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2HAYPP] F83A ol8E F AT AL HAFEAA 2849 A=w
B o] tggatA $8€ & U+E 2T Eol24 S-PLUS(version 2.0)
€ 2183, 299715y #3HANA SAS/GRAPH(version 6.04)8} M|, =
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1. S-PLUS 9] 47}

S-PLUS & 4% ZzaydozA AsAeg % a4y Hopd 4% 715
ZFAR Qo S-PLUS 9 71%€ 3A FE3IY g9 vz UEs + U AA,
Az - A8 T4, 2%, AF 5, A4, ABEY - A5 E P47 98 9a
T FXH A L Y dF AT, AA, A9 T - g3y Zzadgdoiz A
i€ 44 3HE 5 len, C 9o H® Fortran Ao} interface 7} 71%, Wl
A, 289 715 - 3y Y] ¥ A8ENY 75 R BAEI QYA
71% %. T 2P S-PLUS & YA 9% Az 4 A2dgoz i
object-oriented ® X2 2% Aojgm ¥ 4 ).

S-PLUS & AH§-37] 9% 8 7A8S A EA PC 3860|4224 coprocessor
X, 2MB RAM o©J4}, hard disk & 20 MB A X, PC-DOS 3.1 o]4, VGA, EGA,
Hercules &} #& 239 Fu)7} Rdsojo} @r}.

11. s A8 9y
Nztst g

S-PLUS ¢ Al&2 DOS prompt oA splus & AH > o JYgdt}t > =

PV (560-756) A& WA A7 YA5 AEoita BAY}



2 45+ AT

S-PLUS 9] Adol& ¢lol€d M7/ do Ave #Aeln. S-PLUS & U4
q() & XAdH.

A2e) 49 L A

Az YYL scan FHE ARSI, A RBRTE, & E°] seq(-1, 1,
by=.1), rnorm(10,-5,2.5) %, & °|83d AE& 7Y + Ao

S-PLUS + disitiecz AiAY T2 aoe] A2 FAHH e B49 3
€ source & AHE¥T. AuNHAAAE FAPNN RAFL HAE A3}
A sink PH & AMS¥H.

X A4t

S-PLUS 9] X AL A4, YA, E25A4 i, A83A e 3, o
A9 &), ¥E&, random number A T UFF AL 3Py, AL double
precision &2 o]Fo|At},

FUNCTION &

S-PLUS £ zF 20l AL B AHEA7 A Z23YPE function & A}
£3d )48 5 AEF HETY =EH function F& AM function F& WHEHO
2 o]4% F Ut

a4y &9

S-PLUS 2338 923 £ M71A hard copy %H] - Postscript laser printer,
Hewlett-Packard Laserjet I printer, Hewlett-Packard HP-GL plotter - & X 9%
. 2T EF ASCI U wow vk dot printerd& ©1 4 4 Yot Fz H2A
of H¢ 2T E JFH A= woy dev.print E& o8-8
12 ALY ¥

S-PLUS7} A E3E TAEAEL Aolg 7% 2dP7E& §831d o Fo
Ao iy e FALHEUE ATz A
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- o3y B ASYARE A HEHY R FE
- ABBAEY

- BAEY

- AALEY

- AHEN

- AEEY

- HEFEY

°olg EYUEL FACIE ZAY ¥AEAE AT I, ¥4 ARfsEL ¢
FY IYTE TR HYY 5 UAEF HET

2. S-PLUS ¢} SAS 7} A ¥3s= SAaHRZ 75 L nx

FAAEEYNE A AR BEEA AR F AEE FAIYPZI) 5o
283 AFTHooF ¥} ot 7€ SRFEHAMEYH CEFAREA o=
Z17HA 9 HE-& T} ojopdtt. ¥ FoME S-PLUS 8t SAS/GRAPH
7t AFE 71E FAIYEZE A0, v AHY.

21. S-PLUS 1¥4Y7|%

S-PLUS £ 24YFHY b4 function F& AFH} A= o] o83ty
YA RERT oty RaNe, FALHES F9 AuE§ IYYL o]E3td 44
A" + Ao S-PLUS 2#¥7)%e 5L Algo] W3, AALNEA 7
T3 B Yoluy ¥y Je & ERHL Uz ¢ & QU

aPYE Fdd H97) M= BA Device & A Aok 3n, 715 ¥ Device
FFE VGA, EGA, Hercules °]t}. VGA graphic device & #H-$%3® " vga()"§ X
A 8 vga() & HE Al 2YY FHE - & €9 plot(car.miles) - & A3
3t o] ag€ 2dY. 9A] S-PLUS prompt 2 &op/b2id Y99 key &
X)W ®v}. graphicsmode() & o] I¥ IPE AP TA HAFn, Y
device® flol2i® dev.off() & X7 "t}
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2.2 SAS/GRAPHS] 474

SAS/GRAPH = A8 & 48714 4& o] 8% plot, chart, map, slide 59 HEH=
2UEY  hardcopy 283X (d: SEZIE, o)A TP, E2EH, @A)
o 28L& 23 4 A= AFH 24P A2dolth ol§ A3} A% 2TAY
& Amuw PC 286 ©|422A coprocessor & F¥Atgelx, 640KB RAMol 4,
hard disks BASE/STAT/GRAPH & ¥§3te 15MB Axo|¥ dth. adZd @
8% A8E SAS AJ2d9 & =F (9 SAS/BASE,SAS/STAT,SAS/IML..) ©]
\} SAS/GRAPH o|4 #|F3& YlolEl stepER o] Fojxn Z2adL g3 &2
Y2 o] FojAr.

GOPTIONS ( 2= & eld Radh AYrYE )

device = ? ( of: VGA, LQ800, PS, HP7475 )
colors = ? ( of: red,blue, yellow )

DATA ( SAS data set A )
input = 2 ( 71 dlojeul 29 28 4Y )

PROC ( SAS 7} AF3t= 28y Z2IWE )
GPLOT, GCHART, GMAP, GCONTOUR, G3D ° ° °

2.3. S-PLUS $} SAS 7} A¥3te TAIHZ
E 1L ol A2XEHI} AFsE 718AHA FAIHZH.
24. S-PLUS ¢} Boj@ 249 7%
S-PLUS 7} A&3E 718 $AIHT Fo|A histogram, pie chart, boxplot 3

Ze Bed 715 AFHT, S-PLUS o 5439 249 7%l it 2482
g3 2ok
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Mouse & ©] &% A5 9] HA|

Plot o] d3= 2x& #1AY, 339 plot o] 57 o|4e EA} line o2
A8E BAY 34 44¢ FEIE 49¢ dinad & e textFolr}, legend
& o8 Mouse & o83t BANE BAZY WEE EAY W identify
& o838, d3= AXo] 2 FEe €Y WE locator £& o)L E¥
A Ed A5E QAANNIA ¢ dE= 33 g ¥y
> locator(n=2, type="1")

A4 mouse & o}§3td AFu}.

DENSITY PLOT

AEHQ A8 Y density & B7] $1#) histogram & 22H AR wix
T8 RAEY. GEUEYSTE B9 density B& o] 83 ALAHQ o]
3 smooth & curve 8 ¥ 4 gt}

ey a3y 7%

SGol e 2Ry PP FFY 1Y Eulde A A Hreal time)o 2 ARER
43k 71 & @¥T} Brushing € tholWe 149 $EE o83ty YuF AuE
A% WYL= mouse 2 ZAHE A& o] 4314 scatterplot matriceso] A
Yool ¥ g WARY O IgdME B o) ¥ RuE AE THo



X 1. S-PLUS &} SAS 7} A|g3l= BAIH=

N5 S-PLUS | SAS/GRAPH
Histogram
Pie Chart
Bar Chart
Box Plot
Multiple Box Plot
B Dot Chart
Stem-and-leaf Plot
Normal prob. Plot
Quantile-quantile Plot
Survival Curve
2 A Time Series Plot
Scatter Plot
Density Plot (pdf plot)
Pairwise Scatter Plot
Star Plot
Chernoff’s Face
SIAIHEA]
A AR YA RYEA (HATNeRH)
B IHEA]
AN Al (AAHY scatter plot ¥
Abxig Wi+ H
Brush (Moused& o]&3}o cp
2212 2] scatter plotojjA] &
Aol BHAAEE BAl %
tleluly HAA YLEHN 2ZFZ
4& &olIstAl 3h= 7l%)

OO0 O0OOo

o o

o o

[aNoNelloNeoNoNoNolsRoleNoNolslelolloele ol

OO OO0

a2 = 7]% [Spin (MouseE o] &3l A2h
4 2 FHLE HAANATL
tﬂ) 2ol F2ZE netsh=7)
-2

Spin 2 Ty x5 & MU OT projection AlH HAAFIEEZHN 2R F2E
zelslE= 71 witch Brushing 3 Spin 2 HAA A EUgoes A ai¥En]
dollA zE3tag o|F AME3l7] #13lM = VGA, EGA, Hercules & ©|-&3jiof ¥t}
Brush & AHMg3ha oyl xk&9]  scatterplot matrix 2} spin 7|5& Y +
Qe 2ol e JElU® moused ©l &3l k= Jl%& +£3¥Y 4 Atk Spin
71%-2 brush BollME 3% + x5t g ANcN +3H 5 AEF 3joqEr]
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3. 199 &
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FARZEANA TIS 24 ATE ANNE 2AYY =Yg A4FA EY
¥ % AoloFY etk 1Y) $8BFoIA S-PLUSS SASGRAPH & o
Ze 27 BEAM AWuIA B

1) 2HYY 7188 Hagr], dadr), 427, 4337 Fo| A{FF
gt

2) Az& Y7l 98 EW9) U3 - 4E €0 M9 FF, FA, 47, 99
9 F& ¥ 5ol AREE7L
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() ¥ A Aol oerle ad& FA 2”8 F AEF T2 24 @
7}

Aol @AY AR BHEFAM 1239 #Fol4 BW, SAS/GRAPHI © o
i Fuy 21HE AFTHA Fr, 59 @BANME S-PLUS7 ALg3}r) @3,
4679 FFANME €Y AFEYZ ¥ & A

32 3ARAEEAY 29H&8

BAZYZAN 713 FoE EAE 2dYE ol8¥ A5 BYJ)5eln, olg
Y dFn FFRE 7150 ATH ol ¥t A7 M AR dEg adY
719 ety 3 2 deAALYANAM AAAG AH9 index plot & 227)
A &8 oF Holnx ¥



3.2.1. S-PLUSY ¢

# read data
vgal() # start a color graphic device
sample {- scan(’reg.dat”) # reg.dat : see the following sas program

sample <- matrix(sample, ncol=3, byrow=T)
id <- samplef,1]

x <~ samplel[, 2]

y <- samplel, 3]

sample. reg {- Isfit(x,y, intercept=T) # regression analysis
sample, diag {- 1ls.diag(sample.reg) # regression diagnostics
# scatterplot of (x,y)-data

S

plot(x,y)

title(main="Scatterplot of X,Y")

abline(lsfit(x,y),1ty=2) # fitted line of regression

b <- sample, reg$coef

b <- signif(b, 4) # 51gn1f significant number is 4

if (b[27n< 0 ) ft {- paste("Fitted 11ne of y = ",b[1],b[2], "x”,sep="")
else ft <- paste("Fitted line of y = ",b[1],"+",b[2], "x”, sep="")
text(locator(1l), ft)

readline() # press return-key
-
# calculate regression diagnostics
U

p <- sample,diag$hat

st.res {- sample.diag$std. res
std.res <- sample.diag$stud. res
cook <- sample. diag$cooks

dfit <- sample.diag$dfits

res <- sample.reg$residuals
sse {- t(res) %%% res

n <{- nrow(sample)

mse <- sse / (n - 2)

m. x <{- mean(x)

sxx <- var(x) * (n-1)

ci <- sqrt(mse*(l/n + (x - m.x)"2/sxx))
yhat {- y - res

zu <- gnorm(0.975)

yupper <{- yhat + zu¥ci
ylower <{- yhat - zu*ci

par(mfrow c(2 2)) # plott1ng 2 by 2 flgures

plot(id, p, main="HAT MATRIX", xlab="number”, ylab="Pii")
identify(id,p)

plot(id, std. res, main="STUDENTIZED RES", xlab="number”, ylab="r%i")
identify(id, std. res)
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plot(id, cook, main="COOK Distance”, xlab="number”, ylab="Cii”)
identify(id, cook)
xorder <- order(x)

xo <{- x[xorder] # sorted version of x

yuo <{- yupper[xorder] # sorted version of yupper
ylo <- ylower{xorder] # sorted version of ylower
yho <- yhat[xorder] # sorted version of yhat

matplot(xo, cbind(yuo, yho, ylo), type="1", 1ty=c(2,1,2), col=c(6, 1, 6),
main="95 % C,I, of YHAT", xlab="x_value”, ylab="yhat")

3.22 SAS/GRAFH 9] 4

/% regression diagnostic example %/
data reg:
input id x y @9:
cards;
1 15 95 22671 310 83 4 991 515102 6 2087 718 93 8 11 100
9 810410209411 711312 996 13 10 83 14 11 84 15 11 102 16 10 100
17 12 105 18 42 57 19 17 121 20 11 86 21 10 100
run:
proc reg data=reg:
model y=x / influence:
output out=regout cookd=cook h=hat rstudent=stdres: run:
goptions reset=all dev=vga:
symboll cv=yellow v=diamond ci=green i=rlclm95:
title c=gold h=3 f=swiss ’'Fitting Line and Confidence Band’:
proc gplot data=regout:
plot y*x=1 : run:
symbol c=yellow v=dot i=none:;
title c=gold h=3 f=swiss 'Hat Diagonal':
proc gplot data=regout:
plot hat*id / haxis=1 to 21 by 1 : run:
title c=gold h=3 f=swiss 'COOK Distance’:
proc gplot data=regout:
plot cook*id / haxis=1 to 21 by 1: run:
title c=gold h=3 f=swiss 'Studentized Residual’;:
proc gplot data=regout:
plot stdres*id / haxis=1 to 21 by 1: run:

4. 3 &

o) 4ol A A& wus} go] S-PLUSS SAS/GRAPH ¢ 714 & EA4L AL gz &
28 FAaYQZY F4& 7HdA SFEDGE AY Rl S-PLUS 9 SAS/GRAPH
9 B¢ 13 MY UL go] 2 4 U
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S-PLUS ¢ &%

- FAaAZE FAYAe C, Fortran Aoi$} interface’t 7he3tni, 4t C &
ols} fAMY F2E Yst: jlemg X2aYPo] ol

- MOUSE®& °]-8% A&9 EAZ 7Hs3tt.

- tolue aYrlse] gAY hEAFAR dF ANFHA £H& M
A H .

- d3y A2dge] F2E 93 Qo2 JRYE FTE AEEH] &)

.
SAS/GRAPH ¢ 27

- a2H9e FR YN, ARG B)o] TGS Bgo] Fudg.
- SAS ¢ & 2§} A% ¥ F UG
- 289 xgo] t}F3t}. of& Eo] Laser printer, Plotter, Film recorder
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Introduction to S-PLUS and
Graphical Comparison with SAS

Sung-Soo Kim?), Kyung-Soo Hanl)

Abstract

Statistical graphics have been important new tools for data analysis and many
statistical softwares are exploiting graphical methods. Among these softwares
available in personal computer at low cost, we introduce S-PLUS(version 2.0).
S-PLUS is an interactive graphical data analysis system and object-oriented
programming language. SAS/GRAPH is another popular graphical system for
displaying data in the form of color plots, charts, maps, and slides on screen and
hardcopy devices. S-PLUS is compared to SAS/GRAPH(version 6.04) in
viewpoints of statistical graphics.

D Department of Statistics, Chonbuk National University, Jeonju, 560-756



