemes)
library (dplyr)

library(grid)

(
(

(
library(scales)
(
library(gridExtra)

(

library (survival)

dep=T
dep=T
dep=T
dep=T

S S S S

30



R: ggplot2

. ToothGrowth
. C
len: mm
supp: VC( C)
dose: 0.5mg, 1.0mg, 2.0mg

0J(

=7

=g o T2 N

> head (ToothGrowth, n=3)
len supp dose
4.2 vC 0.5

11.5 vC 0.5
7.3 vC 0.5

tail (ToothGrowth, n=3)
len supp dose

58 27.3 oN) 2

59 29.4 oN) 2

60 23.0 oN) 2

v w NN

o



R: lot2 —-— i'
ggap %‘ 7

=g o T2 N

> base <- ggplot (ToothGrowth,

aes (x=dose, y=len, color=supp))

. ggplot()

* ggplot( , aes(X Y , ))
° aes() X Y ’

. Supp
0 base

aesthetic attribute 32



R: ggplot2

> points <- base + geom point ()
> plot (points)
> base + geom point () # plot (points)

° base

geom_ point()
base

. plot() points

ggsave()

33
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sgplot(SAS) vs. ggplot2(R)



sgplot(SAS) vs. ggplot2(R)
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sgplot(SAS) vs. ggplot2(R)
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iris -J-:ly

[~ -
Sepal.Length Sepal.Width Petal.Length Petal. Width Species
51 3.5 14 0.2 setosa
4.9 3.0 1.4 0.2 setosa
4.7 3.2 1.3 0.2 setosa
4.6 3.1 1.5 0.2 setosa
5.0 3.6 1.4 0.2 setosa
54 3.9 1.7 0.4 setosa
4.6 34 1.4 0.3 setosa

Species setosa versicolor virginica

4
. Sepal.Length
. Sepal.Width
. Petal.Length

. Petal.Width

Graphic by (c)Tomo.Yun (http://www.yunphoto.net)



SAS / sgplot

R / ggplot2
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SAS / sgplot

*

proc sgplot
data=sashelp.iris ;
histogram Petallength ;
density PetalLength
/ type=kernel ;
run ;

*

proc sgplot
data=sashelp.iris ;
vbar Species
/ response=Petallength
stat=mean ;
vline Species
/ response=Sepallength
stat=mean ;
T

*

proc sgplot
data=sashelp.iris ;
dot Species
/ response=Petallength
stat=mean
limitstat=stddev ;
run ;

* .
proc sgplot
data=sashelp.iris ;
vbox Petallength
/ category=Species ;
run ;

*

proc sgplot
data=sashelp.iris ;
scatter x=Sepallength
y=SepalWidth
/ group-—Species  :
ellipse x=Sepallength

y=SepalWidth ;

run ;

¥=1)

R / ggplot2

#
ggplot (iris,
aes (Petal.Length)) +
geom_ histogram/(
aes(y = ..density..)) +

geom density(color="blue")

#

M <- summarise (
group_ by (iris, Species),
p-—mean (Petal.Length),
s=mean (Sepal.Length))

ggplot (M, aes(Species, p)) +
geom bar (stat="identity")

#

M <- summarise (group by (iris,

Species), m=mean (Petal.Length),

s=sd (Petal.Length))
ggplot (M, aes (x=Species, y=m))
geom_errorbar (aes (ymin=m-s,
ymax=m+s), width=.5) +
geom _point () + coord flip()

#
ggplot (iris,
aes (Species,
Petal.Length)) +
geom boxplot ()

#
ggpiok (iris,
aes (Sepal .lLength,
Sepal Width)) +
geom point (
aes (color=Species) )+

stat ellipse ()

40



1 Waterfall Plot

3=")

0
A) ( ) % Fo i o T AR
SAS
title "o6.Waterfall Plot" ;
data ResponseRate ;
input id rrate result$ @@ ;
cards ;
1 80 PD 2 50 PD 3 40 PD 4 20 PD 5 5 SD 6 -10 SD
7 -10 SD 8 -15 SD 9 -30 PR 10 -50 PR 11 -60 PR 12 -95 CR
run ;
proc sgplot data=ResponseRate ;
vbar 1d / response=rrate group=result ;
xaxls display=none ;
yaxls label='Response Rate (%)' ;
rvn » e I
Waterfall Plot
R
Oncology <- data.frame (
id =c ( 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12),
rrate =c( 80, 50, 40, 20, 5, -10, -10, -15, -30, -50, -60, -95)

4

result=c("pD","PD","PD","PD","SD","SD","SD","SD", "PR", "PR","PR","CR"))
ggplot (Oncology, aes(x=id, y=rrate, fill=result, color=result)) +
geom bar (stat="identity", width=0.7, position=position dodge (0.1
labs(list(title="Waterfall Plot", x=NULL, y="Response Rate (%)")
k(

theme (axis.line.x=element blank (), axis.text.x=element blan
axis.ticks.x=element blank()) +

coord cartesian(ylim=c (-100,100))

))

0
)")) +
)

’

41




SAS: sgplot g;:lﬁ

band x=variable y=variable upper= numeric-value | numeric-variable
lower= numeric-value | numeric-variable ... ;
Block Plot block x=category-variable block=block-variable ... ;
bubble x=variable y=variable size=numeric-variable ... ;

density response-variable ... ;

dot category-variable ... ;
Drop Line dropline x=variable x-axis-valuey=variable | y-axis-value ... ;
ellipse x=numeric-variable y=numeric-variable ... ;
Fringe Plot  fringe numeric-variable ... ;
Gradient gradlegend <"name"> ... ;
hbar category-variable ... ;
( ) hbarbasic category-variable ... ;

hbarparm category=category-variable response=numeric-variable ... ;
( ) hbox analysis-variable ... ;

heatmap x=variable y=variable ... ;
heatmapparm x=variable

y=variablecolorgroup=variable | colorresponse=numeric-variable ... ;

High-Low Plot highlow x=variable | y=variable high=numeric-variable low=numeric-variable ... ;

histogram response-variable ... ;

hline category-variable ... ;

inset "text-string-1" < .."text-string-n"> | (label-list) ... ;

keylegend <"name-1" .. "name-n"> ... ;

lineparm x=numeric-value | numeric-variabley=numeric-value | numeric-variable

slope=numeric-value | numeric-variable... ;

42



SAS: sgplot

loess loess x=numeric-variable y=numeric-variable ... ;
Needle Plot needle x=variable y=numeric-variable ... ;
B- pbspline x=numeric-variable y=numeric-variable ... ;
polygon x=x-variable y=y-variable id=id-variable ... ;

refline value(s) ... ;

reg x=numeric-variable y=numeric-variable ... ;

scatter x=variable y=variable ... ;

series x=variable y=variable ... ;

spline x=variable y=variable ... ;

step x=variable y=variable ... ;

symbolchar name=identifier char="hex-string" keyword ... ;
symbolimage name=identifier image="image-file-specification" ... ;

text x=variable y=variable text=variable ... ;

vbar category-variable ... ;

( ) vbarbasic category-variable ... ;
vbarparm category=category-variable response=numeric-variable ... ;
( ) vbox analysis-variable ... ;
Vector Plot vector x=numeric-variable y=numeric-variable ... ;
vline category-variable ... ;
Waterfall waterfall category=variable response=numeric-variable ... ;

SAS(R) 9.4 ODS Graphics Procedures Guide (Fifth Edition)
https://support.sas.com/documentation/cdl/en/grstatproc/67909/HTML/default/viewer.htm
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R:

geom_abline
geom_area
geom_bar

geom_bin2d

geom_blank

geom__boxplot

geom__contour

geom_crossbar
geom_curve

geom_density
geom_density2d
geom_dotplot
geom_errorbar

geom_errorbarh

geom_fregpoly
geom_hex
geom_histogram
geom_hline

geom_jitter
geom__label

geom XXX

AUC

~—~
N N

( stat_binhex()

)

¥=1)

alpha, color, linetype, size
X, Y, alpha, color, fill, linetype, size
X, alpha, color, fill, linetype, size, weight

Xmax, Xxmin, ymax, ymin, alpha, color,
fill, linetype, size, weight

lower, middle, upper, X, ymax, ymin, alpha,
color, fill, linetype, shape, size, weight

X, Y, alpha, color, linetype, size, weight

X, Y, ymax, ymin, alpha, color, fill, linetype, size
X, Xend, y, yend, alpha, color, linetype, size

X, Y, alpha, color, fill, linetype, size, weight

X, Y, alpha, color, linetype, size

X, Y, alpha, color, fill

X, ymax, ymin, alpha, color, linetype, size, width

X, Xmax, xmin, y, alpha, color, height, linetype,
size

alpha, color, linetype, size
X, Y, alpha, color, fill, size
X, alpha, color, fill, linetype, size, weight
alpha, color, linetype, size

X, Y, alpha, color, fill, shape, size

label, X, y, alpha, angle, color, family,
fontface, hjust, lineheight, size, vjust 44



R: geom_ XXX

geom_line
geom_linerange
geom_map
geom_path

geom_point

I+

geom_ pointrange

geom_polygon

geom_qq QQ
geom_quantile
geom_raster geom__tile

geom_rect

geom_ribbon
geom_rug
geom_segment
geom_smooth
geom_spoke
geom_step

geom_text

geom_tile
geom_violin

geom_vline

(x/y

( stat_quantile()

)

¥=1)

X, Y, alpha, color, linetype, size

X, ymax, ymin, alpha, color, linetype, size
map_id, alpha, color, fill, linetype, size
X, Y, alpha, color, linetype, size

X, Y, alpha, color, fill, shape, size

X, Y, ymax, ymin, alpha, color, fill, linetype,
shape, size

X, Y, alpha, color, fill, linetype, size
sample, X, y

X, Y, alpha, color, linetype, size, weight
X, Y, alpha, fill

Xmax, Xmin, ymax, ymin, alpha, color, fill,
linetype, size

X, ymax, ymin, alpha, color, fill, linetype, size
alpha, color, linetype, size

X, Xend, y, yend, alpha, color, linetype, size
X, Y, alpha, color, fill, linetype, size, weight
angle, radius, X, y, alpha, color, linetype, size
alpha, color, linetype, size

label, x, y, alpha, angle, color, family,
fontface, hjust, lineheight, size, vjust

X, Y, alpha, color, fill, linetype, size
X, Y, alpha, color, fill, linetype, size, weight

alpha, color, linetype, size
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R: stat XXX

stat_bin bin
stat_bin2d rectangle
stat_bindot

stat_binhex

stat_boxplot
stat_contour
stat_density 1
stat_density2d 2
stat_ecdf
stat_ellipse
stat_function
stat_identity

stat_qq QQ

bin

¥=1)

X,y
X, Yy, Fill

X,y

X, Yy, Fill

X, Y,

X, Y, z, order
X, Y, Fill

X, Y, color, size
X, Y,

X, Y,

y

sample, X,y
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R: stat XXX

stat_quantile X,y
stat_smooth X,y
stat_spoke X Yy angle, radius, X, y, xend, yend
stat_sum X, Y, size
stat_summary X,y
stat_summary2d X, Y, z, Till
stat_summary_hex X, Y, z, Till
stat_unique
stat_ydensity X,y
ggplot2

https://cran.r-project.org/web/packages/qgplot2/qgplot2.pdf

a7



sgplot(SAS) vs. ggplot2(R)

="

F=irthof T2 20000



2 =
" Sk

SAS / sgplot R / ggplot2

Supplement
—e— OJ
- #--VC 30~

Tooth Length {mm}

20~ supp
= 0oJ
—+—VC
10~

0.5 1.0 1.5 2.0
dose

T T
0.5 1 2
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SAS: -
="

proc format ;

value dosef 0.5="0.5 mg" 1="1.0 mg" 2="2.0 mg"
run ;

4

proc sgplot data=ToothGrowth ;

styleattrs
datacolors =(blue red)
datalinepatterns=(1 2)
datasymbols =(circlefilled diamondfilled) ;
vline dose / response =len group =supp
groupdisplay=cluster stat =mean
limitstat =stddev limits=both
markers ;
Xaxls type=discrete offsetmin=0.2 offsetmax=0.2
display=(nolabel) tickvalueformat=dosef. ;
yaxis values=(10 20 30) min=0 max=40 offsetmin=0.2 offsetmax=0.2

label="Tooth Length (mm)";

keylegend / down=2 location=inside position=topleft title="Supplement"
run ;

14

e vline

. SAS(R) 9.4 ODS Graphics Procedures

Guide (Fifth Edition) 50



SAS: -
="

proc format ;

value dosef 0.5="0.5 mg" 1="1.0 mg" 2="2.0 mg"
run ;

4

proc sgplot data=ToothGrowth ;

styleattrs
datacolors =(blue red)
datalinepatterns=(1 2)
datasymbols =(circlefilled diamondfilled) ;
vline dose / response =len group =supp
groupdisplay=cluster stat =mean
limitstat =stddev limits=both
markers ;
Xaxls type=discrete offsetmin=0.2 offsetmax=0.2
display=(nolabel) tickvalueformat=dosef. ;
yaxlis values=(10 20 30) min=0 max=40 offsetmin=0.2 offsetmax=0.2

label="Tooth Length (mm)";

keylegend / down=2 location=inside position=topleft title="Supplement"
run ;

14

SAS 94 styleattrs
51



SAS: styleattrs y p=—i

backcolor=

datacolors=( 1 2..)

datacontrastcolors=( 1 2..) datacolors
datalinepatterns=( 1 2 ..)
datasymbols=( 1 2 ...)

wallcolor=

 BLACK RED GREEN BLUE PURPLE
PINK MAGENTA BROWN

52



SAS:

AHEAV OO X<

ArrowDown

Asterisk

Circle

Diamond

GreaterThan

LessThan

Hash

HomeDown

4> 4% 0+ H

Ibeam
Plus
Square
Star
Tack
Tilde
Triangle

TriangleDown

®ONLKXCVA

TriangleLeft

TriangleRight

Union

X

Y

Z

CircleFilled

DiamondFilled

VA<D XE 4

HomeDownFilled
SquareFilled
StarFilled

TriangleFilled

TriangleDownFilled

TriangleLeftFilled

TriangleRightFilled



SAS:

Solid

ShortDash
MediumDash
LongDash
MediumDashShortDash
DashDashDot
DashDotDot

Dash
LongDashShortDash
Dot

ThinDot
ShortDashDot
MediumDashDotDot

mmm—
—
% F=dr o T2 200N

— — G —— — e — — e —— — W — — o —
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SAS: — 1
="

proc format ;

value dosef 0.5="0.5 mg" 1="1.0 mg" 2="2.0 mg"
run ;

4

proc sgplot data=ToothGrowth ;

styleattrs
datacolors =(blue red)
datalinepatterns=(1 2)
datasymbols =(circlefilled diamondfilled) ;
vline dose / response =len group =supp
groupdisplay=cluster stat =mean
limitstat =stddev limits=both
markers ;
Xaxls type=discrete offsetmin=0.2 offsetmax=0.2
display=(nolabel) tickvalueformat=dosef. ;
yaxlis values=(10 20 30) min=0 max=40 offsetmin=0.2 offsetmax=0.2

label="Tooth Length (mm)";

keylegend / down=2 location=inside position=topleft title="Supplement"
run ;

’

e X y xaxis yaxis keylegend

SAS Institute Inc.(2015)
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SAS: xaxis yaxis :'7
B oo

display=all, none, /
(nolabel noline noticks novalues) y :

logbase=2, 10, e

logstyle=linear, logexpand, logexponent
min=0, max=40

offsetmin=0.2, offsetmax=0.2
type=discrete, linear, log, time

label="

values=(10 20 30)

tickvalueformat=doseft.

56



SAS: keylegend g;:lﬁ'

=g o T2 N

across=m
down=n (m ) )
border /
noborder

location=outside inside /

position=bottom bottomleft bottomright
left right top topleft topright

title="

. xaxistable / yaxistable

xX/y

57



SAS:

+=7

data Line ;
input function $ x1 yl x2 y2 shape $ direction $ label $
cards ;
arrow 50 20 48 48 barbed out
arrow 50 20 59 35 barbed out
text 50 17 . . . . 1.0mg

proc sgplot data=ToothGrowth sganno=Line ;

.
4

SAS Institute Inc.(2015) :
Ch.17 "Annotating ODS Graphics"

' 58




SAS: — 1
Z="7

$sganno ; * ;

data myAnno ;
$sgarrow (x1=10, x2=20, y1=90, y2=90, linecolor="red", linepattern=2) ;
%$sgimage (x1=15, y1=80, height=5, image="C:¥temp¥icon.gif") ;
%$sgline (x1=20, x2=30, yl1=70, y2=70, linecolor="blue", linepattern=2) ;
%sgoval (x1=30, y1=60, height=5, width=5, linecolor="green", linepattern=1l) ;
%$sgpolygon (x1=35, yl1=55, fillcolor="yellow", linecolor="yellow", display="all") ;
%$sgpolycont (x1=35, y1=50) ; * (35,55)-(35,50)-(40,50) ;
%$sgpolycont (x1=40, y1=50) ; * %sgpolyline ;
$sgpolyline (x1=45, yl=45, linecolor="pink") ;
ssgpolycont (x1=45, y1=40) ; %sgpolycont (x1=50, y1=40) ; %sgpolycont (x1=50, y1=45) ;
%$sgrectangle (x1=60, y1=30, height=5, width=5, linecolor="cyan", fillcolor="white") ;
$sgtext (x1=80, yl1=20, label="XXXXX", textcolor="black", textsize=20, width=15,

rotate=30, justify="center") ;
$sgtextcont (label="yyy", textweight="bold") ; | |..... .
W
run ;
%
proc sgplot data=ToothGrowth sganno=myAnno ;
scatter x=dose y=len / markerattrs=(color=white) ; N O

B

run ;

k]

. %sganno__help(all); P I



SAS:

¥=1)

proc template ;
define style styles.XXX ;
parent=styles.journal ;

/***

class GraphdataDefault

/ contrastcolor=black linestyle=1 linethickness=lpx ;

class Graphdatal

/ contrastcolor=blue markersymbol="trianglefilled"
class GraphdataZ?

/ contrastcolor=red foreground=black color=red ;

7

*/
end ;
run ;

ods listing style=styles.XXX ;
proc sgplot data=ToothGrowth;

 tenplate
(2015)

60



SAS:

F=1)

%?-ﬂubm

Analysis Harvest Monospace Rtf
BarrettsBlue HighContrast Moonflower Sapphire
BlockPrint HighContrastLarge Netdraw SasDocPrinter
DTree Journal NoFontDefault SasWeb
Daisy Journalla Normal Seaside
Default Journal2 NormalPrinter SeasidePrinter
Dove Journal2a Ocean StatDoc
EGDefault Journal3 Pearl Statistical
FancyPrinter Journal3a PearlJ vaDark
Festival Listing Plateau vaHighContrast
FestivalPrinter Meadow PowerPointDark vaLight
Gantt MeadowPrinter PowerPointLight
GrayscalePrinter Minimal Printer
HTMLBIue MonochromePrinter  Raven

BarrettsBlue Journal Ocean 61




R: ¥=7

"<
> ( TG <- summarise (group by (ToothGrowth, supp, dose),
m=mean (len), s=sd(len)) )

Source: local data frame [6 x 4]
Groups: supp [?]

supp dose m S 30~

(fctr) (dbl) (dbl) (dbl) :
1 oN) 0.5 13.23 4.459709 supp
2 0J 1.0 22.70 3.910953 g™ 03
3 oJ 2.0 26.06 2.655058 Ve
z VC 0.5 7.98 2.746634 10
5 VC 1.0 16.77 2.515309
6 VC 2.0 26.14 4.797731 05 10 15 20
dose
> pd <- position dodge(.1)
> ggplot (TG, aes(x=dose, y=m, color=supp)) +
+ geom errorbar (aes (ymin=m-s, ymax=m+s), width=.1, position=pd) +
+ geom line (position=pd) + geom point (position=pd)
. supp dose len m len S
ggplot()
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R:

F="7
[

> ( TG <- summarise (group by (ToothGrowth, supp, dose),
m=mean (len), s=sd(len)) )

30~

20—

supp

= 0J
- VC
10-
05 10 15 20
dose
> pd <- position dodge(.1)
> ggplot (TG, aes(x=dose, y=m, color=supp)) +
. supp dose len m len S
o pd
. ggplot() dose m supp 63



+=
T

color=supp

geom errorbar (aes (ymin=m-s, ymax=m+s),
geom line (position=pd) +
geom point (position=pd)

width=.1, position=pd) +

30~

AN

geom_errorbar()
ymin  ymax
width
position
geom_line()
position
color=supp
geom_ point()
position
color=supp

supp
20—
e - 0J

10~

05 10 15 20
dose

64



R: -

> ggplot (TG, aes(x=dose, y=m, color=supp)) +

+ geom errorbar (aes (ymin=m-s, ymax=m+s), width=.1, position=pd) +
+ geom line (aes (linetype=supp), position=pd) +

+ geom point (aes (shape=supp, fill=supp, size=supp), position=pd) +
+ scale color manual (values=c ("red", "blue")) +

+ scale linetype manual (values=c("solid", "dashed")) +

+ scale shape manual (values=c(2,19)) +

+ scale fill manual (values=c ("green","yellow")) +

+ scale size manual (values=c(5,2)) +

+ theme (legend.position=c(0.0,0.8), legend.justification=c(0,0)) +
+ xlab ("Dose") + ylab("Length") + ggtitle("Mean Plot") +

+ scale x continuous (limits=c(0.3,2.2), breaks=c(0.5,1,2),

+ labels=c ("0.5mg","1.0mg","2.0mg")) +

+ scale y continuous (limits=c(0,40), breaks=seq(0,40,20),

+ labels=c ("Omm", "20mm", "40mm") )

65



40mm supp
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R:

F="7
[

> ggplot (TG, aes(x=dose, y=m, color=supp)) +

_|_

scale color manual (values=c ("red", "blue")) +

clour linetype shape..
scale_ XXX _manual()

ggplot()  color

supp
scale_color_manual()

67



R:

> barplot(1:8,

col=1:8, axes=F)

col =1

2 3 4

5

68



R: +=
B - o

> colors ()
[1] "white" "aliceblue" "antiquewhite"
[4] "antiquewhitel" "antiquewhitel2" "antiquewhite3"
[7] "antiquewhited" "agquamarine" "aquamarinel"
[10] "aquamarinel" "aquamarine3" "aquamarined"
[13] "azure" "azurel" "azure2"
[16] "azurel3" "azure4d" "beige"
[19] "bisque" "bisquel" "bisquel"
[22] "bisque3" "bisqued" "black"
[25] "blanchedalmond" "blue" "bluel"
[28] "bluel2" "blue3d" "blued"
[31] "blueviolet" "brown" "brownl"
[34] "brown2" "brown3" "brown4"

[655] "yellow3" "yellow4d" "yellowgreen"

69



R: - E'
=7

> ggplot (TG, aes(x=dose, y=m, color=supp)) +
+ geom line (aes (linetype=supp), position=pd) +
+ geom point (aes (shape=supp, fill=supp, size=supp), position=pd) +
+ scale linetype manual (values=c ("solid", "dashed")) +
+ scale shape manual (values=c(2,19)) +
+ scale fi1ll manual (values=c ("green","yellow")) +
+ scale size manual (values=c(5,2)) +

[ J

. geom_line() linetype

supp
. scale_line_manual()
. geom_ point()

70



R:

scale XXX _ Manual()

scale_color_manual(values, ...)
scale_fill_manual(values, ...)
scale_size_manual(values, ...)
scale_shape manual(values, ...)
scale_linetype_manual(values, ...)
scale_alpha_manual(values, ...)

values=c(2,19) values=c("red","blue")
labels=c("VitaminC","Orange")
limits=c("VC")
scale_color_manual()
guide FALSE

guides(color=F)

="

71



mmm—
—
% Fip o T 2N

Ity

lty=0 Ity="blank" ( )

lty=1 Ity="solid"

lty=2 Ity="dashed" = = = ====mmmmmmmmmmmmmm

Ilty=3 Ity="dotted"” = = @

Ity=4 Ity="dotdash" £ £ £

lty=5 Ity="longdash" - -0

lty=6 Ity="twodash" e
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R -
=7

> ggplot (TG, aes(x=dose, y=m, color=supp)) +

+ theme (legend.position=c(0.0,0.8), legend.justification=c(0,0)) +
+ xlab ("Dose") + ylab("Length") + ggtitle("Mean Plot") +

. theme()
. xlab() ylab() ggtitle()

74



theme(legend.position=c(0.75,0),
legend.justification=c(1,0)) 0O 1
theme(legend.position="top" "right" "bottom" "left" "none")

theme() - Winston 2013
http://docs.qgplot2.org/current/theme.html

xlab("Dose") X
ylab("Length") vy
ggtitle("Mean Plot")

labs(color="Supp.")

75



R:

¥=1)

> ggplot (TG, aes(x=dose, y=m, color=supp)) +

+ + + +

scale x continuous (limits=c(0.3,2.2), breaks=c(0.5,1,2),

labels=c ("0.5mg","1.0mg","2.0mg")) +
scale y continuous (limits=c(0,40), breaks=seq(0,40,20),
labels=c ("Omm", "20mm", "40mm") )

scale_x_continuous() scale y continuous() X y

trans asn" tanh7(x) "exp" eX "iIdentity"

lllogll
"powl0" 10X "probit”

"recip” 1/x "reverse" -X "sqrt

log(Xx) "logl0" log,y(X) "log2" log,(x) "logit"

76



xlim(c(0,2.5)) ylim(c(0,40)) x y
scale_x_continuous(breaks=NULL, expand=c(0, 0)) X
X 0]

scale_y continuous(limits=c(0,40), breaks=seq(0,40,10),
labels=c("Omm","20mm","40mm")) vy

scale_x_ discrete() scale y discrete()

scale_x_date(), scale_y_date()
scale_x_datetime(), scale_y datetime()
scale_x_reverse(), scale_y_reverse()

coord_fixed(ratio=1/2) y/X 1/2

coord flip() x y

coord_polar()

coord_trans(x=" Y y=" ") 77



R:

¥=1)

> df <- data.frame (date=seqg(Sys.Date(),
=runif (50))
+ geom line() +

+ Y
> ggplot (df,

aes (date,vy))

len=50,

+ scale x date(labels=date format ("%Y/%m/%d"))

by:"l dayn),

1.00~
0.75-
0.50 -
0.25~

I
2015/11/15

I
2015/12/01

I
2015/12/15

date

I
2016/01/01

df <- data.frame(x=1:5,

mysgrt trans <- function/()

function (x)
ggplot (df,

sgrt (x),
aes (x=x, y=y)

y=1:5)

function (x)

) + geom point ()

trans new ("mysqgrt",

xX"2) #

+ coord

trans (x="mysqgrt")

5_

>3- *

2- *
1_7 I I
1 2 3

5_
4_
>3-

2-

*
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R: - I'
=7

> ggplot (TG, aes(x=dose, y=m, color=supp)) +
+ geom errorbar (aes (ymin=m-s, ymax=m+s), 30
+ width=.1, position=pd) +
+ geom line (position=pd) +
+ geom point (position=pd) +
+ annotate ("text", x=1.8, y=8, label="2.0mg", Em_ TfZJ
+ col="green") + Ve
+ annotate ("segment", x=2, xend=2, y=10,
+ yend=20, arrow=arrow(), col="green") + 104
+ annotate ("pointrange", x=1.5, y=15, ymin=10, 2.0mg
+ ymax=20, colour="green", size=2) +
+ theme classic () 05 10 15 20
— dose
. annotate()
. " ", X, Y, Xmin, ymin, Xmax, ymax, ( color)
. "point", "pointrange", "rect", "segment”, "text"
. theme XXX()

79



R:

theme_bw()

theme_calc()
theme__classic()
theme_economist()
theme__economist_white()
theme_excel()
theme_few()
theme_fivethirtyeight()

theme_foundation()
theme_gdocs()
theme_grey()
theme_hc()
theme_igray()
theme_light()
theme_linedraw()
theme_map()

ggthemes

theme_classic()

theme_excel()

30 30

supp

1 30
f supp

EZO‘ 0J E20

0J E20
—+-VC

107 10 (

10

T T T T
05 1.0 15 20
dose

T T T T
05 10 15 20

dose

05 10 15 20

dose

@-Z
theme_minimal()
theme pander()
theme_solarized()
theme_solarized 2()
theme_solid()
theme_stata()
theme_tufte()
theme_wsj()

theme_stata()

theme_light() 8- }

+ :
supp

G

3

OJ
l!l\/c T T T T

0.5 1.0 15 2.0
dose

0J + VC

supp




sgplot(SAS) vs. ggplot2(R)

="

F=irthof T2 20000



SAS / sgplot

= 024

0.4 4

0.3 o

01+

0.0 -

T T T T
-4 -2 o 2

¥=1)

R / ggplot2

0.4~
0.3~
0.2~
0.1~

0.0-

-5.0 -2.5 0.0 2.5 5.0
X

data test ;
do x=-5 to 5 by 0.01 ;

y=pdf ("normal", x,0,1);

end ;

run ;

proc sgplot data=test ;
series xX=xX Y=Yy ;

run ;

output;

> ggplot (data.frame (x=c(-5,5)),
+ aes (x)) +
+ stat function (fun=dnorm,

+ args=1list (mean=0, sd=1))

82




3=%)

L 2R

SAS / sgplot R / ggplot2
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SAS: —r
Z="7

data test ;

low = quantile("normal",0.025) ; *--- 2.5% ;
high = quantile("normal",0.975) ; *-—-- 97.5% ;

do x=-5 to 5 by 0.01 ;

y=pdf ("normal",x,0,1) ; e ;
if x <= 1low then al=y ; else al=. ; *-—-- 2.5% ;
if x >= high then a2=y ; else a2=. ; *-—-- 97.5% ;
output ;
end ;
run ;

proc sgplot data=test ;

series xX=x Y=Yy ; K—— ;

band x=x upper=al lower=0 / fillattrs=(color=blue) ; *--- 2.5% ;

band x=x upper=a2 lower=0 / fillattrs=(color=blue) ; *--- 97.5% ;
run ;
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R: -
=7

> g <- gnorm(0.975)
> mydnorm <- function (x) {
+ y <- ifelse(x < -g | x > g, dnorm(x), NA); return(y)
+ )
> ggplot (data.frame (x=c(-5,5)), aes(x)) +
+ stat function (fun=mydnorm, geom="area", fill="blue", alpha=0.3) +
+ stat function (fun= dnorm, args=list (mean=0, sd=1))
. SAS
> f <- function(x) 62.5 + x"3/2
> g <- function(x) ifelse(x < -3, 62.5 + x*3/2, NA)
> ggplot (data.frame (x=c(-5,5)), aes(x)) + -
+ stat function (fun=g, geom="area", fill="pink") +
+ stat:function(fun=f, color="red") 80—

40~

-5.0 -2.5 0.0 2.5 5.0



sgplot(SAS) vs. ggplot2(R)

="

F=irthof T2 20000



AML

(Acute Myelogenous Leukemia)

AML
group
time

status 1 /

group time status
9
13
13
18
23
28
31
34
45
48
161

L e e e e e e T e e T e

O, ORF K ORF P O RF

group
2

N NN DD DDDDDDDNDDNDDNDDNDDND

time
5
5
8
8
12
16
23
277
30
33

43
45

status

HF PR R RPRPROR R R R

F="7
[
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SAS / sgplot

EIFRESE

0.2

00

Time

Maintained — — —  Non—maintained

Group

150

Survival Rate
>
|

0.2-

0.0-

0

R / ggplot2

I I I I I I I I
20 40 60 80 100 120 140 160

Time

+=7
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SAS:

+=7

data AML
input
cards
9 1

34

.
4

Time Status

13
45
12

43

1
8 1
1

N N = e

45

run ;

proc format ;

value grouptf

Group @Q@

13 0 1
48 1 1
16 0 2

= R O

NN N R

1="Maintained"

2="Non-maintained" ;
run ;

ods output Survivalplot=KM ;
proc lifetest data=AML plots=survival

by

Group

.
4

time Time * Status(0) ;

run ;

ods output close ;

18 1 1 23 1 1 28 0 1 31 1 1
161 0 1 51 2 51 2 8 1 2
23 1 2 27 1 2 30 1 2 33 1 2
Time Survival AtRisk Event Censored Group
0 1 11 0 1
9 .90909 11 1 1
13 .81818 10 1 . 1
13 . 10 0 0.81818 1
18 .71591 8 1 1
23 .61364 7 1 . 1
28 . 9 0 0.613064 1
31 .49091 5 1 1
34 .36818 4 1 1
) e Time
’ e Survival
 AtRisk
e Event
e Censored
« Group
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. KM
proc sgplot data=KM ;
step x=Time y=Survival / group=Group ;

scatter x=Time y=Censored / group=Group ;
format Group groupf. ;
run ;

ods output Survivalplot=KM TMP ;

proc lifetest data=AML plots=survival (atrisk=0 to 160 by 20)
by Group ; * atrisk
time Time * Status(0) ;

run ;

ods output close ;

.
14

data KM ;
set KM TMP ;
Failure =100*(1-Survival) ; * ;

Censored?2=100* (1-Censored) ; * Failure
run ; 91




SAS: -
="

proc sgplot data=KM ;

styleattrs
datacontrastcolors=(red blue)
datasymbols =(plus plus) ;
step x=Time y=Failure / group=Group name="x" ;

scatter x=Time y=Censored?2 / group=Group ;

Xaxis values=(0 to 160 by 20) label="Time";

yaxis values=(0 to 100 by 20) label="Cumulative Incidence (%)";

format Group groupf. ;

xaxistable Atrisk / x=tAtrisk class=Group location=inside
colorgroup=Group separator ;

keylegend "x" / location=inside position=topright;

run ; 100 + H Maintained — — — Mon—maintained
- 80
. tAtrisk
‘%; 60 o
20
° location
N

v

outside




R: ¥=7

% Fdth o T2 AR

> amlSgroup <- ifelse(aml$x=="Maintained", 1, 2)
> result <- survfit (Surv(time, status) ~ group, data = aml)
> # summary (result)
> # plot (result, col=2:1, xlab="Time", ylab="Survival Rate")
> # plot (result, col=2:1, xlab="Time", ylab="Cumulative Incidence", fun="event")
>
> # 1
> df tmp <- data.frame(time=result$time, n.risk=result$n.risk,
+ n.event=resultS$n.event, n.censor=resultSn.censor,
+ surv=resultSsurv)
> df zero <- data.frame(time=0, n.risk=result$n, n.event=0, n.censor=0, surv=l)
> df <- rbind(df zero, df tmp)
> df$fail <- 1 - dfS$surv
. survival Surv() & survfit()
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vV V. + + + + 4+ V V + + V 4+ V V V

'_\

w

n.censor=0,

# 2
mystrata <- c()
for(i in 1l:length(resultSstrata)) mystrata <- c(mystrata,
rep (names (result$strata) [1], result$Sstratalil))
df tmp <- data.frame (time=result$time, n.risk=result$n.risk,
n.event=resultS$n.event, n.censor=result$Sn.censor,
surv=result$surv, strata=factor (mystrata))
df <- NULL
for(i in 1l:length(resultS$Sstrata)) {
mysubset <- subset (df tmp, strata==names(result$strata) [i])
df zero <- data.frame(time=0, n.risk=result$n[i], n.event=0,
surv=1, strata=names (resultS$Sstratali]))
df <- rbind(df, rbind(df zero, mysubset))
}
df$fail <- 1 - dfS$surv
head (df, n=3)
time n.risk n.event n.censor surv strata fail
0 11 0 0 1.0000000 group=1 0.00000000
9 11 1 0 0.9090909 group=1 0.09090909
13 10 1 1 0.8181818 group=1 0.18181818
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ggplot (data=df) +
geom_ step (mapping=aes (x=time, y=surv, color=strata,

linetype=strata), size=1.2) +

>

+

+

+ geom point (data=subset (df, n.censor>0),

+ mapping=aes (x=time, y=surv, color=strata), shape=3, size=2) +

+ xlab ("Time") + ylab("Survival Rate") +

+ scale x continuous (breaks=seq(0, 160, by=20), limits=c(0, 170)) +
+

scale y continuous (breaks=segq(0, 1, by=0.2), limits=c(0, 1))

. df df
. surv fail
o 1

data= mapping=
ggplot2 05
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result? <- summary (result, time=seq(0,180,20))
> # 1
> atrisk tmp <- data.frame(time=result2Stime, n.risk=result2$Sn.risk)
> # 2
> atrisk tmp <- data.frame (time=result2$time, n.risk=result2$n.risk,
+ strata=result2S$Sstrata)
> atriskl <- subset (atrisk tmp, strata=="group=1")
> atrisk?2 <- subset (atrisk tmp, strata=="group=2")
> atRisk <- subset (merge(atriskl, atrisk2, by="time", all=T),
+ select=c(time, n.risk.x, n.risk.y))
> atRiskSn.risk.x <- replace(atRiskSn.risk.x, which(is.na(atRisk$n.risk.x)), 0)
> atRiskSn.risk.y <- replace(atRiskSn.risk.y, which(is.na(atRisk$n.risk.y)), 0)
> names (atRisk) <- c("Time", "Group=1", "Group=2")
. atRisk

. SAS
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¥=1)
o

KM <- ggplot (data=df) +

geom_ step (mapping=aes (x=time,
size=1.2) +

linetype=strata),

mapping=aes (x=time, y=fail, color=strata), shape=3, size=2) +
xlab ("Time") + ylab ("Cumulative Incidence") +
scale x continuous (breaks=seq(0, 160, by=20), limits=c(0, 170)) +
scale y continuous (breaks=seq(0, 1, by=0.2), limits=c(0, 1))
> TB <- tableGrob (t (atRisk), cols=NULL,
+ theme=ttheme minimal (core=1list (fg params=list (col=1l, cex=1.2))))

> grid.arrange (KM, TB,

>
+
+
+ geom point (data=subset (df, n.censor>0),
+
+
+
+

nrow=2,

y=fail,

as.table=TRUE,

color=strata,

heights=c(3,1))
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R:

¥=1)

Time

> myttheme <- gridExtra::ttheme minimal (
+ core =list (fg params=list (cex=0.9, col=4)),
+ colhead=1list (fg params=list (cex=1.0, col=1)),
+ rowhead=1ist (fg params=1list (cex=0.9, col=4)))
> TB <- tableGrob (t (atRisk) [2:3,], col=NULL, theme=myttheme)
> TBSwidths <- unit(c (17, rep(13.3, ncol(TB)-1)), "mm")
> TBSheights <- unit (rep(4,nrow(TB)), "mm")
> ggplot (data=df) +
+ geom_step (mapping=aes (x=time, y=fail, color=strata, linetype=strata), size=1.2) +
+ geom point (data=subset (df, n.censor>0), mapping=aes (x=time, y=fail, color=strata),
+ shape=3, size=2) +
+ xlab ("Time") + ylab ("Cumulative Incidence") +
+ scale x continuous (breaks=seq(0, 160, by=20), limits=c(-25, 165)) +
+ scale y continuous (breaks=seq(0, 1, by=0.2), limits=c(-0.12, 1)) +
+ annotation custom(TB, xmax=170, ymax=0) +
+ theme classic()
1.0 1
1
[ ]
1
0.8 ==
() 1
o -
c 1
) ]
0.6 '
o 1 strata
= -
2047 4 group=1
< - =t= group=2
5 1
1
§O2‘ !
(@) 1
1
0.07 -
Group=1 11 7 3 1 1 1 1 1 1
Group=2 12 6 2 0 0 0 0 0 0
| | | | | | | | |
0 20 40 60 80 100 120 140 160

98



SAS / sgplot

R / ggplot?2

99



SAS OnDemand for Academics
R & RStudio

SAS  sgplot

R  ggplot2

sgplot(SAS) vs. ggplot2(R)

100



SAS Institute Inc. 2015
SAS(R) 9.4 ODS Graphics Procedures Guide (Fifth Edition)

SAS 2014
ODS GRAPHICS
2015
SAS
Hadley Wickham 2012
R
Winston Chang 2013

R

"Cookbook for R Graphs > Graphs" created by Winston Chang
http://www.cookbook-r.com/Graphs/index.html

101



- End of File -



