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Proc Gplot 

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. 

.Rund ,===> 
0"" .11 IIMPIIIII Plat. Ex ... ,tD; 
otoot 
.".3 proc 9r"'lftt d., ••• aued.a""r_, 
IDDO'l, UIIr Clate bPI 

iUOOI 1., ...... t Clate dateT.; 
001)6 run; 
ODOT 
0008 OGptlllllne r"III~=.11 r.Ht=eIDD.1; 
O(tOI 
00\4' pra ... SIP'." -CSatr-"VD1:I.-ttDre.1 
0011 plot bp*dat.; 
DOn: run; 

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. 
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SAS creates the following list output and graph output: 

+ 
++ 

+ . 
+ + 

+ 

+. 

, + 

81'.0' '".1> all.O 
811.0 
111.'­
If!.. 
81f.O 
1t1.0 
In •• 
a81.1 
81 .... 
131.1 
Itt.1 
Itf.O ..... ..... ..... ...... ... .. ..... 
ttI,1i 
an.o ..... 
ISI'.I ..... 
"'.0 ..... ..... 
IMO' .• 
HI.O 
ISt,O ..... 
IH.O 
8GI.O 
1111hO 
'u.s 
u .. :o 
as!.o 
'1if.0 

+ + 

+ + + ... 

• 
... 

16lllL!HJ IJIAUG90 

Connecting the Dots 

• . • 

<llSEf"90 16SEP90 010CT90 

By defautt, 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 

370 

380 

350 

eyMbal1 I=Jal"; 
p"oa gplot d.t.= •• \illld .• h."_i 

plat tlP'dlU; 
run, 
quit, 

310 'r----,----,----..,.------,---,-------, 
0lJUl90 I6JUl90 0lAUG90 16AUS90 OISEPIO 16SEP90 0lDeT9D 

OATE 

Once specified, the symbol statement remains in effect until H is canceled 
by another specificetion 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 c:trawn, 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 .... en :::) 
00001 ... JOlnlnl The Dob Exa.., •• ; 
ooooa 
:00003 goptldn* ...... t:=~'" rlllili.t=gl,obe'; 
0000'" 
iooon 8\11l11boll I =.pll n"; 
jaoon proc 9plot If.t ..... "'.d •• h.r •• ; 
:00007 plot bp*d.te; 
'ooooe, run i 
.0001 quit; 

UP 
JBO 
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350 

340 
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320 

310 

DIJUl90 16JUl!0 muGiO 16AUGIO 

DATE 

o IS[P9D 16S[P90 

Incorporating the rcli95 option in the Symbol Statement: 

OIDeTIO 
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=II=} 

a 
••• Jol'"lftll The Doh: !x.-"plli; 

3 ,90ptlon. r ... t-.I I ,. ... t .. g.Job.l; 
~ 

0005 .",Noll l_raIISS; 
0006 proc 9plot dat.= .. "'.d ..... r •• ; 
0007 plot bp.4et61 
0008 , ... n; 
0001 vlt· 

BP 
360 

310 

360 

350 

340 

JJO 

320 

310 

OIJUllO 16JUl90 0lAUG90 16AUG90 01 SEPIO 16SEP90 OIDeTIO 

DATE 

Labeling the Axes 

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 defauH settings for both axes by specifying the 
ranges for the axes, as displayed in the code below: 

It .--) 
~ ••• Lab.llng The, Ale •• EMe"PI.~ 

3 gop'l,Ion. r ••• f=1I11 r •• ehgt_obe'; • 5 aYMo11 '-Join,; 
001 proo ,plot d.te., • .,ued.eharellli 

::~ e'!:l.~t·::t~o~~,bY 100 
001 haxl's="OIJuI80'd to 'oa.plO'd 'b" 1; 
010 run: 
all 'quI1,; 

BP 
1000 

900 

800 

100 

600 

500 

lOa 
-' -300 

200 

100 

Q 

----
QIJUl90 OBJUl90 'SJUl90 22J~l90 29JUl90 05AUG90 12AUG90 19AUG90 26AUG90 

DATE 

We can change the presentation of the graph, in this manner. 

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

Title., Footnote. Exafllp.e; 

.)I'"boll l=Jolni 
tltlel h=Z e=tllue f=zapfl 

°IP She,.. p,.lce 4uly to Sapt8fllber .S'O"; 
footflOta' h=1 c,=gr •• f'II" 1=~.pfl ·SOt.reIl: ~ln.ncl.1 TIIlO.·; 

proc OPiot d.t.= •• ".d . .na,....i 
plot tip_datil ~ 

~:~~:~~::J~19~~: ~ !:'eapeO"d by 1; 

JIQ 

,,,\------,,----.---,---.--,.---,----,----/ 
01JUl911 OMUL!D ISJlJltO 21JUl90 29JOl911 115~UcgO 12AUG9D. UIdIG911 

DAl[ 

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

We wiD 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 THle, Footnote and Symbol statements remain in 
effect until canceled. 

Overlaying· 

The overlay option is used to place multiple graphs on a page. 

This is iDustrated in the code below: 

!Co ..... n ===) 
iDOOOI ••• eu ... 'a!.llna EXBLllple: 
00002 
00003 goptions r.set=.11 t.ntIl8Iobel: 
0000 .. 

'i00005 ." .. boll I::rJofn; 
"00006 tit 1., h=i cab I ue f-zepf I 
00007 '011 Shera P!"lc •• Jul~ to sept ... b.,. 1810'; 
00008 footnote' h=1 e=g ..... f=zlIp11 'Source: r'ft8nclal TI .... ·~ 
OpOa! footnote3 h= I e=!) I "e f=zepf I 'NY$E': 
,00010 proe 9Plot, dat.·saved.share.; 
00011 plot bp*date bur ... h*d.te ultr ..... ,..d ... / 

12 ove,.le" 
13 ",axl •• 3OG to '100 b\i 10 
1"1 hexl, •• 'OIJuI8D·d 1:. 'Olnp'O'd b~ T'; 
IS run; 

ult· 
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Oil Share Prices July to September 1990 
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Notice the colors of the plot lines. 

One symbol statement has been used In this graph, all with the option 
i=join. 

The second plot requested was not produced. The $AS log informs us 
that the values to be plotted lie outside the axis range specified: e~her 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. 

Let's re-submit the code after making modifications to the vaxis, as 
displayed: 

sy .. botl I=JOln; 
tltl., h=2 c=blu. f=z.pf'l 

'Oil She ... Prle .. July to septe"ber: 1990': 
~:::::::~, ::1 ~:el::n ~::::~: :~;E~~: Flnenclel TI .... ·; 
proc 9plot d.t.= •• ved •• h.,. •• ; 

plot bp*dste bur .. eh.det. u I t r .... r.d.t. / 
ouerl." 
vaxls.301l to "700 b~ 50 
haxl •• 'OIJurSO'd to 'OI .. pU'd by 1; 

The graph now displays all the plots as requested in the code. 

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 defauH and 
then sets the Symbol, Title and Footnotes again. 

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

:co ..... n ===) 
00001 ... Global Shh"'nb [x .... pl.; 
'00002 
iO,0003 goptlo", ..... t-.I' re.11-globel; 
iOOOG't 
!OOOOI SYlflllboll I=Joln c=rad: 
:00006 tit I,. h.a G-bl". l-zap'l 
OOOOT 'Otl Shere Prien Julr.l to Se~t.Nb.r '"0'; 

~::::: ~::~::::: ::: ~:e~::n ~::::~: :,;;,;n;:: "Inlnclal TI"U~l 
00010 proc. 9Pl01 dlt.= •• .,ld.shar.s. 
110011 plot bp.date _.rghldatl_ u!tra ... r.d.te , 
100012 o".rlay 
·00013 1,18MI._300 ,to TOO by • 
000''1 hlxi •• 'OIJuI90'd to "'_.pla'd bioi '1'; 
:00015 " ... n; 
ooon- "U' 

Oil Share Prices July to September 1990 
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Symbol statements are additive, In addition to being global in nature. 

The result of Symbol1 displayed in the previous code is: 

+ 

= 

Symbol1 i=join; 
Symbol1 c=red; 

Symbol1 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: 

Symbol1 c=green i=join; 

HANDS ON WORKSHOPS 

Symbol2 i=join; 
Symbol3 c=blue i=join; 

ResuHs 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=join;* 
i=join; 
i=join; 
i=join} 
i=joinJ 
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. 

175 

Oil Share Prices July 10 September 1990 , 
71&~-----------------~ 

'" 
,DO 

'" ... 
<S. . .. 
'" 
'" 11I,JIlUD DUULlt 

Line Control 

lUUUI tHIJU" mUlto ~UGlIJ UAtliila 1UI/G90 mlGlI 

DATE 

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: 
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lane 0' SylltJDI 81'.tO .. "to, Ex.lflllpl_1 

lopt I arM! ", •• t • .-II 1"'110.,1';;01 OMI i 

-V"ball l=opll"8 C=areen ",;roter "-Z' "'$; 
IIYJlbol2 I:Jaln c=blue II,I=-:lI .. lIIond tt-I: ... a; 
~.tlaI3 l=ftCIINt c=areftll_ "'=eqwre tt-l .,.2, 

tltllt' h=2.=blue f=:&,.pfl ·Sh .... Price. 4uly to .eptllMOer 11.0'j 
faatnate' 1\=1 1I=8'"1Hln f=:upfl 'SQiul"ce= Yln.ncial TI ... '; 
prall ,plat d.t.= •• """d •• harlle, 

• 100 

,~ 

'00 

,~ 

: ~INI 

'5O 

.00 

'50 

'00 
D'jU\.U 

plat blddate burNh.da1. ultr ••• r"data / 

:.,,:r!:~111 ia 10t by SO 
haJl:,IIP'OIJuISO'd ta 'UeepeO'd' b~ ,1'; 

Share PriC6S July In S8Jllllmbar 1990 

o&JuLla ,5lum multi mUon 
mE 

IUUUI IUUIS. 

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

Resubmit the code: 

The output is displayed below. 

Share Prices J uly III Sepillmbar 1990 

• 100 

~ .... 
is. ........ 
~ '--

110 

tuu.~a 

-'50 ~ 
". . 

'"~ 

'01 

'50 -D'·=\n 
t¥rrT mff ~ifn nrff tftf' fffff 1m nttf . . 

'00 
ButUt 08IUUD 15~ULn 22m,. auu. UADUI 12U891 IMIo,e 2IUUQ 

DUE 
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Symbol Statement Examples 

:~=::: l:j::~'" :::~~.,. ~::)--::=:: :::: 
."...13 la!'\One e.or_nee ~ ... " ft=l "II:~ ,a'l, 
title' tid c=f:lh.e f=z.ptl '$~'" Prle .. "uiV to :septeltD .. In,"; 
1001"otel 1'1=1 c:::I .... en-f=z.pf' 'SlIIurcel Flnancr_, TJ ... ·I 
proc ottlot'd.'.=uued.eMr-.el 

Plot J)pIIdUe Dur"fIt.h.dlte ultr-._r-fa.,. ~ 

:::'i!:~ .. to TOt by '10 
MJilI •• ·OIJUISO·U to, 'O'1NPI"d by T; 

Share Prices July /0 September 1990 

71~,--------------------------------------------------, 

'DO 

'"~ 

500 

450 

400 

'so~~J~_~ 
lOt 

OHUUO OaMgt 15~ULlO 12JULiO 1.9JUL'90 05-'1IG90 mUGgo I9AUC90 2U IC90 

OAl[ 

Share Prices July /0 September 191)0 

711 .. -----------------------, 
650 

'" 
550 

500 

400 

'" 
''''r---.----,,----,----.---r--.----.---i 
OUUUO OIJUUO 15.1Ul9D 22JUl90 Z9JUl90 12A1.IG90 lUUG90 2&UG! 

OATE 

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



Share Prices July to September 1990 
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100 
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m 

1'0 • ~_ •• :::;.:~ ."j.!~::;::: 1::~ :~:::.: ~:::::C::: 2~: 
JOO',,~~_r----_r----_r----_r----_.----_.----_.----~ 

01~Ulla OSJUltD ndUUO 2ZJUl90 UJuua USAUG90 12AOO90 19AUG90 2UIU 

Dm 

X*Y=Z and Axis Control 

A normal plot statement of the form: 

Plot A"C B"C I Overlay; 

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

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: 

Output in list form: 

HANDS ON WORKSHOPS 

P--' ---> , 
'4:51 JIednndaito. flprl1 4,. 2001 - • • • • • lEEK...., ,",IE , ,. 0 " 15 " • 10'" I 2' ,. '2 11 II , 10M. • .. 

" 
.. " I. , I'85Z • .. •• .. " •• • ..1S9 • .. .. .. •• •• • 1 •• &1 • .. o. .. .. .. • ""3 7 50 .. .. S • lE 7 .. ... • BB •• .. I. 97 • 1 ••• , 

• ... 75 .. .. ... , III" ,. ... .. " ••• ... " ..... 
II , .. ... , .. ... '54 " . .... .. ... II. .n '54 11. II ,e915 ,. ... ." ., . , .. '"~ II '''22' ,. , .. K , .. , .. lB. •• lUll ,. ,n II .. ••• "' 15 "91i 

'" II. " .. •• .. .. .IM3 
17 .. •• .. .. " 11 .1951 .. .. .. .. ., 54 II "," 19 .. .. .. •• 11 .. '8911 '0 .. 11 .. " •• II 109" .. II • • • , . " . .... 

< 

Output in HTML form: 

We could Plot A"Oate B"Oate C"Oate O"Oale E"Oate IOverlay; but this 
would not generate a legend. 

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

Rearranging Data 

alll ... nd ===) 
0060' ••• -R •• rrlnglftQ Tha o.hf 
OGIOOt 
00003 aUI epla.llllc; 
000O't _t- .,Yac!.flu.; 
00105 gep c ..... c.tepry -1IILna date; 
00008 aataoory = 'fI', aa_-=., output; 
uon cat_gar), = '8' ~ ca •• -=bl output i 
000.. cIt_oar, = 'C'! caHIPC, output; 
tt08 catqory. 'D'I C .... -=dl output; 
0IU1 catqory = 'E'j C'''-=8., output; 

UOil run, 
10811 title; 
00813 "oatNlt .. ; 
0001"1 proc print d,U=.plda .. ic\ 
000115 1'OrA.t G.t .. dneT.l 
10011 rwtr 
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We can now Plot Cases'Date=Category; 

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

rill'll' 

',.' .. '0-&' 
'8'='8-1" 
'C'="8-3S' 
'D'.'38-IO· 
'E'.-""';' 

.Yllboll " ... t... a=nld I=~II".! 

."lIIbol! y"_quare c=blUlli i=apllnG' 

.""bol:il ".'I"I.nel. c:br.M,. III.pllne; 

.YI'lDOI"I Y=dl.totarod c=o"'."Q. j".pll".i 
eYllll)ol& Y=plu. o=o,. .. n 1=.,.111'18, 
prOC Oplot d.18= •• "ed.epldll .. lc, 

~ !:: I C ::~:: ~::::~~~:,~~ ; 
::::::r;~i ~~:~!:t ~:;a~:::'~I"Y' 

f ....... -t dat. d ••• '. c.teg.ry •• gll.j 

The output is displayed below. 

'" 

'" 

DIILP"OI 01~HOI OI~UlDl 

I'~~k-[n'i nl 

'ISEPOl 

Pop~lat ion tail,Dr, - 0-5 EH3-9 11-35 ~ ,U-6~ ~ 6-18 +-+-+ )61 

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

Always review the SAS log for notes and messages. They inform you 
about plots that lie outside the available range. 
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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: 

QMal'\d ===) 
0001 .optlone .-allll!lt.OJob.' rent=.' I I 
uoe 
0003 
OUOIt 
000& 
oe08 

proe aChe,.t crata::.aVllld.dlll"agra1, 
'llbar .tatue,; non, 

quJt; 

STATUS 

Horizontal Bar Chart Example 

STATUS 

sr. 

SEP 

0 1 ! 1 I 5 8 7 8 I HilI 12 U 14 15 16 11 U 19 

FR£QU[NCY 

Notes: 

CUM. CUll. 
FREQ. mo. PCT. PCI 

B.57 3.57 

1! 22 S4.2!o 6LU 

II 12 28.57 91.13 

51 5.11 91.11 

" 1.18 100.116 



Unless otheJWise specified, SAS displays the frequency of the 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 to the 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 I 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: 

Qlllllllaftd =ci=) 
eoOOI *,.' Ub.,. EX~III"pl.1 
UUE 
::::~ eaptla". rent=llaba' r_e1=1I1; 

IDiDS praa Ichart dat.= .. vad.deIlllDOI"'I1'; 
0008 \/btIr lender I 
un run I 
IDOl quit.; 

The following chart is displayed. 

GfMIl£R 

By default, 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. 

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

M'dPO'''' Ex.llllpla; 

fR[QU[NjI 

" 
10 

18 30 41 !! 61 

AGE WI DPO I NT 

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~-3S 
36-~1 
~8-S9 
&0-11 

Hldpalnt 
8 

18 
30 
~2 
S~ 
86 

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. 

! 1Il ••• nd ===) 
~oooo, ... Dlea,...t. E .... lel 
~DO.OI! 

I::::~' IOptlan. r ••• t=IIOD.' re •• t=.II; 

~.(lOOIi pt"OC echoN"t d.t.= •• u.CI.d •• o .... .t; 
:!OOOOI '" :yblr .08 I dlel;l"IIII"'1III1 

~.::::' rU~i L 

The graph will be displayed, as follows: 
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The Discrete option is valid for all types of charts. 

Valid Options for GCHART 

Some options are common to the Vbar, Hbar, Block, 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 "'-" ...... Block PI. s ..... 
IIIINIIT~lE • • 
tAXIS 
COUn..IHE • • 
eTEXT • • 
BLOCIOIAX 
P~T~ID·BY 

GAllUP 
MIDPOINT 
8IIlGFIOUP 

I..EGEN) 

NOLEGEIIl 
1I0I£I'oI) I NO • • 
fIlEII • • 
GIOO 
9IMUAII • • 
TYPE-cFIIEQ • • • 

CPERCENT • • • 
F1EQ • • • 
IIENI • • • PEllCENT • • • 
SIJII • • • 

DISCRElE • • • 
LEUELS • • • 
'UDPOINTS • • • 
nlSSING • • • 
GIIOOP • • • 
SIIIIGROIIP • • DESCH IPT I lIN • • • • 
IWE • • • • 
GIIPIICE • 
91't11:E • 
WIDTH • 
CFIIt'II£ • 
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Option \/bar ...... Block PI. S ..... 

FfWE • 
CfIlEII • 
CPERCBlT • 
fIlEII • , 
lIE ... • 
NlSTATS 
PERCENT • 
BUll • 
"""18 • _18 • 
1IIIo\X18 • _18 • RI_ • _1111 • DE8CeM)l1II • 
IIDZEIIO • flU_ 

• • 
a.IPREF • • 
NIIIM8EIIEF • • 
REF • • 
CFILL • IOITCIICOl1II • ANGLE • EICPLOOE 
FILL • ItNlBIBLE 
PERCENT • SLICE • VIII.UE • NDGIIOlIPHEtID I NG • DTIER 
/\CIIII88 • 
DOWN • 
HDCOIIIECT • 

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. 

pr"DC geM!'"! eIIot .... lled.de.OIl .... f I 
ub ..... t.t,." ...... , 

quit; 

STATUS 

SEP 



The Response Axis 

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

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

200000 

100000 

o N SEP W 

STA1US 

Statistics for SUMV AR 

By default, the statistic displayed for Salary is SUM. 

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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SALARY J~~~~ 

20000 

o S SEP W 

STATUS 

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. 

SALARY MEAN 
15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

0 
M S 0 SEP 

SlATUS 
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Selecting Observations 

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

5000 10000 

SALARY MEAN 

Sub-Dividing the Bars 

15000 

S"LAR'f MHN 

10~90 

6080 

9000 

13000 

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

SALARY 
1 

M s D SEP 
STATUS 

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

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

prOC' oehart d.1.= •• YBd.dMogrill,. I 
~'::~a 1~;:~~"{ ~-:""~=;~'~t~~ type=,. •• n 
aUbgraup _=oender 
,"OUP=Ghlldren; 
Whr. chlldt"eh lit 21 

SEP 

1--. ----l 
CEIDER _ r _1.1 

Additional Options 

S[P STATUS 

I-- 2: --I eHll 

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. 

:.:;;j":.:_=::n-" Dptlal'l* E:.tllllpl., 
10002 
:8."3 gopilone rust-olabe. " •• at=,lli 
'''0''1 
00005 pltternl vmS c:b; 
OOOGI pattern! veE c="; 
ooon INti.rna v=RI C=et ·0;;;: Pltte .. not, vZX& e=l"'; 

In, praa Deh.rt d.t. ........ d.CI ... or.fl 
gil wa .. chlldl"'BtI ., f ...... e $*pua=i: apICe=i!'! l"'ef_l0100 
112: eu.wr=.,'ary dlecre'te tVpe=".'-" 
013 p.UaMld=.uboroup ::: =:~~~::~d,~~:1.tU. 
0'$ ... u:Ia=;O to 50010 by SUO; 
011 run; 
018 quit; 

The above code has four pattern statements (lines 5-8) and the pattern id 
(One 13) changes patterns by sub-group. 



SALARY YEAH 
50000 

45000 

40000 

J!l(lDO 

JOOOO 

2\000 

200DO 

15000 

10000 In 
$000 n n , 

0 

• 1 , ! 5 1 0 , 0 2 , 1 CH'lORE 

D M S SEP W STATUS 

C"RS 

_0 
=, =. r:I:l1 , 

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 
sub-groups. 

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. 

fR[QUENCf BLOCK CHART 

r r 
;-

/1I/~/"/' /~/ 
'.0 1.2 .. , l.6 ... 

CHILDREN MIDPOINT 

Manhattan Charts 

The GROUP option produces Manhattan Charts. 

Note how the use of the discrete option changes the graph. 

HANDS ON WORKSHOPS 

IUICl cun Dr 11M 

ttllLtRlI 

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

Star Variable 
Pie Variable 

Defau~ 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. 

ochart d.taS_Ullld.UllpOPI 
Ie county I 

FiEQUENCY ,I COUNTY 

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

Since all the values in the data were under 4% ofthe total, they have 
been grouped together into the OTHER category. 
Review the log. 
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Ilito 1M DTHDI '.11 •• II I 'ttl • IMIU. of ,I "" __ '" 

1'..,0 1M DTIIIJI 111100 111111 ..... IU-- of , !"tIQI"Mefltlno 

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: 

HOlllpshi'T 

Har. tOt dH:~ tf :~~~~?::~ 
I 

Hlllllbenidf 

Ken t 
I 

mOOENCY ,I COOllY 

CGllbridg8lhlr. 
IBucl:.inghom9-hfrt 

1 Be, ~$h i re 
IlledfHdshlr. 
1 
AVQn , 

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 re-submit the code. 

O ..... ncI ===) 
::::~ ••• _Pia Chart 01 -County tilth Dthor Dptlon ExefllP'.; 

:::~ DOPtl.". ~::!~:! I ~::~:~::Ob.1 
ooe' 
0008 prOC OCh.rt aan=hUeG,UKpapl 
01(101 pl. ,CQ~1)1 , ot .... r= •. I; 
OOD8 run1 
QUa q\lh, 

This addresses the spacing issue and makes the graph legible. 



Now let's fill all the slices in the pie with solid ·colors. 

Let's add a pattern option, as follows: 

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 pattern 
specification. 

We need to keep adding pattern statements (paHem1, pattern2, pattern3) 
until all the slices are solid. 
In this example, we need to add three pattern statements to make all the 
slices in the pie solid colors. 

There are so many slices in this pie that they have exhausted three 
patterns. 

HANDS ON WORKSHOPS 

• Ch.rt Of county .. 1'1'1 Dtl'tat" apt loft EIC~filPl.; 

.optlon. r.,oat=.,1 no.t=oIOb ... 
tlp •• -I'O ",p •• -IUi 
pl1' 1.,.,\1 y:.! 
p.ttrn!: v=.; 
p.ttem! "'=.1 

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. 

This is addressed in the following section. 

Labeling just the Midpoint 

Let's take the previously subrnitted code and add the slice, value and 
percent options. 

hpo •••• - .. O •••• i 

Submit the code. 
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We see that the output is displayed as follows. 

f'III!QUElicr of COUNT'!' 

Regional Percentages 

In the previous examples, by defau~ 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 warning messages in the Log. 

FREQUENCY 01 REGION 

10.261------, 
,-----1.811 

12.821 

15.Ja, 

7,691 

12 .82~ 

17.951 

~-----'5.Ja. 

if., 

Contour Plots 

Contour plots present output in three-dimensional forms. 

There are two procedures used for plotting in three dimensions: 

1. GCONTOUR 
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2. G3D 

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

G3D is a 3-dlmensional 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 patterns, axis and legend specifications and definitions 
of different plotting symbols. 

The data set used for 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 is 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. 

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

The first example 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. 

proa acOIUOUl" dIIt .... vBCI.cGntDIoII"; 
plot: 1hI1I •• r.,uf.r)l=pul_; ... ,," 



92.5 

75.0 

57.5 L------

REGULAR.,. 

PULSE 67.75 96.00 -- 104.25 -- 112.50 
-- 121>.75 -- 129.()O -- 131.2:0 

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

We can infer a pattern 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 intervals (regulary) do not decrease the pulse rate - in fact, H 
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 reach ing a certain 
dosage level pulse rates start to rise again. 

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

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

LEVELS= Option 

The first way we can enhance the plot 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 information. 
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Contour Levels Specified 
[JOSE '10.0,--------,----------,,--------, 

92.5 

75.0 

~1 . 5 

40. a f-,.~~-~,.,_~~~~_..,.~-~_~,,-,,_~~-.-r-I 

• 
RECIJL-'RY 

PULSE " --" -- '10 -- '" 

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

Pattern Option 

The pattern 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. 

REGI/LAlY 
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3-D Plots 

PROC G30 can depict three-dimensional graphs. 

PROC G30 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 G3GRI0. 

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. 

'Houra'i 

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

3-D Aot 

, 'jf;" 

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. 

jCa .... nd 111==) 
Ieeoo, .... Q3D Ex.~pl. 21 
1 .. 002 
~:::g= tDptlOI"lD rea.tull rlll_t=g,.ba' , 

iiOO005 tltlel '9-D Plat Tlthid.nd RotUed with Siae WUPj 
"0000& proc aSd d.t ........ mel.contour; 
!iOOOOT I.bel ClO •• ='DoM In "0' reOU'_ry='Haur.' i 
':00008 plot dau.rI!llOU".-v=pul •• I ratat .. ., .. tlth ..... Ida, 
'OO_O~_9 ~run; 
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3-D Plot Titled and Rotated with Side Wall 

40.00 4 . 00 

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

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

3 -D Scatter 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. 



lind ===) 
.1 .... 3D EXMpole Ioj I 

•• '3 ooptlOl"l. rlll.lllt •• 11 rlll_t_,'ab." •• • S d.,.. contOUl"'I!:! 
•• .., ..... ed.contour; 
IT If pul •• Ie 100 thllll"l Ith.P.=~""""·; 
'1, .1_ eJt.p.=-IIAL.LDGN', 
II run; 
11 tHI.1 ~I·D SCilitter Plot with 1"lIpeti 

:~ pro1.r.~ ::!::l?g:!:W;~; ••. r.~la~ :'Hltur.'; 
13 e.ltter dD, •• *relullrp=pul.e ~ ,.~.p_.h.pal 
lot run, 

3 - D Scatter Aot with Shape 

PULSE 

140.00 

121.67 

103.33 

Dose in mg 
~O.OO 4.00 

G3GRID Procedure 

B.OO 

Hour; 

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 

'. DIUI.nd ,==11=) 

:i::::~ ••• GII.-IQ, ~xI,NPIIH 
!::::~ 8IIptlaft8 r ••• t:;!!.11 r_.t=,w'abal; 

i::::: pra;r ':I~!:Ii~:~r:~~p~~~~~:~~r~:: :~~el 
100001 run; 
~oooo. tltl.l '"1-0 hDatMCI SUi:"IIC.',! 
~o.ooa prao ,3d d.t.= ...... thl 
jO •• ler libel do.p'oa •• In III,' r.IUllrv='HDur."1 
)::::~ run~ID' ClD ... reOU11ry=pul .. " til'.'" ratlte.otS 
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3-D Smoothed Surface 

189 


