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ProcGplot 

Proc GPLOT is the standard Sas procedure that allows us to create 
graphs in plot form. 

The GPLOT procedure allows you to plot one variable against another, 
each pair derived from the same observation in the input data set. 

We can produce relatively simple plots using a few statements and then 
enhance the result. 

With GPLOT we can do the following: 

• Draw reference lines on the plot 

• Overlay plots 

• Use any symbol to represent the points 

Reverse the order on the vertical scale • 

• Plot character variables «= length 16) 

• Select colors, symbols, interpolation methods, line styles 

• Produce 'bubble' charts 

• Plot a second vertical axis 

• Produce logarithmic plots 

Simple Plots 

Proc GPLOT uses the Share Price Data Set and produces a scatter plot 
for two variables. 

The Plot statement first specifies the Y-axis. 

A Gplot step may contain any number of Plot statements. 

A Quit statement is required at the end of the program code because the 
procedure resides in memory. 
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i!Cofll ... NI ==~) 
i!::::~ ... 81..,,'e Plat. Ex • ..,18. 
~00083 proc print .s.tn .. "'DCI ...... .--; 
i\OOOO"l U8r date bpi 
,iOOOOI fa .... at -»111 dIIteT.; 
'i00008 r"""i 
I!ooon 

08 IIDP110Ml 1"'88e1=.11 raaaugI abaI ; 
.1 . 
10 prDa ..,Iot d.t .... usd.eher .. ; 
t I plot bpttdltei 
IE run; 
13 ul 

Note: Confirm that the Create Listing option in the Results tab in the 
Preferences window is checked. This is critical for SAS to be able to store 
the output created (In list format) and create a graph from this output. 

SAS creates the following list output and graph output: 
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Connecting the Dots 
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By default, the values on the graph are left unconnected. This is probably 
the most accurate depiction of the data, because once lines are drawn 
between data points, we begin making assumptions about the data. 

The Symbol statement is used to specify the line drawn between the data 
points. Join and Spline are two methods used by the symbol statement to 
connect the dots. 

An example of the Symbol statement with the Join option is displayed 
below: 



BP 
380 

-V_boll I=Ja In; 
prDC OPIDt dIU= ..... ad.ehll"'u; 

plot tap.ute, ..... , 
qultl 

310r------,-------r------.------,------,-----~ 

0lJUL90 lSJUllO o IAUG90 lOAUCIO 01S[P90 16S[P90 OlOCT90 

DATE 

Once specified, the symbol statement remains in effect until H is canceled 
by another specification or by specifying the following: 

Goptions Reset=Global; 

This is only one way of joining the points on a graph. 

The symbol statement controls the type of line drawn, Hs color, width, line 
style and the symbol used to mark the data points. Now let's resubmit the 
code using the Spline option, which applies a smoothing effect to the 
pOints being connected. 

Co ..... n -_.) 
00001 •• * Joining The Dots En"pl.; 
00002 
00003 goptlon. re.et.all reset-global; 
0000 ... 
00005 sy .. bo 11 I =sp II ne: 
00006 proe gp.ot dete-.. Uled •• har •• ; 
00 DOl plot bp.date; 
·OOOOS run; 
00009 quit; 

.ll0'r----.----.-----.-----;-----,.----r 

OUUl90 I6JUl90 OIAUGtO 16AUC90 

OATE 

o Ismo 16SEP90 OIOCTIO 
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Incorporating the rcli95 option .in the .. Symbol Statement: 
IUIInd __ _ 

0001 .*. JOining Th. Doh EX8lllple; 
"00002 
~000a3 goptlons r ... t-all re.et=globel: ••• ODS .~l'Iboll l=rcI19S; . 

006 proc 9P lot d.t.= •• Uled •• herea: 
007 plot bp*d.bj 
008 run; 

It, 
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Labeling the Axes 

01 SEPIO 16SEP90 0lOCT90 

In the previous example, the range of vertical axis of the graph 
(representing bp) is mapped by default. It ranges from 310 to 380 in 
scale. 

We can change the default settings for both axes by specifying the 
ranges for the axes, as displayed in the code below: 

Th. Ax .. txa..,le. 

BP 
1000 

iOO 
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OlJUL90 08J;L90 15JUl90 22JUli0 21JUli0 05AUGIO I2AUG90 19AUC90 26AUG90 
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We can change the presentation ofthe graph, in this manner. 
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.. 



The symbol statement has been repeated here for clarity. It is not 
necessary, since it was submitted previously. 

Adding Titles, Footnotes and Legends 

Faatnatee EXIiMpI.; 

reaet-.I abel; 

;r;~::I~=J:!~:u. ~=z.p11 
"BP S~re Price ~uly to SoptoNber 18aO·; 

faatnotel h=1 c=or.on 1:z.pfl 'Sou~el rln"ncl., TIRO.'; 

prDc Oplot ~.t.= .. ved.en.re.; 
plat bp*d.te '" 
v.xl.m300 to ~OO by 10 
"1I.ie='OljuIIO'd to 'OI.apSO'd by 7; 

• :~r-----------------------------------------------, 
'" 
'80 

370 

'10 
l!O 

'" 

lID 

JOO 'r-----,----,r--....,.--.,...--.----T"""----,--~ 
01,)11[90 08~UL'iO 15duL9Q 2'lJUUO ZUUltO OiAIIC'1l IUUegO I9AUG90 

DATE 

There is no legend on the graph even though the legend was requested. 

We will see how to display legends using a different form of the plot 
statement, in a subsequent section. 

Legends can be constructed with footnote statements on simple plots. 

Once specified, the nle, Footnote and Symbol statements remain in 
effect until canceled. 

Ove~aying 

The ove~ay option is used to place multiple graphs on a page. 

This is illustrated in the code below: 

!CcuIIPmnd ••• ) 
:81001 ••• Duul .. ylng ~u .. pl.; 
iDaDoa: 
:00003 goptions res.t-all r ... t=globel; 
,OOOO~ 
;OGD05 .!.'Rboll I=Joln; 
'DDDOS tit I., h=2 c=blue fanpff 
~OaaOT 'Oil Shero Prices July to Septe ...... 1880'; 
~OOD08 footnote1 h=1 clignen f.z.~1 'Souree: FINnelal TI .... '; 
~OOl09 footnate3 h=1 c=&lu. hz • .,.,1 'HYSE'; 
iOOl10 proc 9Plot dete-.eued .• here.; 
i8l011 plat bp*dete bur ... ah.d.te ultra ... ar-det. / 
i08l12 ouerl.~ 
i08l12 uaxl,-300 to ... 00 b" 10 
fOOO'... haxl.-'0IJuI90'd to 'OI •• p90'd b" 7; 
\00015 ran; 
iDD018 alt· 

Oil Share Prices July to September 1990 

I!~~--------------------------------------------' 
llO 
l80 
l70 
l60 
J50 
JIO 
no 
320 
llO 

300\----r----r----.---.----.----r----r----i 
OldUL90 OBJUl90 15dUl90 UJUL90 Z9dUl90 05AUG90 12AUC90 19.UG90 26AUG90 

DAlE 

Notice the colors of the plot lines . 

One symbol atatement has been used in this graph, all with the option 
i=joln. 

The second plot requested was not produced. The SAS log informs us 
that the values to be plotted lie outside the axis range speCified: either the 
vaxis or the haxis specification is not sufficient to cover all the data. 

Since the values of date are the same for all share prices, we can 
assume that the vaxis needs to be extended. 

Lers re-subm~ the code after making modifications to the vexis, as 
displayed: 

..... a ===) 
:;00001 ... OUerh,,,lng E!:xe"Ple; 
~00002 
~::::~ goptlon. rel.t=.11 I"eaet=global; 

~0005 ""fllboI1 I=Jola: 
0006 tltlel h:;l;! c-blue f-zepfl 

_0000i' 'Oil Share Price ... II I" to Septe .. b.r 1"0': 
!lDoDDB footnote' h=1 c=green '-I.pfl 'Source: rlnaDelal TI""'; 
ilo0009 footnote3 hili' c=6lue f=r.pf I 'WYSE'; 
~0010 proc 9Plot dllt •••• u.d .• ha ..... ; 

E
' 0011 plot bp.d.t. burMh_d.te ultn".r·date , 

all! au.rl." 
00013 v.xis-300 to TOO b", so 

lOo"'I hllxl.-'OIJuI90'd to '.'''p90'd bioi T; 
l!0015 •• ft, 

001. alt; 
-&/.;):" ?':;;';:; '-~-'."":;~--Z:";""'.';;' ;'~""i-. '''-,~:,' <).;.;'/' 

The graph now displays all the plots as requested in the code. 
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Oil Share Prices July to September 1990 
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Global Statements 

Symbol statements cycle round the list of colors if not color is specified 

Symbol statements are Global. 

The program below first resets the global statements to the defauU and 
then sets the Symbol, THle and Footnotes again. 

This is clearly inefficient, and has been shown solely for illustration 
purposes. 

:Co ... n ===) 
00001 ... Glob .. ' Stah .. nb EX.Rple; 
00002 
00003 .optlon. r ••• t=.11 r ••• t=olohl; 
0000"1 
00005 .~ .. boll l=Joln cllredl 
00006 tl tie' h=2 c=blul f=zepfl 
00007 '011 Share Price • .lvlp to Septelilber 1990': 

:::~: ~:::~:::~ ~:: ~:el::n ~:::~~: ::;I~C;~: f'INnciel TI .... ·; 
00010 proc gplot deh-•• "ed ... har •• : 
00011 plot bp-date bur ... h.d.t. ultr.,.ar_dlte I 
00012 overlev 

g:::~ ~::::~~:~J!~.~~: ~: ~1'.P.O·d b!l 71 
00015 run: 
~OOI6 quit; 

Oil Share Prices July to September 1990 '" 
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NYSE 

Symbol statements are additive, in addition to being global In nature. 

The resuU of Symbol! displayed in the previous code is: 

Symbol! i=join; 
+ Symbol! c=red; 

Symbol! i=join c=red; 

The graph shows one symbol statement being used, a joined red line. 

The other plots do not have symbol statements and a join is not 
displayed. They have begun to cycle round the list of colors for the 
device. 

Cycling Colors 

If the Symbol statement is not given a color, then it cycles round the list 
of colors for the device, generating a symbol statement each time. 

Given a device with the following colors: 

goptions colors=(black,red,green,blue,orange,brown); 

Consider the effect of the following Symbol statements: 
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Symbol! c=green I=join; 
Symbol2 i=join; 
Symbol3 c=blue i=join; 

Results in the following symbol statements generated: 

symbol c=green 
symbol c=black 
symbol c=red 
symbol c=green 
symbol c=blue 
symbol c=orange 
symbol c=brown 
symbol c=blue 

i=join;* 
i=join;* 
i=joini* 
i=join; 
i=joini 
i=join; 
i=join; 
i=join; 

Pointing to a Symbol Statement 

1st statement generated; 
2nd generated; 
3rd generated, etc •.. ; 

The Plot statement can point to a Symbol Statement. It points to the nth 
generated symbol statement, as displayed below: 

The values inform SAS how to assign the Symbol Statements. 

Oil Share Prices J u1y to September 1990 
,1:,-----------------------------------------------, 

'5o 

.DD 

'" 
'DO 

... 

.., 

'" 
''''\-----~----~----~----~----~----~----~--~ 
ouvuo UJIUO I'll/LtD !2oI1ILlI'I UJPL~ omu(I mum 1U1Jfi90 m,mu 

'''' 

Line Control 

Proc Gplot controls lines using the Symbol Statement. The symbol 
statement can accept many options Symbols. 

SYMBOL STATEMENT LINE = OPTIONS 

SYMBOL STATEMENT VALUE= OPTIONS 

SYMBOLS CODE(SYMBOLS) 

Variations 

Examples of Symbol Statements: 



Share I'Jices July In SfPtember 1990 

.,r.r-------------------------------------------------------~ 

... 

'" 
'" 
... 

~,nD 

i.! 

'">------r------r-----,------r------r-----,------T----~ 
tllULtO OUULH 15lt1U llUua multo 15AUUD 

1m 
IIAUGII 

Now let's modify the code by changing the interpolation method for 
symbol1 to needle. 

Resubmit the code: 

o ..... ncI ===) 
i::::~ ... U .. rl.tlon_ of SytIIbal St.tefllent. Exa ••• ; 

:01001 IOptlDnD r"ftllltlllaf I rUBt=olob.l, 
ltlOOIi 
~0005 ~_DII I=needle c=veen V=at,r ,,-z: .,.3; 
:010.1 1aY"b1ll12 I=Joln C=bIUI!I YlIIallllUlnd h=2: 11=3; 
;1,1 IOn .~1IIIIb1l13 '_nane o=or.n08 v=aqwra h=2 ... 1!; 

I::::: 11tlill h=t C=blue f=Z.p.,1 'Share Price. "ul~ to 8eptlNllber 1110', 
!4001. footnote. 1\=1 C:I..,.,. razapfl ' •• \rC1l1 ,IMncll' TIMe"l 
t00t11 prOC Oplot daU ••• vlId •• ur .. ; 
lOOOU:: plot bplld.t. bur'WYhadlitll ulfr._ ..... t. '" 
}40011 overlay 
i,G Oil 'I ""'X I'=EII to 'tOO b", r:t 
i00915 hlxlr-'OIJullD'd t. "Uaep80'd b~ 1; 

~.;;.:.t.~.Y.!,!.. 

The output is displayed below. 

Share Prices July In 8!ptember 1990 

....... 

,"..---------------------, 
III 

... 

... 

n. 

". 
'" 

Symbol Statement Examples 
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:t:=l~ ::j::~M :;r,:' :::;:::~:: ::: 
.YfiI~11 l=non. c=ara"p 1,1; ..... hilt N=£ 1=101 

n-z o.Dlutt ".zepfl ·Sh,,.. Prle ... uly to S8P'l1fi1Dr 1110'1 
flllDfnotlll' bal c'"8I"'lIen f=upfl '8oUrlllll= ,IMMI., ,IM.'I 
proa IPllllt .t .... "'ea •• ha~; 

plot "1II.n l:Iur .. ahlla.te uI1r __ ... da1ll ~ 

:.~!:~ .. t. 1 .. by It 
1YI.1e=·.IJull.'d t. 'o'_.".o'a DV 1; 

Share Prices July to SepfBmber 1990 

,!:r---------------------------------------------------, 

150 

500 

101 

HJUll« lZJUtSO II/UlIO 

DATE 

UlAUGID 

=::~ ::l·ln ::: .. ::~~II ~~~! ~::: :~; 
~NbDII l=ftOftII 1= .... =reen V."-" h=C.1 ""1 

lUOO90 1,,,,,;90 

tit... b=1 c-=Dlue 1I=apfi 'Sharlll Prle .. .aUly to septa,,"r 1110'1 
"ootnote, 1\=1 c=or-n f.apt'l 'SOUrcll: ,IMM!a, Til ... ·; 
proa "lot clete="ved.Olllrae; 

plot •• tlll DuI""lhlIa.t. ul tril_rltClatlll ~ 

=:~!:r.D to lU by .t 
..... Ie=·.'Jul.O·d ta "'eep80'a by 1; 

Share Prices July to SepfBmber 1990 

UAUG90 

,!tr-----------------------------------------------~ 

151 

10' 

." 
.00 

liD 

IOD 

lSI 

jOO"\-____ ~----~---~----~----~----~----~----_,l 

OIlUl!O alJUllO 15"ULBD U~UL10 nJUl10 DSAUG90 12AlfG90 II.UG90 2mGi 

DATE 

Next, we use the option designed to present information graphing 
confidence Omits. 



Share Prices July to September 1990 
7!~"---------------------------' 

500 

. 450 

----_ ... .,----_ ... 

i:;~:;~~~~~:..~~::~~-~-:-~-;;-1-~·=~:-~-~~~'-~'~~~~::~:::.;~ 350 _________ _-----~~ ; ~-~----r _J..£!.---- ... -- ..... -
!..-----~~ .. --

i300·'r-"-~-~-~-T--------_r------,_------r_------r_----_.------_r------T 
! D'JUliO DUUli. 15dULIO 

X"Y=Z and Axis Control 

22JUl90 UJUl'90 

DATE 

A normal plot statement of the form: 

Plot A"C S"C f Overlay; 

1:l4UG9D 1UUG90 ItAUli90 Z6I.I(;t 

The above code displays two plots on one graph, but no legend showing 
which line corresponded to A. and which to S. 

X*Y=z 

Using the X"Y=Z form of the Plot statement generates automatic Legends 
which display what each line represents. 

PlotX*Y=Z; 

To do this. the data must be in a certain structure. 

Review the Flu data set: 

Can~1 FLU a.Ja Sat Printout; 

Output in list form: 
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''':57 ~. nprl1 .. , aool - • • E _.JIll .... , .. • " 15 IT , , .... • II " " II .. • ,-0 .. ,. 
" II II • 1.851 • .. ,. " II ., • 10lSS , .. .. n ., 50 • 108 • • .. .. as •• .. & 110813 , 51 .. II .. " 

, , .... 
• .. .. GO .. " 0 ,-
0 , .. " II .. II • I , .... ,. , .. .. " .. & ... " 10101 

II ,&I , .. II. 19. '54 II "SOl I! '" '10 '" , .. ". " IGStS 
19 ... '" ,., 19' '" 19 10122 .. '80 .. "' '25 ... , . ..... ,. '8 .. .. , .. lit " lonl 

" II. " ro .. .. ,. 101M1 
17 " ., 51 .. " " 1"57 ,. II .. .. •• 54 .. , .... 
19 as II II II 17 II t.M' .. .. II II " " .. IGWI 

" " • 0 • , . " 10985 

Output in HTML form: 

We could Plot A "Date a"Oate C"Date O"Oate e*Oate /Overlay; but this 
would not generate a legend. 

We need to rearrange the data for the Y*X=Z form. 

Rearranging Data 

~~ 
~;:-: 

K< 
~;; 
kl 

/·-;. .. ":<:;~1~~~:·x'~~},:';:~':::x~~:.s;.:::~';~;);"7.X_;;:~,\":::~S2s?;.;~~ 



We can now Plot Cases*Date=Category; 

For each Category, A, B, C, D, E a separate line will be drawn on the 
graph. 

The output is displayed below. 

Fl. eu .. Reporus 

". J~~ 
!/ "\ //,0, \\ 
.!~\ "" .... :", ,"'. '\ ....... 

'" J~/" \ /,"'> ~~ , ,·f ... ,,' 

~.( J' ,.' '<!~ 
,~; . \~ /': "~ 

J~ >"~\" 
• 

OIAPRII OlMAY01 O'4t1MOl O'JU~IU D1AUOOI DISEPDl 

l!fk·h4ial 
Popu[gi ion CII'IO',. ~1J-5 IiH'a-8 II_~' ~3&-$O " ,. 6--18 +-i-+ ~lIil 

, 

The five Symbols statements generated will match with the five lines 
drawn, one for each value of category. 

Always raview the SAS log for notes and messages. They Inform you 
about plots that lie outside the available range. 

Introduction to Charts 

SAS/GRAPH can create different chart styles. 

Let's illustrate with a few examples. 

Vertical Bar Chart Example 

Submit the following code: 

dCo ..... n ==-) 
~::::~ gaptlane ..... t=OIOtNil rHet~111 

~D0003 proc Ich.rt at.= .. yed.dllJlllovat'j 
~oooo.. yb.r .tltual 
~oooos nih I 
joooa. qUit; 

SEP W 

STATUS 

Horizontal Bar Chart Example 

Notes: 
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Unless otherwise specified, SAS displays the frequency ofthe selected 
variable for display, by default 

Each bar or block represents a value of a variable, either character or 
numeric. 

Bars can be grouped, sub-grouped and various patterns and colors can 
be used to enhance the presentation. 

By default, Horizontal Bar Charts display graph statistics on the graph 
area next tothe graph. 

Pie charts can be of two types, Pie Charts and Star Charts. 

Terminology 

Physical Forms 

The physical form of a chart is determined by the type specified in SAS 
code: 

Proc Gchart Data=SAS_data_set; 
Vbar Variable / Options ; 

The Vbar statement requests a vertical bar chart. 

The variable after Vbar determines the number of bars the graph will 
contain. 

Options on the statement control other aspects of the graph. 

For example, the Demograf data set has a variable named gender, which 
has two values: F and M. 

If we specify the following: 

The following chart is displayed. 

By defau~, the vertical axis displays the frequency or the number of 
observations in the data set. 

In this case, there are 21 females and 14 males. 
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Midpoints 

For numeric variables, SAS/GRAPH will chart the midpoints of a data 
range. 

Sometimes this produces unexpected results. 

Lers consider the same vertical bar chart as before, but use a numeric 
variable such as Age that takes on values from 15 to 65. 

18 ;0 42 54 6G 

lGE WIIlPOINT 
.. ="'·iir·-·····-r-I nIn "1:IT!:!"::I! . Ii· Hi llili!l ,;y. 

As seen from the graph, it does not produce one bar for each value in the 
data. 

The data range (2 to 65) is divided into ranges, and the midpoint of each 
range is charted: 

Range 

DISCRETE 

2:-12 
12-23 
2'1-3& 
3B-'17 
'1B-59 
BO-71 

Midpoint 
& 

18 
30 
'12 
&'1 
66 

The discrete option suppresses the calculation of these ranges and 
forces the procedure to produce one bar for each value in the data. 

Submit the code below for illustration purposes. 

The graph will be displayed, as follows: 



The Discrete option is valid for all types of charts. 

Valid Options for GCHART 

Some options are common to the Vbar, Hbar, BloC/<, Pie and Star 
Statements, while others are specific to the type of chart being drawn. 

The table below lists options the types of chart(s) to which they can be 
applied. 

Option lib .... Hbar Block Pie s ..... 
I\NNOTIITE • • • • • 
CmCl8 • • 
COUn.INE • • • • 
CTEXT • • • • 
III..IlCICIIAX 
PIITTEIIN 10 ..... • • IlRIllI' • • 

nlDPOINT • • 
8IIlGIIIJIP • • 

l.EIlEN) • 
IIOlEUEND • _11«1 • 
FREQ • • 
6100 • - • • 
TlI'E-cFREQ • • 

CPERCEHT • • • 
FIIEII • • • 
IIEI'III • • • 
PERCEIIT • • • 
BUM • • • DISCRETE • • • 

lEIIELS • • • nlDPOINTS • • • 
",II8ING • • • 
6lIOI.I' • • • - • • 
=,,'PTION . • • • • • • 
IlSPIII:E • 
IIPtICE • 
WIDTH • 
CFFW'E • 

Option Ubar Hbar Block "'e .titar 

AWE • • 
CFlIEQ • • CPEIICENT • • FIIEII • • - • • NOSTIITS • PERCEIIT • • II1II • -. _,8 • -_,8 • • hIlIIltl8 • -_,9 - • ""l1li • • _,1«1 • • 
DEI!CBI) ING • • NIIZElIII • • 
IlUI'OIIEF • • ClIPREF • • - • • fIEF • • !:FILL • • M1tIlCIlUIR • • -..e • • EXPUlDE • FILL • • INYI811LE • PERCENT • • SLICE - • III\LIIE • • NIlGIIIIIJPIEIII,", • • OllER • 0lI:II088 • • DONN • • IIOCOIIIIECT • 

BarCharts 

Vertical Bar Charts 

The Vbar Statement produces Vertical Bar Charts. also known as 
Histograms. 

Character Variables 

The discrete option does not add value when used with a character 
variable since each value in the data is given a bar. 
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1001 
,003 IOPtlo,.. ,. ... t=OIOt.11 I"' ••• t=all, 
000"1 
eoo& proc gchilr't data= •• ..,ad.deMOo,. .. f; 
aOOI IoIbIIr .t.tu.; 
8001 ........ , 
0008 quit j 

S SEP W 

STIlUS 



The Response Axis 

The response axis is controlled with the SUMVAR (summing variable) 
option. 

COl'llUlnd ;;:;;=> 
:00001 ••• lIte.pan • ., Axl. Exit....,'.; 
00002 
00003 goptlana 1" ••• t.OIO ... ' rente .. II, 

;0000"1 
;00005 proc ocn ... t dIIt.=a."eCl,Cie .. DgntT; 
0000& ubar .tatue , Bu_u.r=."."YI 
00007 run, 
00to8 quit; 
]' ............... . 

By default, the sumvar option displays the sum for the specified variable. 

200000 

100000 

~iiy0fmrw'-"-·:'i;F,0f ,-, [ 

Statistics for SUMVAR 

STA IUS 
Z7 

By default, the statistic displayed for Salary is SUM. 

l&I 

The response axis can display several different statistics, such as Mean, 
Sum (total), Freq, Cumulative Percent, Cumulative Frequency. 

The option controlling statistics is TYPE. 

Type and Sumvar work together to control which variable and statistic is 
displayed on the response axis. 
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Controlling the Bars 

The Midpoints option allows specification of which bars to chart. Use 
quotation marks around character values. 

The usual SAS shortcuts can be coded when using Midpoints, e.g. 10 to 
100 by 10. 

II In, The '."'8 Ex ... p'.' 

SAL~RY ~~AN 1 00 

14000 

13000 

12000 

11000 

10000 

9000 

BODO 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

0 
M S SEP 



Selecting Observations 

The Where clause can be used to subset certain observations you wish 
to chart. 

I 
00002 

0003 ooptian. t" ••• t=llab.ll ...... t=.11 j 
000'1 
000& prDc oeM..-! aa,a= ... ..,ecI.deNDSjII"'lIfj 0:::; ~:~a T:;:~t]"~ '~,!,U'~;.~~'1'; typa= .. e .... 

OOOO! _hera children III t; 
0009 run 1 

00010 quit; 

lSI ATUS rREQ. 

IJiE:I:: 
5000 10000 15000 

SALARY MEAN 

Sub-Dividing the Bars 

SALARY "EAN I 

I 
10590 

eoeo 

9000 

'5000 

t·~ 
~ 
N 

The SUBGROUP option allows us to use another variable to divide the 
bars: 

Ividing The aa" ElC ... plel 

< .".,' " A " 

SHARY MEAN r--------, 
15000 

14000 

s o S(P 

STA TUS 

Note that an automatic legend is produced when subgroup is specified. 

Grouping Bars 

In addition to sub-dividing bars, they can also be grouped together using 
the GROUP option. This Is displayed below. 

• S 0 SEP 

f-- 0 ----,--; 

Additional Options 

SEP 
f-- I ----,--; _r _u M SEP 

f-- 2 ----,--; 

'0\' 

Additional options are available that can control the appearance of the 
report. 

The following example illustrates Frame, Gspace, Space, Ref, Pattemid, 
Nozeros, Ascending, Sum and Raxis. 

.... nd •• 1:) 
000.1 .... Dther Opt I ana ExaRp Ie; 
•••• r: 0:::= GOpt I an. met=8' ab.. ......' .• 11 I 
00801 PlltiDrnl \illS C=13I1 
000(18 lNIt1ern! USE ,c="; 
OOOOT paUarn3 \I'1IRI' OCI' 
00001 pat1Ol"r1'1 v-HI Dar; 
00008 
.,oto proc 8ehllrt _t.= •• ",ad.dDIII.,,.di 
.G011 ",b ..... children ~ ., ..... "" O.,.eIPE .p.e •• ! .... .,..1 .... 

l:::~: :~~T:!::1:.~!::na1· typa= .. e.n 
~'OOl" .""""aup=c.,.. oroup=.tetu. 
~'0.11 nODrD. aec .... d1ftl au. 
100618 ra:IIC 1 •• 0 to soooe by 1111801 
fooon I"'UI"II 
0001., \~It.! , 

The above code has four pattem statements (lines 5-8) and the pattern id 
(line 13) changes pattems by sub-group. 
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: SALAR~ MEAN 

i 5000.0 

! ,\QQI 
I 
I 40(1)0 

i l50DO 

I 
30o~O " I 

I 
2501)0 

2000£1 

I 15000 
Ea nl I IOMO ~ .',L 

i i I 
M ~ 

! [ i I 

r] W 
,/ ,-' n IIJ I 50()O I / p'! I:~ . 1 I I ; I ' 

I • 
! J , , S , 0 , 0 I 1 ) ~llO:£MI 

~.~ .. 
0 • S SEP W smus 

CilRS 
_0 =, =, ICt:lI • --- _. 

The graph used four different patterns. 

The space between the bars and the space occupied by the bars Is set to 
two. 

A reference line is drawn at 10,000, and the bars are drawn in ascending 
order. 

No space is left for non-existent bars, and patterns change across the 
subilrouPS. 

The response axis is ordered with the Raxis option. 

Block Charts 

Block Charts are specified with the Block statement. 

They use more space on the graphics area than a Vbar or Hbar and you 
may need to increase Hpos and Vpos. This Is displayed on the next page. 

C:u ..... nd ••• ) 
00801 ... Block cnart. !lit .... pl.l 
Ooe02 
00103 goptloPlII; I"ant_alobal rou1=.II; 

1(1010"1 
ilOUS pattB,.nl 11,1 •• c-blu.1 
;0"'6 
;00001 Pr'oc gChil"1 a.u= •• ued.d •• alr.f, 
;00108 black chi Idrenj 
J00009 run; 
lo.o.~I .. e '~ul~; 

rmUENCY BLOCK ~HART 

Manhattan Charts 

The GROUP option produces Manhattan Charts. 

Note how the use of the discrete option changes the graph. 
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Also called Manhattan Charts, this Grouped Block Chart displays the data 
across the two axes. 

Note the values of Hpos and Vpos. 

The original values of Hpos=80, Vpos=62 have been Increased by 50% 
each. 

The aspect ratio then remains the same. 

Calculations: 80+40 = 120 62+31=93 

Pie Charts 

Pie Charts can be displayed using pies and stars. 

Both types are capable of displaying data in a circular pie form. 



--) 

" 

Pie and Star charts are specified in a fashion similar to Vbar, Hbar and 
Block Charts: 

Star Variable 
Pie Variable 

Defauft Option: OTHER 

The option OTHER specifies a value of 4%, by default. 

If you do not change this value, then any slice of the pie, which 
contributes less than 4%, is grouped together with all the OTHER small 
values. 

This will be illustrated in the following examples. 

Pie Chart of County 

Let's create a Pie Chart displaying the counties of the UK. 

iCo,.,.and ===) 
GOOOI .. * Pia Chlrt of coUnt)' Dc"'PI8; 
ooooe 
i08ll03 ooptlol'll* ra •• t_.11 re.et=$lob.,; 
,0010"1 
:;OOlOB pmc gchal"t d.ta ... ""ed.I,.IkpDPi 
1'00.08 pia CDunt)lli 
,'00..11"\11'101 
~"08 quit; 

OTHER 
39 

FREOUENCY of COUNTY 

,", 

-·A 

~---~---------.:';:'!'" ~ ~ _s.·~ 

When Pie charts are drawn for numeric variables, the Discreta option 
needs to be applied. 

Since all the values in the data were under 4% of the total, they have 
been grouped together into the OTHER category. 
Review the log. 

'Mil t .... D'nCfI .tlN '11th .... 1_." I .... - ...... ,.<il 
'N OTHDI"llaa '11th .. WHIII af I ".lW'8UI'Itl,.. 

:~.r~~:~¥.~~;:',;":u t"" IITfC111: 1I,lta .ltI., II .... 1_ ot 1 
:~; tNl DTJIElt .110. with • .,.11Ie of I 

GTNat .11 ••• UtI .. ""WI .r 1 nI~'I .... ;e 

Il'Ito thllllTHlm .110. wi"" .. "",11,'.0'1" I raprftIIrrtlflO t 
lilt. II,. llTlflll .. 1101/:11 '11th ...... ," 01 , reJ»" ..... tl ... t 

The notes state that all the counties were included in the OTHER slice 
because none of them represented more than 2.6% of the total pie. 

In such a situation, we incorporate the other option where we specify the 
value of the other slice. 

We need to adjust the other Slice in relation to the values that we would 
like to display as slices of the pie. 

Let's set the value for Other at 0.1. This is demonstrated below. 

The output is displayed below: 

FREQUENCY c-f COUNT'!' 

Dar~iecrlall 
Durho1l I "1 Cln.land 

,fun 1 1 Cbuhfu 
Gl(ltJce,tershlrl 1 1 

HOflpsh i r 1 
Httrc for dH:~ 11 :r~~gf ~:I 

1 
Humber s i dt 

Ken t 
1 

1 
Cllnbridg(lahlre 
Il:1uck.illghoiluhlre 

) hrkshire 
lBtldford;hire 
I 
Ayon 
1 

All the slices of the pie are displayed. The display is not clearly legible. 

Let's increase the hpos to 150 and vpos to 120 and ~submit the code. 

Ch.l"t of county.' th athar Dpt I an Enfllp '81 

This addresses the spacing Issue and makes the graph legible. 
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Now let's fill all the slices in the pie with solid colors. 

Let's add a pattem option, as follows: 

,COfl ... nd ===> 
;00011 AU pie Char,. Of countY' .. itn athill" aptian Elc.,.JII; 
'ooooz 
100001 IGptlana 1" __ t=.11 rautlillaba' 
joa.I"! _KiSt vpllPl!01 
·1'00005 put.ron1 y=_; 
00008 
,ooon proc Slelh.rt utalll. ...... d.ukpoPl 
~I 0018 pie aounty I' athB!"= •• " 
00009 runl 
;".~ 1:.1... 

We see that about half the total number of slices in the pie are solid. This 
is because the large number of slices requires more than one pattem 
specification. 

We need to keep adding pattem statements (pattem 1, pattern2, pattern3) 
until a/l the slices are solid. 
In this example, we need to add three pattem statements to make all the 
slices In the pie solid colors. 

There are so many slices in this pie that they have exhausted three 
pattems. 
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Cha .. t af COW'lty IIIlth Dther Option E ••• ple, 

•• ptlan. ~~==;i~I\I~:::~,:ab.1 
p.Uerru \I:J8, 
paUII"'nl \11=., 
patterl"ll .,=., 

Finally, we see that all the slices have been assigned solid colors. 

Review the log and you will see messages stating that not all the slices in 
the pie were labeled. 

~1III_.nd •• 111.) 
'WMfUNGc TOl:1 blu ... lHrllllfl for 'the pl .... doft;u1 '.lIe •• ower-lap. 
!NaTE: Twa Dr 1101". plll .... dcrm.ll1 811aa 1 • .,.1. I\I:UIS ___ n 1I10111r1111'''11'teno Thl. 1:1 .. " aCl:lur 

ri ~~~:I":Clt=:Tq~:::1 allcea. TI:I avald avel"'lIIIrltlfto I .. bele you Col" U8'eI 0 

I. 1nCI"'I ••• OOPTlON$ HPDS= .nd,UP01J= to MIlE. the to)l;1 .III.ller. 
e. RedlJr:HIt tM 1111 • ., 0" th. t8ICt "'th OOPTIONI MTPC'fIl. 

t ~: ;h:I~~\~;~:!I:~ ;~h~~~~1d~;=~-8~~~t to Group ... 11 

S. ~!:Q1~~aC::;=~n. or 'ANGt.E=' opt 101'1. an thl 'IEI'PIDD.-' DONUT etete 
0"''' Of' elle .. ar st4rtll'lG 1m,le for the ",..t ., Ic • .0 that tNO 
fall nax1 'to uah othltr. 

8. Uwo .. WAR or HBAR chal"t !ftSteed af .. P'L"OOHUT ch.l"t. 
1. !Je:eI the graphic. edltol" to I"!lPD.It'lon or ,...11:8 tne '''bltl •• 
CoMUlt tM proper doou ..... t .. tlon for dot,lle 01'1 .. nv of th~ teehn 

This is addressed in the following section. 

Labeling just the Midpoint 

Lers take the previously submitted code and add the slice, value and 
percent options. 

Ina DpUal'lll IDea"".; 
hpoe=81 ¥popali; 

CO'-lnty / atn ... =O.1 ."e.=arnt" ""IUlPnorMt pIII"cant.'n8Ide! 

Submit the code. 



We see that the output is displayed as follows. 

Regional Percentages 

In the previous examples, by defauK the frequency was displayed on the 
charts. 

When the SUMVAR option is absent, the frequency, or the number of 
observations in the data set, Is charted. 

Let's label each slice of the pie, as displayed in the following code. 

We see that there are no waming messages in the Log. 

FREQUENCY .f REGION 

10.26.-------, 
,------ J. 690 

12.1121 

IS.l8. 

7.691 

12.82' 

L.IiiIii_liiliiliiliim ... m··· ·.'iI:-II· ·1III!!lili1lll!······iliiTiiiiI··jiii!i~.~~il"III"iI·····iiiii······iIii·····1iiIii1iilii1iilii15 •• 3.8> •.•• t?J 
Contour Plots 

Contour plots present output in three-dimensional forms. 

There are two procedures used for plotting in three dimensions: 

1. GCONTOUR 

2. G3D 

In GCONTOUR the response to two independent variables is displayed 
as different contour lines 

G3D is a 3-dimensional perspective representation, either as a 'sheet' of 
joined points or a scatter plot. . 

In this section, we will demonstrate how to produce the various shapes of 
a plot. 

It Is beyond the scope of this course to explain all the options and 
features available. 

The next sections explain how to create basiC shapes and enhance plots 
using features like pattems, axis and legend specifications and definitions 
of different plotting symbols. 

The data set usectfor our examples is typical of monitoring drug dosages. 

The two independent variables used are the dosage, which is recorded in 
milligrams and the frequency of dosage, which is shown in hours. 

The response to the dosage and frequency.ls measured in terms of the 
patients' pulse rate. 

Here is a sample of the data: 

Dose is measured in milligrams and regulary is measured in number of 
hours. 

Tha goal here is to lower the patients' pulse rate as much as possible 
based on the combination of dosage and regulary. 

The first exampie shows the default contour plot produced with the Y*X=N 
form of plot statement. 

The vertical axis Is the Y, the horizontal is the X and the contour, or the 
response axis, is represented by values of the N. 



REGUllRY 

PULSE 87.75 
--_ .. _. 120.75 -- H14.15 

-'--'- 1-37.25 
--112.5& 

The SAS System has chosen the line types, axis gradations and contour 
steps. 

We can infer a pattem from the data that the patient response is getting 
better with increased dose and regularity. 

We can also see that dosages greater than around 75 milligrams at 4-
hour intelVais (regulary) do not decrease the pulse rate -in fact, it 
increases again. 

The goal is to find the point at which the pulse rate is minimized. This 
trend will be shown in many ways in the following graphs. 

This example shows that for a given regularity of dosage, increasing 
dosage results in a decrease in pulse rate. After reaching a certain 
dosage level pulse rates start to rise again. 

The most effective dosage seems to be 75 mg at four-hour intelVals. 

Increasing the dosage to 110 mg has a less positive response. 

LEVELS= Option 

The first way we can enhance the piot is to specify the contour levels. 

This is done by the LEVELS= option on the plot statement. 

As usual, options on a plot statement follow a I. 

The levels are going to start at 80 and increase in increments of 15 up to 
140. The legend reflects this Infonnation. 

:CDMMnd = .. =) 

l::::~ *" CDntOut'" Ex.,.."le 3; 

i00003 GDpt'.", 1"' ... tlll'll ..... t=tIDD.1i 
'0000" 
~OOOOI 'lltlel ·Cal'lltllur LIIWCII. Speclflld-J 
:00.01 prae gCOl'ltl1ut" clata=,.ued.co"toul"'l 
!ot)on Pillt do ... r.S!ul.ry"'pulu I leu.I.=lO to 1"40 bp t&1 
;00808 runl ;"}X":::(/F 
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, , -.-, , 1 

REOUlUY 
PULSE -- 8D -- 95 ,-,---,-- '" -- '" 

.. _ ...... ".- 140 
. 

Note that the start value (80) is below any value in the data, and a note in 
the LOG states the same. 

Pattem Option 

The pattem option displays the graph as 'bricks' of X and Y combinations. 
The contour passes through it to be pattemed according to value. 

The Join option joins together areas of equal response. 

RE8UURY 
PUlSE _ 8; _ 'S _110 lI!I!IM!Ur, _14G 



3-D Plots 

PROC G3D can depict three-dimensional graphs. 

PROC G3D generates two types of plots - 'sheets' of joined points across 
a surface and scatter plots. 

Note that if any interpolation is required between the joined pOints of the 
sheet, the data must first be processed using PROC G3GRID. 

Using the same drug dosage data, we can display the relationship 
between the two Independent variables (DOSE and REGULARy) and the 
dependent response variable (PULSE). 

Using the code below, we get a three-dimensional presentation of the 
information where the exact points are joined together and graphed. 

'CoIIIN.nd =:=) 
i .... ' ••• HI) ~lIiIplll I, 
'OOOOE 
:&0003 loptlo,.. nt8iet=.,1 reMt=,'olN.; 
illtlloe., 
,OeoOI tltllli '3-D Plot'; 
iOUl08 proc Old dlltll= •• lIIId.contIlUI"' 
;00001 lebel (Iona'lm" In "t' r.gul • .".'Haur,'j 
00008 plot Cloeureeulllrv=-PUln. 
oeo08 rwu 

The example shows the very simple plot statement, again in the form 
Y"X=N. 

3-D Plot 

PULSE 

I 
140.00 1 

I· IT· 

Our first enhancement is to rotate the plot around the Z-axis using the 
rotate option and tilt it towards the observer by tilting around the Y-axis. 

Side 'walls' will also be displayed for the sides of the plot. 

3-0 Plot TrtI~ aJldRc>tated ~th Sidew;Jil 

The next example shows a very simple example of the scatter plot. 

Ie 3, 

laDptluM! r-e..,t=.,1 r8aet=e'Dba'; 

11tle1 '3-D Scatter Plot'i 
proc ,ad dat.=-...... contOUl"j 

lenl doep'Don In flit' re""ary='HDunil', 
.Cltter CIo ........ UI.t"Y=pul •• ' 

, """.-' 

To produce this form simply substitute SCATTER for plot and specify the 
graph in the Y"X=N form. 
\ 

3 -0 Satter Plot 

The pyramid shapes are produced by default. 

We can change the pyramid shape by using the shape option and 
specifying a variable in the Input data set. 

In the next example, we have specified a prism for values of PULSE of 
100 and below. 

Values above these values are aSSigned the balloon shape. 
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;Ca ..... ncs ===) 
;00001 ••• DD EX4lfitpie \I, 
'OGOO2: 
[00003 gaptlan. roeot.ell reeet=g I obi I ; 
'0000" 
00005 dete contDUI"£; 
lOOOOS eat •• lIIad.IIOl'ltaur; 
00001 If' pulee III' 100 then ehepe='PRISI1'; 

:00008 elee ehepe= 'BALLDDN'; 
'00009 I'UI'II 
00010 1It'.1 '3-D Scatter Plot with Sh.pe'; 
00011 pl"OO gSd d.ta=eo"tour2:; 
\00012 l.bD' doe.II'Ooee In IIIg' l"eOUI.ry='HOure'; 
'00013 *Cl1te,. Cfaep,.eOUI.ry=pUI •• ~ ..... P.=..,.P.I 
10001'1 I'un; 
~~ 

3 - D Scatter Aot with Shape 

PULSE 

140.00 

121.67 

10:l.:lJ 

65.00 
1 to. 00 

Dose In mg 

G3GRID Procedure 

B.OO 

We can use the G3GRID to smooth the values in our input data set and 
produce an improved G3D. 

See the user guide for the amazing algorithm I 

COIIIIII.nd ===) 
:00001 ••• 03GRID Ex"'p'.; 
~OOO'E 
00003 oopt' ol'le I"Ii.lit=.-" r •• llllt="ob., f 
0008"1 

::::~ p,.a:,.T~g~!:':~::~1:~~~p~~:!~~o:~~:~III:::~~el 
,00087 runl 
ioo .. a t [Hel 'S-D Sliloothed Su,.. .. ,.ell·; 
00809 prac g3d d.t.= .... oott'l! 
0001 I) lebel Cla • .,= 'Do.., In Il10' rsgu I ery= 'HOU!'"8"; 
00011 pl01 do.prelU'Ir-y=pUI •• ~ tllt= .. !! rat.-te='lS .Ida; 
~OOOI2 run; 

3-D Smoothed Surface 
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