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ABSTRACT 

This paper describes the preparation of data and the con.ftruation of 
SAS- data sets for use with Prot: T.bu7ate. Two SAS proctdures are 
discuned: Proc Freq and Prot: Sutmary~ and their use in preparing data. 
Data step techniques are outlined and u.mples of tables created using 
these technfquas are presented. PercenUge tabJes are discussed and 
SOfIe tips on denominator specifications are given. 

INTRODUCTION 

There are several reasons for the preparation of data: 

J. to make effiCient use of SAS procedures 

2. to overcomll limitations with Prot: Tabulate 

3. to provide a better data st.ructure for Prot: Tabulate 

We discuss the first Z ISlMcts in this paper. 

1. EFFICIENT USE OF SAS PROCEDURES 

Pt'tJC Freq and Prot: Su.ary can be used to perffJrtIJ calculations on th~ 
data. Both of thu. procedures produce an output SAS dat, set that Prot: 
Tabulate can use. 

SOtH deeographic dat.a is used for a series of exllRP'es. The data 
consists of: 

PATIEIfT: Patient nUlllber 
Hale or FetQle 
DRUG A or DRUG B 
Patients age 
Patient.s height 
Patients Itfeight. 

SeX: . 
TREATIfNT: 
AGE: 
IIEIGIIT: 
WElGIIT: 

In this example. Prot: Fraq is ustd to provide counts and percentages: 

~OGtWI EDITORR-------------_____ --, 
C(llI'IIIIa:nd --> 

proc freq data-rwdata.demogl; 
table sex*treatmnt/noprint aut-statsj 
run; 

prac print data-stats; 
run; 

proc tabulate data-stats; 
CliSS sex treatmnt; 
var count; 
table sex, treatmnt*cQunt-' '*sum-' '*f.7. 

jrts-16 box.'Using Proc Freq Out~ut - Counts'; 
run; 

proc format; 
picture perc low .. bt9h·'OO~ "; 

run; 

proc tabulate data-staU; 
class sex treatmnt; 
var percent; 
tabl. sex. treatmnt·percent-' ''''sum-' ''*f_perc7 . 

00001 
OOOOZ 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 
00024 

/rts-16 box-'Using Proc Freq Output - Percentages'; 
run; 
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CDunts and percentlges Ire .uiJy created in I SAS data s~t. by P1"tJC 
Freq and then tabJed. 

UTPUT 
COII'IDand ..... ,. 

OBS SEX TREATIINT COUNT PERCENT 

1 Female DRUG A 21 30.0000 
Z Female DRUG B 12 17.14Z9 
3 Male DRUG A 18 25.7143 
4 H.l. DRUG 8 19 27.1429 

USin9 Proc Treatment which 
Freq Output - Patient 
Counts received 

DRUG A DRUG 8 

Sex of patient 

Female ZI 12 

Male 18 19 

USing Proc Treatment which 
Freq Output • Patient 
Percentages received 

DRUG A DRUG 8 

Sex of patient 

Female 30% 17% 

Hale 25% 27% 

SUI/I'lIa1*)l data sets can b. cr8lted and tben tabled. Here we fDUnd the 
... alues of the a~rlge weight SfJ that the truncation of the pictll~ does 
not give mislead1ng results. 

Notice tbe sfllilarfty between the PNC Sumary Class and Var stateJJents 
and the Proc Tabulah Class and Var statements. 

ROGRAI< EoITORI-------------------, 
Conmand ".a> 

00001 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 
00024 

proc sl.lOlllary data.rwdata.demogl nway; 
class sex treatmnt; 
var weight; 
output out-stats mean.avqwt; 

run; 

proc print data-stats ( drop-_type __ freCL) ; 
run; 

data stats; 

run; 

set stats; 
avgwt-round(avgwt, .01); 

proc format; 
picture kilas low-high·'OOOO.OO kgs'; 

run; 

proc tabulate data-stats; 
cht.ss su tni.tmnt. 
var avg\tllt; 
table sex. treatmnt*aV9wt·' '·sum-' ''*f·ki los. 

Irts·lS box./Using Prot Sunmary Output· Average Weights'; 
run; 

Prot: Summary can create an aggregate data set containing many different 
statistfcs an different levels in the dau. Often. the creation (Jf a 
sumary data set. for .11 ~ssible aggreg6tirms is done first. Tabling 
can then be performed on the summary dat.a set rathe-r than the original 
dat,. 



~UTPUT 
Ccmnand --> 

08S SEX 'REATMNT AVGWl 

I Female DRUG A 66.4286 
2 Female DRUG B 85.2917 
3 Male DRUG A 89.6889 
4 Male DRUG B 87.3158 

Using Proc Treatment which Patient 
Sunmary Output . received 
Average Weights 

DRUG A DRUG 8 

Sex of patient 

Female 66.43 kgs 85.29 kgs 

Male 89.69 kgs 87.32 kg. 

2. OVERCOMING LIMITATIONS 

Although an exce11ent procedure, Pret Tabulate does have a few 
limitations. For example. the incJlIsiDtI of percentiles 1M medians in 
tables is not avai1ab}e frofll Tabu1,te directly. Also the addition of 
blank Jines and removal Df seJected separator lines 13 not possibJe. 

Circulllventions to some U",1tations ,re provided by the capabi7ities IJf 
the data step in a data preparation suge. 

INCORPORATING MEDIANS 

In this Ixample, medians are calculated from Proc Univariate and 
included in the tab1e. This technique can be extended to incJude any 
percentiTes. al10wing upper and lwer qU4l'ti1e ranges to be shown. 

RDGRAM EOITOR'-------------------., 
Cotrmand ."''''> 

00001 proc: $umary data-rwdata.demogl nway; 
00002 class sex treatmnt. 
00003 var weight; 
00004 output out-stats mean.avgwt; 
00005 run; 
00006 
00007 proc print data-stats{ drop-_type __ fre'L}; 
DODOS run; 
00009 
00010 data statsj 
00011 set stats; 
00012 avgwt-round(avgwt,.Ol); 
00013 run; 
00014 
00015 proc: formati 
00016 picture kilos low-high-'OOOO.OO kgs'; 
00017 run; 
00018 
cont i nued Dn next page ........ . 
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RDGRAM EOITDR--------________ --, 
Connand ---,. 

cDntinued from previous page ••••• 00 •• 

00019 prot sort data-rwdata.demogl out-demsrt; 
00020 by sex treatmnt; 
00021 run; 
00022 
00023 prot 
00024 
00025 
00026 
00027 run; 
00028 

unjva~iate data-deasrt noprint; 
by sex treatmnt; 
var weighti 
output out-medians pctlpts-SO pc:tlpre-meclwt; 

00029 proc print data-medians; 
00030 run; 
00031 
00032 data al1stats; 
00033 lllerge stats medians; 
00034 by sex treatamt; 
00035 run; 
00036 
00037 proc tabulate data-allstats; 
00038 class sex treatmnt; 
00039 Vir a .... gwt medwtSO; 
00040 table sex. tl"'eatlll'lt ... 
00041 (avgwt-'Average Weight' medwtSO-'Median Wei9ht') 
00042 "sum-' • trf_k ; 1 os. 
00043 /rts-IS box.'Using Medians from Proc Univariate'. 
00044 run; 

~TPU' 
Conmand .. => 

oas SEX TREATMN. AVGWT 

prDC summary I Female DRUG A 60.4286 
data set: 2 Female DRUG B 85.2917 

3 Male DRUG A 89.6889 
4 Male DRUG B 87.3158 

08S SEX TREAlMNT MEDWT50 

proc univariate I Female DRUG A 62.50 
data set: 2 FelDale DRUG 8 89.00 

3 Male ORUG A 88.15 
4 Male DRUG B 86.00 

final table: 

Us;ng Medians 
from Proc 

Treatment which Patient received 

UniVi!lriate DRUG A ORUG B 

Average Median Average Median 
Weight Weight Weigl1t Weight 

Sex of patient 

Female 66.43 kg. 62.50 kg' 85.29 kgs 69.00 kg. 

Male 89.69 kg. 88.75 kg. 87.32 kg' 1>6.00 kg. 
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ADDING BLANK LINES TO A TABLE 

Adding some blank lines to 01' table can be achieved by using the data 
step: 

rl'ROGRAM EDITOR 
Corrmand ••• > 

00001 d.t. 'l1ne,; 
00002 set allstats end-e; 
00003 output~ 
00004 if e then do; 
00005 sex.' I itrutalnt-' • ;avgwt-. ;medwtSO-.; 
00006 output; 
00007 end; 
00008 run; 
00009 
00010 options missing'" '; 
00011 
00012 prac format: 
00013 value $blanks • '. 'DRUG A'.'ORUG A'; 
00014 run; 
00015 
00016 prac tabulate data-blines noseps missing; 
00011 .:1a$$ sex treatmnt; 
DOOIS var avgwt medwtSO: 
00019 table sex, treatmnt* 
00020 {avgwt-'Average Weight' medwtSO.'Median Weight' ) 
00021 "'sum-' '.f.k.i1Qs. 
00022 Irt5-18 box-' Inserting blank lines in the table '; 
00023 format treatmnt Sblanks.; 
00024 run; 

r.1UTPUT 
CQaaand -> 

Inserting blank 
lines in the 

Treatment which Patient received 

table DRUG A DRUG B 

AYerage Median Average Median 
Weight Weiqht Weight Weight 

Sex of patient 

Female 66.43 kg. 62,50 kgs 85.29 "90 S9,00 kgs 
Male S9.69 kgs I.· 88.75 kgs S7.32 kgs 86,00 kgs 

Changfng tb. order of the rtJIII$ is ,cCDtlpTfshed by s .. data 
aanipulat1on. This technique ,11O/11s you to put tIN dati in lIJyorder. 
not simp1y saritlli, data or fat"%Rtted.. 

ROGRAM EDITOR-------------------. 
Caamand ••• ::. 

00001 d.ta 
00002 
00003 
00004 
00005 
00006 
00007 
00008 run; 
00009 

blines; 
set allstats end-e; 
output; 
if e then do; 

sex.' , itreatmnt-' 
output; 
'!nd;. 

00010 data males females blanks; 
00011 set bl inesi 

, ; .vgwt •. ;medwt50 •• ; 

00012 if sex-/Ma)e' then output males; 
00013 e1se if sex_/Female L then output females; 
00014 else if sex.' , then output blanks; 
00015 run; 
00016 
00017 data backagin; 
00018 set males blanks females. 
00019 run; 
00020 
00021 options m.iSs.ing-' '; 
00022 
00023 prot format; 
00024 value Sblanks ' t.,DRUG A'.'ORUG A'; 
00025 run; 
00026 
00027 prot tabulate data-baclcag11l noseps missing arder-dah; 
00028 chss sex treatmnt; 
00029 Vir avgwt medwtSQ; 
00030 table sex.",treatdmt-
00031 (avgwt_'Average Weight' medwtSO.'Median Weight') 
00032 "*s:um·' '*f-ktlas. 
00033 /rts-18 box-'hardering the rows w1th the data step'; 
00034 format treatmnt Sbhnks,; 
00035 run; 
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~TPUT 
Conmand -::. 

Reordering the Treatment which Patient received 
rows with the 
data step DRUG A DRUG B 

Average Median Average Median 
Weigbt Weight Weight Weight 

M.le S9.69 ~g, 88.75 kg, 87.32 kg' 86.00 ~g, 

FemaJe 66.43 kgs 62.50 kg' 85.29 kg' 89.00 kgs 

PERCENTAGES 

Creating tables of percentages with unusual denominato,.s is quite IUY 
given the fr/l1owing procedure: 

1. FrlJll a Jketch of your table, drw a box around the numbers you Itant 
to add up to 100. 

Z. Identify the variables whose values change in the btJx. 

example 1: 

~TPUT . 
Comaand -.-... 

Fema Ie Male Total 

Treatment which Treatment which Treatment which 
Patient Patient Patient 

rtceived received. rece;ve« 

ORUG A DRUG B ORUG A DRUG B DRUG A ORUG B 

PCTN PCTH PCTN PCTH PCTli PCTH 

Age in years at 
start of Trial 

20 - 29 6 3 

30 - 39 15 8 28 16 23 13 

40 - 49 I~ 33 22 42 18 39 

50 - 59 48 42 28 26 38 32 

60 - 69 

~ 
17 17 16 18 16 

II 
total-IOO 

AGE changes fn the boJt. 



ROGRAH EOlTOR:-------------------, 
Coanand 0:-=:> 

00001 prot format; 
00002 value ageband 
00003 low-19-'Under '20' 
00004 20-29 -'20 - 29' 
00005 30-39 -'30 - 39' 
00006 40-49 .'40 - 49' 
00007 50-59 _'50 - 59' 
00000 60-59 _'60 - 69' 
00009 70-high .'10 and over'; 
00010 run; 
00011 
00012 proc tabu1 ate data_rwdata.deRlOgl format.1. i 
00013 class sex treatmnt ige; 
00014 table age • sex-' '*treatmnt"pctn<age> 
00015 all./Total'*treatmnt*pctn<age:> 
00015 format age ageband.; 
00017 run; 

Examp1e Z: 

~TPUT 
COlDanci ••• > 

Female Male Total 

DRUG A DRUG B DRUG A DRUG B DRUG A DRUG B 

Age in years at 
5tart of Trial 

20 - 29 3 1 

30 - 39 12 "14 8 13 6 

40 - 49 9 1 11 22 10 17 

50 - 59 3D 1 14 14 21 14 

50 - 69 12 8 8 10 7 

total-lOa 

Age and Treatmnt change their va1ues in the box: 

ROGRAH EOITDRI-------------------, 
C.olmland ••• > 

00001 proc tabulate data-nidata .dem091 format.,. ; 
00002 class sex treatmnt age; 
00003 table age ,se)(-" "treatJnnt.' I .pctn<age-treatmnt>-' I 
00004 al1·'10ta1 '*treatmnt.' '·pctnq,ge..,treatamt>-"; 
00005 format age ageband. i 
00005 run; 
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EXlUllp7e 3: 

RDGRAH EDITDR-------------------, 
Comand -_.> 

tabulate data-rwdata.demogl format-1.; 
c1 ass sex treatmnt age; 

00001 proc 
00002 
00003 
00004 
00005 
00006 run; 

ta.ble age • sex-' '*treatmnt-' I.pctn<sex,..treatmnt>." 
all- 'Total ''''treatmnt· "*pctn<treatmnt>.' , j 

format age ageband.; 

Sex and Treatmnt ~hange their values in the first box. treatmnt changes 
its value in the 2nd: 

UTPUT"-:----------------------, 
Conrnand "" ... > 

Female Male Total 

DRUG A DRUG B DRUG A DRUG B DRUG' DRUG B 

Age 1n years at 
start of Tria 1 

20 - 29 

30 - 39 31 8 

40 - 49 16 21 

SO - 59 40 20 

60 - 69 33 17 

CONCLUSION 

Prot; Tabulate is an excellent procedure for the production of t.lbles, 
and is greatly enhanced by the ability of other prt>cedures sud as Proc 
Freq and Proc Summary to feed through statfstlcs afld counts. S1Jl1Ie 
1illlitiations of the procedure can be addressed through data 
manipu1atfon techniques and l detailed knowledge of the data step 
mechanics helps enormously. Other aspects of the SAS System. such IS 
formats, are very helpful in creatitl9 the desired report. 

The paper has also touched on the subject of denominator definitiotls 
for percentages and offered an aJternative method for determining the 
correct denominator definition easily. 
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