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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

Qverlay plots

Use any symbol to represent the points

Reverse the order on the vertical scale

Plot character variables (<= length 16)

Select colors, symbols, interpofation methods, line styles

Produce 'hubble’ 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 speciﬂés the Y-axis.
A Gplot step may contain any number of Plot statements.

A Quit staternent is required at the end of the program code because the
procedure resides in memory.
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‘08001 %89 Simple Plots Exampio;

000

00003 proc_print datassaved.shares;
00004 var dstas ops

jinoog fom1 data datel.;

::wn soptions resst=al resatsglobal;
9 prog. gpiod data=waved.shares;
plot: bpraste;

00012 rum;
00013 quits

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 Jist output and graph output:
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Connecting the Dots

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
betwesn 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:



Comesihg =ZzY

:::géznl-.aulnlng The Dote Exsmplo;
90003 goptions resst=al| roestsgiobasl;
00004

0000 syMboll d=join;

04008 proc gpiot detssvsved.sheros;
§0t001 pliot bpadate;
g:cnni ru

n;
ity

HANDS ON WORKSHOPS

b 5 B s

Conmand =z=3

:':gg; #s% Jolalng The Dots Example;
A0 q_QOptloni rosat=al’| ro:-tngloh-i:

aypbolt i=rcl [95; _
proc gplot date=saved.shares;
plot bpadete;
runi
9 quit;

Once specified, the symbol statement remains in effect until it 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 symbal statement controls the type of line drawn, its 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.

nd
9001 .»

9002 .

0003 goptions resetsall rasetsgiobal;
0004

0005 symbell lsspline;

0008. proc gplot: datazsavad.shares;
3007 “ plat bpedeta; ’
0008 runm;
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Incorporating the rcli95 option in the Symbol Statement:
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Labsling 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 defauit settings for both axes by specifying the
ranges for the axes, as displayed in the code below:

00005 symbol1 |5 Jefn:

00008 proc gplot dntasseved.shares;
00007 plot bpeduta 7

00 usxi®=0 16 1000 by 100 . )
000! haxi'sz"01]ul83'd to "Clsepd0°d by 7;
00010 run;

10604
900 ]
8003
1007
§00

500 ]

T T T T T T

¥ T
Q1JUL90 0BJLLYIA 15JULSD Z2JUL90 Z94ULI0 GHAUGIL 12ALCID 10AUGID 26AUGY
TE

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

Lanmand =ss) 1 ) o
L] ‘#84 A2Aing Tities, Footnotes Exsmple;

o0z -
;u::ga goptions resstzal| resst=global;

00005 symbolt i=join;

ji B titfal h=2 czhium Tzzapfl

00007 "EP Share Prica July to Ssptember 1980°

00008 footnotael h=} c=gréan:T=zapgfl ‘Source: Flnannlll Timoe"y

00010 proc gplot. datl--auud sharém;
1 piot bpsdate /

vaxis=300 te 400 By 1

hex le="01jai90" d to 'Dluup90 d'by 13
ﬂUOIH run;

BP Share Price July to September 1990

T T T T T
atsuLse 29HLO0  OSAUCSE  120UGOD  1SAUGED  zEADGSD

DATE

T T T
02JULYD  15LULOD  22(Di%¢

Souma Fnondidl Times

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 Title, Footnote and Symbol statements remain in
effect until canceled.

Overlaying-

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

This is illustrated in the code below:

d =>
suw Querlaying Example:

goptions resptsall reset=globei;

-symbol1 I=foin;
titlel h=2'czbiue fazapfi
‘ol shura Prlcal July fo ‘September 1980°;
footnotel L=t gru-n frzapfi 'Source: Financlal Times';
footnoteld h= I csblue fT=zapfi 'NYSE';
proc gplot. data=saved .shares; .
plet bpadate burmah#date ultranarod-t. 4
ousrlay
vexiz=300 to 400 by 19
: hex|ss"01julon’d to *0lsepd0’d by T;
Funj
qults
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Oil Share Prices july to September 1990
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Notice the colors of the plot lines.
One symboi statement has been used In this graph, all with the option
i=join.

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 ¢an
assume that the vaxis needs to be extended.

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

(11 Outrlaylng Exnnpln:

2 goptlons resetmall rseet=global:

symbaltl i=join;
titial h=2"c=blus f=zapfi
'01! Shere Prices July to saptenbcr 1890°;
footrotel haf e=grocn f=zapf| Sauret. Financial Times";
footnote3 h=1 csblus fzzapf| "NYSE®
proc gplot. data=saved.shares;
plot bpsdate burmahsdate ultromersdete 7
ouarlay.
vaxls=300 to ‘700 by §
haxis="01jul90°d to 'plspp!l'd by 73

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

Symbaol statements cycle round the ligt of colors if not color is specified
Symbo! statements are Global.

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

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

COHHI nd 3
aonol #4% Global Statemants Exanmple;

00003 goptions resat=al) raseizglobel:

ooous symholl I=Joln csrad;

00906 t1tlet hm2 cublus f-:apfi

‘00007 "0t Share Prices July to Sagt.anr 1990"

‘ot008 Teotnotel hsy csgrntn fxz2apf| "Saurce: Flnnnclal Timas’}
06009 footnoted hut ceblua fuzapfl 'NYSE';

00910 proc.gplet data=savad.sharas;

00011 plat bpedate: burmahsdate ultramarsdats /

; ovarlay

vaxiss300 to 700 by 5K

haxisa*oi julso’d to "0tsapat’d by 7;

9915 run;

8P
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bty TR et +
B,

300,
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Symbol statements are additive, in addition to being global in nature.
The result of Symboli displayed in the previous code is:

Symbol1 ijoin;
+ Symbolt ¢c=red;

= Symbol1 i=join c=red;
The graph shows one symboil statement being used, a joined red line.
The cther plots do not have symbol statements and a join is not

displayed. They have begun to cycle round the kst 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 colars=(black,red green,blue,orange brown);
Consider the effect of the following Symbol statements:

Symbol1 c=green i=join;
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Symbol2 i=jain;
Symbol3 c=blue i=join;

Results in the following symbol statements generated:

symbol c=green i=join;* lst statement generated;
symbol c=black i=join;* 2nd generated;

symbol c=red i=join;* 3rd generated, etc...;
symbel c=green i=jein;

symbol c=blue i=join;

symbol c=orange i=jocin;

symbol c=brown i=join;

symbol c¢=blue i=join:

Pointing to a Symbol Statement

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

B D3 Bl T
wef wms)
‘l-' Poiating To A Symbol snu-m Ew-’
s The symbol ! lmt
utataments

n ruabar of -sywhol
wn-d lnul nll Hla d-lull. colors. .are
mdhaustod. wyubol3 color .of blve kicks la..

NOTE: ulirowarigetaad 1¥ vaally the sscond syabol mu-en& with
the-sacond defailt color in the CILORS=(.,,,,) goption

o lg gopt ionk resot=all rosst=global;

imbo 1l cegresn 1=join;
mmbal? I=jain;:
symbald cebiue I enone;

titial fr=2 gstlue Pezapl)
Ghare Prices July. ] W
_h.ree Finm:l.nl Times';

proc golot: datissaund . sharss ;
phn.lhpldna-l hr-am&u-! ulgramartdata=3 /
aver

w308 10 790 b 5
Al neT0]090a oo 'M-pno d'by 7;
r|l'|,

1%

The values inform SAS how to assign the Symbol Statements.

Qil Share Prices July leqph%pba*IQQU

10

&80

60d:

S50

500

450

400

350 ::::::::?_,‘::f;=j;\___4}5::::::::::::::::t
30 . . . . T r . :

qse DaJuL#C minm RHILIG IULR GHADERD 1iueqa RLIU ) pLEL L
e ot
s
Line Control

Proc Gplot controls lines using the Symbaol 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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ng pez)
48 Uariatione-of Symbol $tatomonte Exampie;

003 goptionw rowetss)l resetsglobel;

00DT synboi3 i=ngne
o8 g

O1E runj
quit;

synboit i=apline &
woboi2 izjoln

c=gremn vIetsr haZ we3;
csblue  w=oismono Neg we3;
CSUrange VIRqQUIre heg wed;
titim heg peblue fszapf! "shars Prices July 1o SepTenner 19207
foatnatel k=l p=gremn f-zlpfl ‘Source:  Financisl Tines’;
prac gplaft datw=ssved,shsre

plat hp!da!n hurpahidete ui trusiarsdaty 7

averfa

vaxlezade 1o Tob0 by 50
haxinz'01§ut0’d to. "01wap8d’d by 73

i

45

am

150

i,

[

oliaLee

T T T T
2% LI 1K LU

DATE

T T T
faluse 1510130 s

Soarce  Foancd Thow

e

Now let’s modify the code by changing the interpolation method for
symboli1 to needle.

Resubmit the code:

IRy

S=E)
sk Yariations of Sysnbol Stitensnts Examplie;

2
goptions resatzail reset=glodel;
N

SUMBO |1 i3ne8dle C2QFEER  LEaTEr n2e W=3;
sUNbO I1Z imjoin  cEbiua  wodisMond hsE we3;
syNbo 13 IZhone  C=orange vsequars hof wW=g;

titie h=g c=plue T=28pTi "hll‘a Prices July to l-pim 1880°;
Tootnotel h=1 Cc=grash ‘l'-vllp‘” ‘source: Filnancial Tines™;
prog gplot dets=savad.shares
plot Dpldltn burmahidate ultrlmrldn- ’
ouvet | ay
vaxie=280 ¥o 400 by B
naxies"01julse’a 1o 'DI.!p!D a-by T;
rulln

The output is displayed below.

Share Prices July io Sepiember 1990

el 1L A1

Mllll”

T T T
NIUUII HJUL!O 22"?[!0 !NUI.N AN 1vioe 19AKG9G

1313

2EABERD

Symbol Statement Examples

!ll Oll Illrlaflnn- of Eymbint Btatomonts Example E;
202
GW goptions reset=ail resstzglaobal;

llll symbolt i=epling cagrasn w=2',' R=E w3k 1o§;
“nﬂ symbolf izjoin cablus  y=7>’ heR wWeF [=Z;
3 o n‘l symbold Isnonn  cxorange w="'M p=2 N=Z (310,

hs2 c=hiue f=zspfl "sSpars Prices Julv 10 m"nbﬂ‘ 1939
018 Tootnots) h=l cagreen. f=z-pﬂ *Source:  Financlial T)mwes

911 proe gplnt datazsaved.share

: p npuna Isurnlhldatn ultr-mr!ﬂn: e

ﬂl!l titial

E

H =

" wxio: 49 1o T30 DY §

-t haicien el julse’a ta 'olnpuv a:ny Ty
run;

Share Prices July o Septamber 1990

14
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6501 dﬁﬁb o - G’ 5% %’F&
[11] ‘ch
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s
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DATE
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Source: Pinerwiad Thnes

U
2648590

rankrar el g )
ng ===3 ) .
3 a5 Usrintions DT Sysabol Statsnente Exampie 3;
3 guptlone raset=sl| rasotsgiobel;
eynboli f2join 121 o=blus wv=dot hod.E wsi;
SYMbOIE |3l 1234 e=2red vz"e” hzi.2 w=2;
. SYADOTT IThone 1=NS cagresn ve™-" hs2.3 mo3;

titie n=z c=blue T5zepf| 'Share Prices July to Saptamber 188074
footnoto) ha) o l 122epT} “Source: Financial Tines’;

L gglni datas: shares
pln bpla-t- hur-lhlnlt- ultrlnirld"l A

averiay
ntxl-=:no to T4 by B0
hExies’01Juise’d to. "VisepBo d by T;
$ qure
g i

Share Prices July to Septamber 1950
e
160
g- 9%
0] g g gptt Y %o - 8%,
] ] U g
vea,
§007) h WVW
U~ . ¢
550 by
50t
450
"0
350
suey T ¥ T T ¥ T T T
O1SULS0  03JuLSE 1530150 1ZJULS0  29JULB0  OSAUGS0 1220690 19A0690  26AdGSH
DATE
Source: Bnancial Times

Next, we use the opticn designed to present infermation graphing
confidence limits.



nnnu ===)

;g:ll [l tylnnl ‘Statenant Examples §§

AG0e3 goptlions resetsglobai resatmsli;

lﬂﬂll: symbal lsrqgetidé cizred cozbius cusgresn va’8' wxk hsd.B;
Ll

0806 titlel ha2 cabius Tazap!|l °"Share Prices July to Snpt-&ur 1290";
o907 Tootriotel k=l c=grean f=zZspfl "Source: Finarclal Timoe';

s pruec gplut dlh-uvld shares;

(11} plaot bpidate

os10 UIKI.—SII 10 TDO -2

o811 ‘hexies d1julfe s to Gltlpll'd by Ty

0812 run;
#0013 quit;

Share Prices July to September 1990

$007
5407
507
4581
400

3501

- =

t -
- - -
-——

300
T T T T T T T F T
01JULS0  OBSULED  15JUL3E  2ZJULSD  ZRJUL9O  DSAUCSE  12AUG30  19AUESD  26AKGIN
BATE

Source: Firarcial Times

X*Y=Z and Axis Control
A nomal plot statement of the form:
Plot A*C B*C / Overlay;

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

X*Y=2Z

Using the X*Y=Z form of the Plot statement generates automatic Lagends
~ which display what each line represents.

Plot X*Y=Z,
To do this, the data must be in a certain structure.

Review the Flu data set:

footnote;
WOS m prlnt datarsaved ; f lu;j

Qutput in list form:
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2 1 1 18: 13

2 ] 19

Output in HTML form:

We could Plot A*Date B*Date C*Date D*Date E*Date fOverlay; but this
would not generate a legend.

We need to rearrange the data for the Y*X=2Z form.

Rearranging Data

3 snd >

ooool a#s Rearranglng The Datag
og0e

-oouoa aata epiasaic;

00004 sat.saved.Tiu;

KeBp cansa nnnsery wagk_na daea,
cate { casassa) out)
cate o cxsassb; out
cato; ' cAeas=ct out|
cat D', csees=d: out
cat = "E'; ‘cEisas=8; out

rung

tiere,

fontnota
90014 pruc print date=epidenic;
l00015 TOFANT OA'tO ANTET.;
00016 run
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Intreduction to Charts

SAS/GRAPH can create different chart styles.
Let's Hustrate with a few examples.

Vertical Bar Chart Example

Submit the foltowing code:

) _u;.ﬁunu rossingiobe) resat=all;

proc gthart da aceaved.donograf;
L] vhar status;
runj

FREQUENGY
1814
18
17
154
159
We can now Plot Cases*Date=Category; LR
131
For each Category, A, B, C, D, E a separate line will be drawn on the 124
graph. 114
10
RMANG SS5 I
un; 3% Automatod Legend Exsaple; 51
(1> gnpfinns rassizglobal rosatzall;
004 proc Tormst; 7
uni valus Sage 'n 2 n-i;
'c' 'll-ss' 8
B’ 3680 3
‘ETETIEL '
rung
synboli uzetar s=rad I=wpline 41
wsynbo 2 v=squara co=hilun iz iy
synbold vziriangle ezbrawn: 3
tynbnl!
synbo 5 Piue o= gresl 2
eroc gplar ﬂnfl‘-iued.epldunln;
plet GDOHOIGiTelclteTorv. 1
lstel date='Wmek-End
n-tu.nry- Pnpula1lun cn1-9urv ]
s="Flu Casns Repartod
runfnrnli d-!n date?. category s-|=.| [} '} S Skp [}

STATUS

The output is displayed below. Horizontal Bar Chart Example

fFIn Caser Rlporis&

and’ » T
eOptions resatsglobal resst=all;

_ &00009 prn: fchart da

SS3VOC . SaROOraT
90004 Poraty

run;
qui

m0e

C.
toe T, P
£.57 8.57
§4.2%  61.86
28.51 9.8
ﬂ T L] T T 1
b14PRO1 DAY Draunat s PIaveol pISERD 5.7 1N
Yeek-Ending
Fapulation Cotagary s (-} B89 14-35 &5 JG-80 S -8 L3 10008

D125 48 67 8 001z teIsis e
The five Symbols statements generated will match with the five lines FREQUENEY
drawn, one for each value of category.

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

Notes:
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Unless otherwise spacified, SAS displays the frequency of the selected
variable for display, by default.

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

Bars can be grouped, sub-grouped and various patters 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 Charis and Star Charts.
Terminology

Physical Forms

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

Proc Gehart 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 Demagraf data set has a variable named gender, which

has two values: F and M.

If we specify the following:

LA brigran debecr gririg

90003 goptions resat=giodal raset=asli;

EITS
Wmodes proc ochart datizsavad.domograr;
0608 vbar gemder;

The following chart is displayed.

TREQUERCT
%

§
f [}

GENDER

By default, the vertical axis displays the frequency or the number of
cbservations in the daia set.

In this case, there are 21 females and 14 malgs.

HANDS ON WORKSHOPS

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.

Cam
u-uoé aus Hidpoints Exampin;

000 A
0003 goptions resotzglobal resetcatl;

00005 proc gchart dstassaved.demograr;
annoE vhar age;

00007 Fun;

000 |

FREQUENCY
127

§ 18 3 47 5¢ 68
AGE MIDPOINT

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

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

Range Midpoint
g-12
12-23 18
24-35 30
36-47 42
48-59 54
BO-T1 66
DISCRETE

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.

El:lullﬂd [
ng::! ##8% Discrets Exanplu;

o 3

:g:!! gnp'liﬂnl resat=QioDatl resat=all;
20006 proc gechart datasssved. da-nar-f H
00006 ‘vbar age ¢ diegrate;
ie009Y rum
ip000B quit;

The graph will be displayed, as follows:
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g
g
;
]

Block Pie Star

!

BAANAABRRERN ST TR ERNES

ERAEERBBTEEBERR

2

LR X

The Discrete option is valid for all types of charts. NUCONNECT

Valid Options for GCHART Bar Charts

Some options are common to the Vbar, Hbar, Block, Pie and Star Vertical Bar Charts

Statements, while others are specific to the type of chart being drawn,
The Vbar Statement produces Vertical Bar Charts, also known as
The table below lists options the types of chari(s) to which they can be Histograms.
applied. ‘
Character Variables

Gption

{
]

Black Pte Star

. . The discrete option does not add value when used with a character
variable since each value in the data is given a bar.

[x]
%
]

BLOCKMAX
PATTERND=BY
GROUP
MIDPOINT
81BGROUP

{00001 R4¥ Charactar Usrisbles Exsnpls;

looooz R
n::z‘a' goptione raset=globsi reset=ali;
20

L2 R KX B J

PIGC Qénart dastazaaved.demograf)
1] ubar status;

= %
-n

FREGUENCY
e 191

184
171
16
153
14
134
121
11
109

L]

I EERREE N R N ERNY

[ZERE R NS RER NN R RPN Y R E RN I Ny
L EERFERERE S NN R N3

SUBGROUP
DESCRIPTION
NAME

GSPACE
SPACE
HIDTH
CFRAME

-
E
LA S R R A A R EERESEENERNNEXEXR]

o

L= JE R TR R Y R

STATUS
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The Response Axis

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

nd ==3)
+08 Madponan Axle Exdnple;

'00@;
2 goptions resst=giobai rasat=air1;
H proc_gchart datszssund,.donograt ;

vbar status 7 sususrxsalary;
run;

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

SALARTo3E8 -
2600007
100000
b N S SEP W
STATUS

Statistics for SUMVAR

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 ta control which variahle and statistic is
displayed on the response axis.

mmand zEad .
#an Statietice Far Sumvar Exsmple;

Z .
3 goptione roent=globsl reset=aii;

proc gchert dsta=ssvnd .demograf;
vbhar status /7 a Tea lary:

rung

tda
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SALARY _MEAN
30000

20000 1

9

106004+

D N § 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 shoricuts can be coded when using Midpoints, e.g. 10 to
100 by 10.

thJmLJmMLEJGf“””M
F d - ===3
#s% Controllling The Bara Exampla;
paptions reset=global rasst=sll;
§ proc_gehart detaswavod,domograti

vDar status:/ zealary 1yp
nidpoints="H" °S8" "D’ *SEP*;

5ALARY1ggsg
14000
13000
12000
11000
16000
9000
8009
7000
600¢
5000
4000
3000
2000
1009
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Selecting Observations

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

mang ===3
. tas Salacting Observations Example;

gaptions resot=glabs] rasot=sll;

proc gehart dnu:nuad danogr.fl
hbar -hiul rs_; 1vp
nldpolmu: | i 2 'D' 'SEP
whare chijdiren 1§ 2,

SALARY NEAN

STATUS
H 10590
] €080
1 9000
SEP 15000

500¢ 10000
SALARY MEAN

15000

Sub-Dividing the Bars

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

TBGDOI a4 Sub-Dlviding The Bare Exampie;
fa0002

: goptions raset=global raset=all;
o j

proe ‘gohart datazesved.domograt i
‘wbhar statue 7 --Ill‘? typ
‘Widpolntez "M’ '8° *n* SE

subgroup sgander;

whars chlldrsh 1e Z;

SALARY1gng
14000

13080

12e0¢

1100¢

10000

seoe

geoo

7000
6000
5000
4000
Jo0e
100
1000
0

] $ ]
STATUS

§gp

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.

" F.Rﬁmwwmmmw
oRNEN
(S]] nruuplnn Bars Example;

: 0z
:::23 gaptions ressi=gioba) resstzsil;
foants

prac gchart uatlnllvln uammgrnf;
vbar statw typ
uldpulnts-'ﬂ' 's? 'p! 'SEP
subgraup  sgendar
group=chi Idren;

00! where childran le 23
300011 "uns;
C001Z quit

SALARY Igség

17040
16000
15000
14050
13600
12000
11000 ]
100003
90009
jHo
7000
6000
5040

W 5 D SEP s b SEP N5 B SEP STATUS
e — P— =2 —— CHILDRE
GEHGER JNEN |

Additional Options

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

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

ng ===
3% Dthar Dptions Exampls;

2 . .
2 goptlone resat=giabal resat=sil;
ezhs
cEn;
£=9;
B=r;

ves
wsE
vERI
VEHS

patterni
pattarn2
pattarnd
Nlls pattarny

prog gohart ditazssved.desograf;
voar children # fraime gepsce=E space=2 rofzid8dé
aunvarzss | sry discréte typs=sean
pat tern|d=subgroup

SUBQIroUP=Cars ?rnup-ﬂltut
nozerde ascend un
‘raxiasd to 50000 by-5eo0e;

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



SALARY MEAN

500001
45000 ]
490004 57
5
35000 1 '0'
30090 "' ™
X
25000 s
LA
20000 "'
* —
"I
15000 o7
7| ):1 _
10009 = 2
I‘l
5000 i % o
ol i

2 1 3 CHILDREN.
SEP ¥ STATUS

The graph used four different pattems.

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.

iCannand Z2EF
00081 wex Rlock Charta Example;

00882 - .
ion 3 goptions rosataglobe! rosotzsll;
00004

gz::ﬁ patternl vse cRbIus;
100007 proo géhart datacssved.demodrart;
100008 biock chi Idrang

100408 run;

00910 quity

FREQUENGCY BLOCK CHART

/@/m/ﬂ/i

CHILDREN MIDPOINT

Manhattan Charts

The GROUP option produces Manhattan Charts.

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

HANDS ON WORKSHOPS

{COMAIND. =EE3
000_01 NEE MAanhattan Charte Cxanple;
000

200003 goptinna rosat=gicbal resstzall hpos=i12i vpoe=50;
0 .
200006 pattarn! vas czbiue;

00007 proc gochart datazeavad.demogral;

00008 -biack childran/eunvar=salary dliecrate typazmaan groupzetatus
200009 run ) )
00010 quit;

BLOCK CUART OF EAN

LT A7
AR 77

yA-VEVLVA-VA-VE-
i/ /88 )/

€ 1

1 1

OHILIREN

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=562 have been increased hy 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 circutar pie form.

iy
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mumy |

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

Star Variable
Pie Variable

Default 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 iltustrated in the following examples.
Pie Chart of County

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

i =D
#et Plo Chart of ¢ounty Exsmple;

goptione rasst=sil resstzgliubal;

proc gechart datasaavad.ukpop;
‘pls county;
]

run
qult;

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% of the total, they have
been grouped together into the OTHER category.
Review the log.
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i A
= v 35
g;:nn& of 1ha. sl e oenut . . - .
OTE ‘- Doararasnire Wi tnt wee inoluded into the CTHER wifce with » veiue of | respresent]

2.4 glrum af- tha 9 ardanut . A

© The Esrkehire mldsoint wis Inciided Inte the OTHER oilce with & usium .aY | Faprasenting
E.§ ont of the plasdanut,

: The K inghanshirs midpsint wes lnoludes (AYS tha DTHER &) léd sith & Ve iLs of |
repressn t of the pla. g

ting .6 porcent of it .
MNOTE ¢ |dgoshlre Bidpaint uks Included |t the CTHEIN eiice with & velue of I
Tepresmnting Z.8 AREFESRT A1 thi plesdanuti .
(TE: Tha CABRShIFE b wee Incl Inia the DTHER olice with a velum of | regresenting £.
ut, N
rlm:- =mﬁu-d fnte this OTHER wilsE WITh & VEIUB BT 3 FRAFSARATIRG
inut .
’elzf uaw Imciuded (nte W DTHER @lice UWith 4 ualus of 1 représanting €.

Tgrdonut.,
GIRt MEG Ineiyssd intd: the OTHER s1lop with a value of } reéprésentinmg €.4

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 incarporate 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 Cther at 0.1. This is demonstrated below.

Lommand m==)
OUK0L 3R Ple Chart of County with Other Optlon Exsmpie;

2002
g::z soptione resat=all resatsglobalk;

? 0905 proc’ gehart datazsaved.u 5
90608 © 4t county. / elhar=n‘:'|q:-P‘
907 run;
008 qult;j

The output is displayed below:

FREQUENCY of COUNTY

Hampghisre abridgethire
Heraford " \ § uctinghumshiu
sreford qn
warfrrasin gl Berkghire
1 18edfordshire
Humberside 1
Aven
I'Cen.ll 1
L b Yorkshire, Nerth
anga
Leicuie?ah”e ?Itlhfl!

Lincolnshire
Norfolk

1
Norlnoaqtanuhirn
orthuaberidnd Suseox, Eoat

Nuﬂl&ﬁh-mh're si'd’l't""
1 LI

Wight, !sle of
\:adnckahlre

Suszer, West

Al 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.

Command =32
::g:; #ns Pla Chart of County _Ii'h Othar Cpticn Exsmple:

300003 goptions rewst=all r“ﬂlglnnll
:s::g hpocss B0 VpDe=I1E20;

{00408 proc gohart datsssasved.UKpop
000907 pia.county # other=e.i;
i00008 run;

This addresses the spacing issue and makes the graph legible.
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nid H ;
# Pig Chart of County with Other Option Exsmple;

14
- goptione roentsatl resstsgiobsl
Y hpoex169 vpoextZo;

qusseren

o 10900 psttarni
qomt et sganatrs H ! patternk v=e;
: pattorn? v=a;
 Tor gt :

8
proc gchart datasssved.ukpop,
ple county ~ atherzd.l;

qrareisanirs

Toray

Sramanen ey

prssnngrammerca
e |

maerrerany vy

e
Emebared i

Now let's fill alf the slices in the pie with solid colors. -

o

qrreenions s
Let's add a pattern option, as follows: e

Ry

muEnd, Sax> ! )
;n:::; #54 Plo chart of County with Otner Option Example;
gooos copt lons resst=ail ruet=g|nn-l’

00024 hposx 150 vpoes126;

00005 pEtIarnl vze; mertvamprancatey

00008 — [
00097 proc gehart datazeaved.ukpep;

00008 pin county / atherzd.i;

. g
marpnrniny

MDO0S: muny

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

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.

e SERY . -
RRING:” Toxt boundsries for the plasdonut s!ices cveriap,
TR T € Twa or ‘mors plesdonut slice labmles have beena overwrittan. This can ocour

% <EUEFE| Ba]aCent suBll #ilces. To avold ovErwriting fsbais yosu can uss oni
. ...-"“] yrromans g 101 1oWing taconiques: . )

i §. Innresse GOPTIGNS HPOG= and UPDSY 1o meko the tuxt wwsl ler.
ey fimvid i Raduca the sizs of tha toxt wltn QOPTIONE HTERTR.

R § Use a diffarent isbaling mathod and; gerhups. a Il?nnd. :

Slanm buraring A ¥ § ‘Uee the ﬂ:l_!l% option on the PIE/PIESD/DUNUT etatament to group eap)l 3
3 cwingle category.. .
ki, Taroreanenine 3 Uss the numu:rs: or ANSLE= options om the PIE/FITI0/ DONUT statemen
o) groar of &iloaw or sterting.sngin for tha first siles =8 that tus =
[ERTTer NP ‘faii next to each other.

maearare van emesan

§. Use » VBAR or HBAR chert lnstead of - PIE/DORUT chsrt.
Use the graghice aditpr te rapusl?ion or resize tha [spais. .
COMSUIT The praper do at oh Bhy 48 technliquas

peaterdohive

- This is addressed in the following section.

nerg

- Labeling just the Midpoint

ey

‘ Let's take the previously submitted code and add the slice, value and
P tein ot percent.options.

AN :]
a8 Laveling Options Exenpie;

04003 gopticne resst=a(i resstsgiobsi hpoeses vpos=ds;
L] PRATTArHT VR
patternd

oty veui
pEttornd v=u;

[T

8 0: pron gohart datasesved.ukang;
We need to keep adding pattern statements (pattem1, pattern2, pattern3)  lssels run; ® “oU"*? 7 Sthar=t-1 sllcezarran valuesnong percentsinelds:
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. Submit the code.

There are so many slices in this pie that they have exhausted three
patterns.
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We see that the cutput_ is displayed as follows.

FREGUENCY =1 COURTT

314143

Creveland

Chaahire
-y

Qombridasshirs

Hampehire Buakinghamsahirae

Herstord eno warseater
Eerkanirse
HEP1tordenire

L3 L) rs
Humbsrmids wosordun)

Kent Avan

* Tre, Merth
tanceshira erkenire. W

wivkanirs
Leivwstsrahirs

Wight. lsia &f

Lirsainshire

Warwiokmsh |
Nerfoik areiekanice

Want
Nerthamptonshtrs Susrex, Wa

Suanex,
Burrey

Beliviiauniry

t
WATERUNERFIORd Eae

R

Regional Percentages

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

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

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

>
Usl #s% Reglonat Percentages Example;

(1.3 . :
ﬂ=3' goptione resstaal) resstzgiotal;
00

O00E proc gchart datsssivead.ukpo;
:Dﬁ_ plie region 7 otharz0.! s
L))

P o .

B liuuimldn walue=nona percentzarrom
i00007 ;

00008 quits

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

FREGUENCY ¢f REGION

Contour Plots

Contour plots present output in three-dimensional forms.
There are two procedures used for plotting in three dimensions:

1. GCONTOUR

186

2. G3D

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

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

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

It is beyond the scape 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 twe 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’ puise rate.

Here is a sample of the data:

ggé #4& Contour Jats Examplo 1)

003 proc print datsssavad.contour;

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

The goal here is to lower the patienfs’ 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, cr the
response axis, is represented by values of the N.

iCammend ==3}
by n::} #ik Contour Exampla B
; 30% gaptions resat=all reest=giobai)

8005 prog geonrour de tasesved .contour |

Ledd

a8 piot noseErpgularyspuise;
9T 3
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RECULARY

112.50

— B1.75 96.90 104.25
2D.75 29.00 137.24

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 reguiarity.

We can also see that dosages greater than around 75 milligrams at 4-
hour intervals (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. Aiter reaching 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 respanse.
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 /.

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

| ¥

‘l .I |l'| ‘contour Exsmple 3:
4“9! poptions rosstxyi) r!ouﬁnluluh
OE £itlal "Conteur Lavels l!lflll’ H

9008 prroc goantour dstssesved.contour
00097 aloi anesIreguisryspulse / l.lplli-lo 10, 140 by 1§

Contour Levels Specified
DOSE
110.0 \
——
92.5 7
75.0
57.5+ //
I
[T ¥ T T e T T
4 5 [ i
REGULARY
FULSE 80 95 ——= 11] 125 - 140

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 patterned according to value.

The join option joins together areas of equal response.

ommand sae)
0es0l ¥8% Contour Example M;
Qe0E
:::lla Soptions resetspll rosetsglopsl;

Paltem & Join Options

1 b § 7 [ ]
REGULARY

FULSE EENEE 50 WS 95 NENEN 110 RGN 125 N ()
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3-D Plots

PROC G3D can depict three-dimensional graphs.

PROC G3D generates two types of plots - 'sheels’ 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.

;oapag
':::03 gopt ions resetaai| resot=global;

00005 tltlatl *3-0 Pipt®

I!GINI proc ﬁd dltl'clvlﬂ Cointoue

] [1] dase="Dose In -? r-sul.r9= Hours™ ;
'uonl plu nunrenuury-pu 0

00008 rung

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

3—D Plot

PULSE

149.00 1

121,67 -

193.83
8.00
6.67
HISI'UO.UD ) 553 Hours

B6.67

Dose in mg 63.33

4g.0p 4-00

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.

;Ca-lnd ===>
60001 ##x 030 Exampio 2

0002
00003 goptions resatzail reset=glotaly

0000Y
00005 titlal "3-D Plot Titiad and Rotated «with Side Weli*;
ﬂﬂﬁﬂi proc gid datamssvad. eun‘toul’;
isbel dose='Dose in mg" .ragulsry= "Hour
00000

(
pl01 aosasraguidry=putsa 7/ ratates4s NH=-IS side;
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3—D Plct Titled and Rotated with Side Wall

B6.67

Dose in myg

63,33

2:':03 Quptions reseteal’l ressfzgiobal;
160004 :

90808 titiol "3-D Goatter Mlot’;
ouuua proc g2d elnlllwed nomnm"

130B} aose="Oods in Mg’ Feagulary= "Hiaurs";

0 ﬂlll scattar :hsulraoulprya:pul!u

To produce this form simply substitute SCATTER for plot and specify the

graph in the Y*X=N form.
\

8—D Scatter Plot

PULSE

140.00 1

121.67

103.33

A N O - A 7‘5.00
1667
815100900 Py gy Heurs

Doge in mg 63.33

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.

Vzlues above these values are assigned the balloon shape.




.o 0
Lommang ===»

00001 »8N 03D Exampie 4,

000NE . . . L
§00003 goptlons rosatzal! rosctzgiobal;

énouus dsta contourz;

00006 .48t saved.contour;

if pulsa ig 100 thes shape=s’FRISN";
-aieo shape="BALLOAN' ;

0008 run;

o0ei¢ titiel *3-D Scattsr Piot with Shaps®;

00011 prac g3d datazcontourt;

LTTRES label dosaz='Dosa in wp' rugularg:'l-hur-';
gattor dossireguisry=pulse / shape=shape;

A

3—D Scatter Plot with Shape

PULSE

140.00 1

121,67 -

103.35 |

85.00
110.00

Dose in myg 63.33

G3GRID Procedure

We can use the GIGRID to smooth the values in our input data set and
produce an improved G3aD.

See the user guide for the amazing algorithm!

Command: SsE)
{00801 #Ey GIORIO Exampie;
00902 ) : )
Ig::: guptions rasstzall resstz=globaf;

{80005 proc Tlnrld dats=wavod.contowr out=smooth;
Haeddd gria dosesreguiary=pulsesesooth=1 epline;
W000T FuUny .

00008 T8l "3-D Shoathad Surfase’;

%0::0! prot ¢3d datesamooth;

i

fLlogld lsbei doso="Duso In mg” ragulary="Hours'; )
fg:g:é fplot dosssraguisry=puisa 7/ tl)te4s rotate=46 wide;
[ ' rung :

@

189

HANDS ON WORKSHOPS

8—D Smoothed Surface

Dose in mg




