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• P ro c U nivariate is used by m any statisticians to get a 
handle on the type o f data that is to be analyzed.  
R egard less o f w hether I am  co nducting a R egressio n,  
G eneral L inear M o del, or a S urvival A nalysis, I have to  
investigate the data.  O utliers are a natural occurrence in 
m any d atasets.  A nalysis w ith P roc U nivariate sho u ld 
o ccur first on the data befo re any other pro cedure.  
H ypertext m arkup languag e o r H T M L  using the O D S  
statem ent perm its the resu lts to easily shared w ith 
collabo rato rs.  

A B ST R A C T
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IN T R O D U C T IO N

• Typically, a statistician will be handed data of a 
large number of observations that has been 
given by a client.  The client has assured the 
statistician that all of the observations have been 
checked and re-checked for outliers and all 
problems have been eliminated.  But, no data 
set has been  cleaned-up until the data set has 
been analyzed through SAS® Proc Univariate.  
Further, suppose that the client is located at another 
location and so, all information will  be emailed between 
the client and the statistician.  This is where the SAS®

ODS statements will come in handy for use.   
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• A  quantile is defined as the am ount o f area under a 
density curve or the area to  the left o f specified fraction of 
the total unit area.  F or instance, a given value of p is the 
pth percentile such that the area to the left o f it is p. 

IN T R O D U C T IO N (C O N T IN U E )

Q uan tile E stim ate

100%  (M ax Q uantile) 94

95% 94

75%  (T hird Q uantile) 79

50%  (M edian Q uantile) 77

25%  (F irst Q uantile) 58

0%  (M in Q uantile) 52

T he E stim ates are 
from  the data set, 
Students, and are 
the T est Scores 
from  a  particular 
section of class.
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• If the data distribution m atches the theo retical distribution, 
the po ints on the plo t fo rm  a linear pattern, y= x.  T hu s, 
you can use a Q -Q  plot or a probability plo t to determ ine 
how  w ell a theo retical d istributio n m odels a set o f 
m easurem ents. 

• F or exam p le, 
G raph A : N o L in ear R elationship G raph B : L in ear R elationship

Y ≠X Y = X

A D D IT IO N S  T O  T H E  P R O C  U N IV A R IA T E : 
P R O B P L O T , &  Q Q P L O T S

y

x

y

x
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• T he slope and intercept  are visual estim ates o f the scale 
and lo cation param eters of the theo retical distribution. 

• Q -Q  plots are m ore convenient than probability plots fo r 
graphical estim ation o f the location and scale param eters 
because the axis o f a Q -Q  plot is scaled linearly. 

• O n the other hand, pro bability plots are m ore convenient 
for estim ating percentiles or probabilities.

A D D IT IO N S T O  T H E  P R O C  U N IV A R IA T E : 
P R O B P L O T , &  Q Q P L O T S (C O N T IN U E )
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• P ro bplo t – C reates a pro bability p lot by using high-
reso lution graphs, w hich co m pare o rdered 
variable values w ith percentiles o f a specified 
theo retical distribution.

P R O B P L O T  

• S yntax of the statem ent:
P R O B P L O T   variable(s) / option(s); 

• P ro bplo t statem ent options can request a distributio n (B eta, 
E xponential, G am m a, L ogN o rm al, N o rm al, and W eibu ll) 
and each o f the d istributio n param eters (A lpha, B eta, C , 
M U , S igm a, S lo pe, T heta, and Z eta)
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P R O B P L O T  (continue)

• T he distribution param eters can com pute a m axim u m  
likeliho od estim ate by specifying: 

“distribution _param eter= est”.

• P ro bplo t can co ntro l the appearance of distributio n 
reference line, general p lo t layout, enhance the probability 
p lo t or co m parative plo t.

• IN S E T  statem ent – P laces a bo x o r table o f su m m ary 
statistics d irectly in the hig h-reso lution 
graphics.

 
 

 

 138 



August 03 South Central SAS Users Group 
2003

9

P R O B P L O T  (continue)
• PROGRAM:

LIBNAME STUDENT ‘C:\MYSASDIR\SESSION7';

PROC SORT DATA = STUDENT.STUDENTS OUT=SORTED;
BY SECTION;

RUN;

GOPTIONS HTITLE=2 HTEXT=1 FTEXT=SWISSB FTITLE=SWISSB;
SYMBOL VALUE=STAR;

PROC UNIVARIATE DATA=SORTED NOPRINT;
BY SECTION;
VAR EXAM;
PROBPLOT EXAM /NORMAL(MU=EST SIGMA=EST);
INSET MEAN STD / HEADER='Normal Parameters'

POSITION=(95,5) REFPOINT=BR;
TITLE1 '100 Obs Sampled from a Normal Distribution';
TITLE2 'Normal Probability Plot';

RUN;
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P R O B P L O T  O U T P U T : (continue)
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• Q Q plo t statem ent o ptio ns can request a distributio n (B eta, 
E xpo nential, G am m a, L o gN o rm al, N o rm al, and W eibu ll) and 
each o f the distributio n’s param eters(A lp ha, B eta, C , M u, 
S ig m a, S lo pe, T heta, and Z eta).

• T he d istributio n param eters can co m pute a m axim u m  
likeliho o d estim ate by specifying: 

“d istributio n _param eter= est”.

• Q Q p lo t can co ntro l the appearance o f d istributio n reference 
line, general p lo t layo ut, enhance the pro bability p lot o r 
co m parative p lo t.

Q Q P L O T
• Q Q plo t – C reates a quantile-quantile p lo t by u sing hig h-

reso lutio n grap hs, w hich co m pare o rdered         
variable values w ith quantiles o f a specified 
theo retical d istributio n.
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Q Q P L O T  (continue)

LIBNAME STUDENT ‘C:\MYSASDIR\SESSION7';

PROC SORT DATA = STUDENT.STUDENTS OUT=SORTED;
BY SECTION;

RUN;

GOPTIONS HTITLE=2 HTEXT=1 FTEXT=SWISSB FTITLE=SWISSB;
SYMBOL VALUE=STAR;

PROC UNIVARIATE DATA=SORTED NOPRINT;
BY SECTION;
VAR EXAM;
QQPLOT EXAM /NORMAL(MU=EST SIGMA=EST);
INSET MEAN STD / HEADER='Normal Parameters'

POSITION=(95,5) REFPOINT=BR;
TITLE1 '100 Obs Sampled from a Normal Distribution';
TITLE2 'Normal Probability Plot';

RUN;

• P R O G R A M :
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Q Q P L O T  O U T P U T  (continue)
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O U T P U T  D E L IV E R Y  SY ST E M  (O D S)

•O D S  – U ser can com bine raw  data w ith one or m ore table 
definitio ns to pro duce output to a printer o r 
form atted in H ypertext M arkup L anguage 
(H T M L ).
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O D S (contin ue)

• T he O utput destinatio n pro duces S A S  dataset.

• T he L isting destinatio n pro duces m o nspace o utput, w hich is  
fo rm atted like traditio nal S A S  pro cedure o utput.

• T he H T M L  destinatio n pro duces o utput that is fo rm atted in 
H ypertext M arkup L anguage.

• T he P rinter destinatio n pro duces o utput that is fo rm atted fo r 
hig h-reso lutio n printers.

• O D S  breaks do w n the pro cedures into  separate pieces so  
that the user can print o ut o nly sectio ns o f  the repo rt.  O D S , 
in versio n 9, can currently suppo rts m any destinatio ns but 
here are at least fo ur destinatio ns:
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LIBNAME STUDENT ‘C:\MYSASDIR\SESSION7';

PROC SORT DATA = STUDENT.STUDENTS OUT=SORTED;

BY SECTION;

RUN;

GOPTIONS HTITLE=2 HTEXT=1 FTEXT=swissb FTITLE=SWISSB;

SYMBOL VALUE=STAR;

ODS HTML FILE='ODSHTML_BODY.HTM'

CONTENTS='ODSHTML_CONTENTS.HTM'

PAGE='ODSHTML_PAGE.HTM'

FRAME='ODSHTML_FRAME.HTM';

O D S (contin ue)

•P R O G R A M :
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PROC UNIVARIATE DATA=SORTED NOPRINT;

BY SECTION;

VAR EXAM;

QQPLOT EXAM /NORMAL(MU=EST SIGMA=EST);

INSET MEAN STD / HEADER='Normal Parameters'

POSITION=(95,5) REFPOINT=BR;

TITLE1 '100 Obs Sampled from a Normal Distribution';

TITLE2 'Normal Quantile-Quantile Plot';

RUN;

ODS HTML CLOSE;

O D S (contin ue)

•P R O G R A M :
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O D S O U T P U T  (continue)
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C O N C L U SIO N :

• T he O utput D elivery S ystem  (O D S ) is an extrem ely 
pow erful too l that statisticians can use to com m u nicate 
resu lts of analyses w ith clients. H ig h-reso lution graphics of 
the pro bability p lots and Q -Q  p lots display theo retical 
d istributio ns relative to  the actual data.  P erfo rm ance o f these
is d isp layed thro ugh a very sim p le 
pro cedure nam ed, S A S  ® P ro c 
U nivariate.  
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T R A D E M A R K S:

• S A S  is a registered tradem ark or a tradem ark of S A S  
Institute Inc. in the U S A  and other countries. ® Indicates 
U S A  registration.  O ther brand and product nam es are 
registered tradem arks or tradem arks of their respective 
com panies.
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C O N T A C T  IN F O R M A T IO N :

Y o ur com m ents and questio ns are valu ed and encouraged.  
C o ntact the autho r at:

R ebecca G . F rederick
L o uisiana S tate U niversity A gricu ltural C enter
D epartm ent o f E xperim ental S tatistics
B ato n R o uge, L A   70803-5606
W ork P hone: 225-578-8303
F ax: 225-578-8344
E m ail: rfrederi@ lsu.edu
http://w w w .stat.lsu.edu/facu lty/frederick
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