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Introduction: the macro-function
%V ARLIST()

i Macro-function =» think of: %UPCASE() or %SCAN()

» User-written SAS Utility Tool

— Process lists of variables
— Access variable attributes

» “Input” parameters

— Data = [Dataset(s) [operator(s)] ]
— Var = [Variable Reference(s) [operator(s)] ]

» “Output” parameters (mainly)
— Sep = Keyword(s) | literal(s) [...] (default: #space#)
— Pattern = Keyword(s) | literal(s) [...] (default: #var#)

» Presented at PhUSE 2015 (CCO05)
— Focus on (complex) SQL JOINs

s Code available on PhuSE Wiki

— http://www.phusewiki.org/wiki/index.php<etitle=SAS macro-function
%25VARLIST
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Survey of %VARLIST() Uses

%V ARLIST() calls in SAS programs
From daily work

— mainly Post-hoc and Exploratory analyses of clinical trials data
— Analysis Datasets, Tables, Figures

Categorized by context and purpose
— both general and detailed levels

Performed in April 2016 (updated July 20146)
— 727 calls
— 67 programs
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Survey of %VARLIST() Uses:
Program Types

Program types
800 727
700
600
500
400
300
200

100 47
15 8
, 2 4 o 1

Table/ Figure  Analysis Dataset  Table/ Figure Miscellaneous Total
(development) (development) (validation) checks

604

72

43 67

B Number of distinct programs B Number of %VARLIST() calls
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Survey of %VARLIST() Uses:
Programming Context

Context Number and Percentage

Context Number and Percentage
of calls

of calls

proc sql 32.7% 7 1.0%
data step 235 32.3% | Belgelolg=]elelq: 5 0.7%
108 14.9‘@ proc 4 0.6%
7 el summary
proc sgplot 49 6.7% - 5 0.3%
31 4.3% | KLyl <EIL
template macro- 1 0.1%
global 19 2.6% | iy
statement proc freq 1 0.1%
N proc 1 0.1%
data step
=1Business & Decision
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Survey of %VARLIST() Uses:

Programming Context Details

label statement

others

columns statement

by statement

(input) dataset option, conditional
var and format statements

title statement

%let statement

discretelegend statement

rowaxis and columnaxis statements
entry statement

label and scatter statements
keylegend statement

xaxis and yaxis statements

%if statement

other (merge and put statements)
attrib and length statements
assignment and call missing statements
if statement

by statement

(input and output) dataset options
label statement

other (where and from clauses, output dataset option)
on clause

alter table, modify <var> label=
group by clause

select clause

order by clause

L
= 4
& 5
= 9
B 10
S 16
- 6
— 13
— 7
—— 12
12
= 5

—— 32
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M other procs (sort: 7, report: 5, summary: 4,
compare: 2, freq: 1, transpose: 1) (20, 2.8%)

M data step in macro (10, 1.4%)

M proc print (16, 2.2%)

i global statement (19, 2.6%)

M proc template: define statgraph (31, 4.3%)

M proc sgplot (49, 6.7%)

kM macro (108, 14.9%)

M data step (234, 32.2%)

M proc sql (239, 32.9%)
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Survey of %VARLIST() Uses:
Programming Context Details

label statement

others

columns statement

by statement

(input) dataset option, conditional
var and format statements

title statement

%let statement

discretelegend statement

rowaxis and columnaxis statements
entry statement

label and scatter statements
keylegend statement

xaxis and yaxis statements

%if statement

other (merge and put statements)
attrib and length statements
assignment and call missing statements
if statement

by statement

(input and output) dataset options
label statement

other (where and from clauses, output dataset option)
on clause

alter table, modify <var> label=
group by clause

select clause

order by clause
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compare: 2, freq: 1, transpose: 1) (20, 2.8%)
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global statement (19, 2.6%)
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140

sBusiness & Decision

Sciences



General Purposes of %VARLIST()
Calls

Purpose Number and % of
Calls

Generate list of unique variable names (from literal variable names and/or 161 22.1%
macro-variables or macro parameters containing 0 or more variable names)

and optionally insert specific separators; optionally excluding specific

VELELI G EIGER

Check whether (at least one of) a given (set of) variable(s) exist(s) in a given 127 17.5%
dataset

Transter (+ optional modification) 95  13.1%
of one or more variables and assign 92 12.7%

Retrieve those unique variable names from an input list (possibly with 66 9.1%
macro-variable references) that exist in one or more specific dataset(s);
optionally excluding specific variable names

Insert delimiters between space-separated list of literal variable names 39 5.4%
=sBusiness & Decision
Sciences
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Top 10 uses of %GVARLIST() by
context and purpose (1/3)

1. To check whether (atf least one of) a given (set of) variable(s) exisi(s)
in a given dataset, and conditionally execute some code
accordingly, (e.g.) using %IF statement in macro definition (n=108).

2. To generate a list of unique variable names from literal variable
names and/or macro-variables or macro parameters (containing O or
more variable names) and optionally insert specific separators, with
optional exclusion of specific variable names, (e.g.) in PROC SQL
SELECT clause (n=87).

3. To insert additional separators (commas) between space-separated
literal variable names, for easier code maintenance, so the list can
be copied and pasted unchanged between SQL (e.g. ORDER BY
clause) and non-SQL code (e.g. BY statement) (n=32).
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Top 10 uses of %GVARLIST() by
context and purpose (2/3)

4. To retrieve the exact name of a variable generated by SAS, that
matches a pre-defined pattern (e.g. the bin variable from output
dataset of the HISTOGRAM statement in SGPLOT procedure), and
rename it fo a specific name, using (input) dataset option RENAME,
(e.g.) in DATA STEP SET statement (n=24).

5. To transfer the label from one variable to another variable, (e.g.) in
DATA STEP LABEL statement (n=19).

6. To retrieve those unique variables that exist in one (or more) specific
dataset(s), with optional exclusion of specific variable names, and by
means of a specific pattern to generate a comma-separated list of
variables with a dataset name/alias qualifier for use in SQL JOIN
(n=18).

7. Toretrieve (and concatenate) the label(s) of one (or more)
variable(s) for use in title, footnote or graph element label, e.g. to
assign an axis label in PROC SGPLOT YAXIS statement (n=18).
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Top 10 uses of %GVARLIST() by
context and purpose (3/3)

8. To retrieve those unique variables from an input list (possibly with
macro-variable references) that exist in one (or more) specific
dataset(s), with optional exclusion of specific variable names, for use
in Input dataset option DROP, (e.g.) in DATA STEP SET statement (n=14).

9. To retrieve those unique variables from an input list (possibly with
macro-variable references) that exist in one (or more) specific
dataset(s), with optional exclusion of specific variable names, for use
in Output dataset option DROP, (e.g.) in DATA STEP SET statement
(N=12).

10.To generate a list of unique variable names from literal variable
names and/or macro-variables or macro parameters (containing 0
or more variable names) and optionally insert specific separators,

with optional exclusion of specific variable names, (e.g.) in PROC
SQL ORDER BY and GROUP BY clauses (n=12).
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Example 1: Summary Table Program

» | Descriptive Statistics

— change from baseline
(efficacy parameters)

— by|plasma concentration
(study drug)

— overltime|/ across fime points
— by|treatment sequence

» Dataset: Cartesian Product
(all combinations of categories)

— create records with n=0 for empty
categories

» Change request:

— Suppress concentration categories
if empty for all treatment sequences

Restricted © Business & Decision Life Sciences 2016 All rights reserved.

eek 96

rug A [
Concentration! Statistic | _A-B
7.5-<92.5 n 1

77.5 -
82.5 -
87.5 -

92.5 -

[Eﬁ"icacy Parameter 1]Change from Baseline

B-A

Treatment sequence

Overall

Mean (SD]
Median
Min-Max

-1.306 (NC)
-1.306
-1.31--1.31

<82.5 n

<87.5

<92.5

Min-Max

<975 n 1
Mean (SD) -1.483 (NC)
Median -1.483
Min-Max__ -1.48 --1.48

1

-1.306 (NC)
-1.306
-1.31--1.31

1
-1.483 (NC)
-1.483

-1.48 - -1.48
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Example 1: Summary Table Program
Macro %summary(), parameters,
intermediate dataset sum2a

$macro summary (bygrpn=, bygrpl=, xvarn=, xvarl=, grp=, subgrpn=, subgrp=, subgrpl= );

V.- N y - N\

PARAMN PARAMCD AWEEKN AWEEK AVAL AVALGRP TRTSEQAN TRTSEQA N| MEAN | $D| MEDIAN | MIN | MAX
1 EFF1 96  |Week 96| 75 |72.5-<77. 1 A-B 1-1.306 -1.306 |-1.31]-1.31
1 EFF1 96 |Week 96| 75 |72.5-<77. 2 BA |0
1 EFF1 96 |Week 96|} 75 [725-<77.4[| 99 Overall | | 1]-1.306 1.306 |-1.31]-1.31
1 EFF1 96 |Week96]| 80 |77.5-<82.4 1 AB |0
1 EFF1 96 |weekos|| 80 [77.5-<s2£|k 2 B- 0
1 EFF1 96 |Week 96 r80 77.5 - <82.5 ‘\\Q\ péry 0
1 EFF1 96 |week9s|} 85 [825-<87.4[] N N\J 4B |0
1 EFF1 96 |week96|f 85 |82.5-<87.7 2 [{ A |]o
1 EFF1 9 |week96|f 85 [82.5- <87 /6&/ oweaal | [0
1 EFF1 96 |Week96|| 90 |87.5-<0244 /1 Ag Yo
1 EFF1 96 |week 96|} 90 |87.5-<024(]” 2 BA |0
1 EFF1 96 |Week 96| 90 |87.5-<92. 99 overall | | 0
1 EFF1 96 |Week 96| 95 |92.5-<97. 1 AB |[1]-1.483 1483 |-1.48|-1.48
1 EFF1 96 |Week 96| 95 |92.5-<97. 2 BA | |0
A\1 EFF1 96 |Week 96 _sgg___gg._q_-_fsgg L 99 Overall ) | 1-1.483 1483 |-1.48|-1.48
— — L — — —

%$mend summary;

$summary|(bygrpn=AWEEKn, bygrpl=AWEEK|| xvarn=AVAL, xvarl=AVALGRP
grpn=TRTSEQAN, grp=TRTSEQA| ) ;

$summary (bygrpn= , bygrpl= , |xvarn=AVAL, xvarl=AVALGRP } [grpn=TRTSEgAN , grp=TRTSEQj ),
sBusiness & Decision
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Example 1: Summary Table Program
Suppressing empty categories from
intfermediate dataset sum2a

proc sql noprint; i SQL GROUP BY
create table sumzb as — Generate list of unique variables
select * from sumla — Separated by comma + space
i Group group by
by Categories Svarlist (var=_PARAMN_ PARAMCD PARAM
: Remove Categories &bygrpn &bvgrpl
with total n=0 across &xvarn &xvarl
treatment sequences , sep= #csh )
—

having sum(n)>0

i SQL ORDER BY
— Generate list of unique variables

/ — Separated by comma + space
Svarlist (var=| PARAMN PARAMCD PARAM

&bygrpn &bygrpl |
&xvarn &xvarl ”Eérp.n &grp &grp.l
&subgrpn &subgrp &subgrpl

statn

, sep= f#cs#| , data=sumla |);

order by

sBusiness & Decision
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Example 1: Summary Table Program
Suppressing empty categories from
intfermediate dataset sum2a

MPRINT (SUMMARY) : proc sgl noprint;

MPRINT (SUMMARY) : create table sum2b as select * from sumZa group by
MPRINT (VARLIST) : PARAMN, PARAMCD, PARAM, AWEEKn, AWEEK, AVAL, AVALGRP
MPRINT (SUMMARY) : having sum(n)>0 order by

MPRINT (VARLIST) : PARAMN, PARAMCD, PARAM,| [AWEEKn, AWEEK, AVAL, AVALGRP,
TRTSEQAn, TRTSEQA, TRTSEQAl,| statn

MPRINT (SUMMARY) : g

NOTE: The query requires remerging summary statistics back with the

original data.
NOTE: Table WORK.SUM2B created, with 4290 rows and 33 columns.

MPRINT (SUMMARY) proc sqgl noprint;

MPRINT (SUMMARY) : create table sum?2b as select * from sumZla group by
MPRINT (VARLIST) : PARAMN, PARAMCD, PARAM, AWEEKn, AWEEK/ | AVAL, AVALGRP
MPRINT (SUMMARY) : having sum(n)>0 order by

MPRINT (VARLIST) : PARAMN, PARAMCD, PARAM, AWEEKn, AWEEK, AVAL, AVALGRP,

TRTSEQAn, TRTSEQA, TRTSEQAl, statn

MPRINT (SUMMARY) : g

NOTE: The query requires remerging summary statistics back with the
original data.

NOTE: Table WORK.SUM2B created, with 4290 rows and 33 columns.

FSEP= W CSHT sBusiness &Decision

Sciences

quit;
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Example 1: Summary Table Program
Deriving page numbers with breaks every 3 by-groups

data sum2; » DATA step SET statement Dataset Option DROP=

set sum2b (drop= Refrieve variables page and vn if found in dataset sum2b
and drop them before creating RETAIN variables with same name

$varlist(data=sum2b, var=page vn) )

» DATA step BY statement

Generate list of unique names (first occurrence) from var= parameter,
pass to by statement - define first.<var> and last.<var>

Same call (except no sep=) as in previous SQL ORDER BY - easy maintenance

%Varlist(varﬂPARAMN PARAMCD PABAM]&b rpn_&bygr l|&xvarn &xvarl |
(sgrp.n &grp &grp.l)&subgrpn &subgrp &subgrpl | statn );

if first.%scan(

» DATA step IF statement + %scan()

%scan() extracts the last name of list generated
by %varlist() (from var= parameter) - refer to first.<var>

%Varlist(var4PARAMN PARAMCD Pégégl&bzgrgn &bygrgy)

1_1)
then do;
vn=0; *- reset counter of &xvarn by-groups -*;
end;

if first.&xvarn then do;
if mod(vn, 3)=0 then page+l; *- increment page every 3 by-groups -*;
vn+l; *- increment vn at start of each &xvarn by-group -*;

end; sBusiness & Decision

run;,
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Example 1: Summary Table Program
Deriving page breaks every 3 by-groups

$varlist(data=sum2b, var=page vn))
MPRINT (SUMMARY) Errp—— $varlist(var=PARAMN PARAMCD PARAM
MPRINT (SUMMARY) : set sum2b (drop
_ &subgrpn
MPRINT (SUMMARY) : = PAGE VN) ;
MPRINT (SUMMARY) by !///‘&subgrp &subgrpl statn )
MPRINT (VARLIST) : |PARAMN PARAMCD Pégéﬁ.AWEEKn Al R!§¥ép AVALGRE| TRTSEQAN |
TRTSEQA TRTSEQA1| statn ; é; “ .
MPRINT (SUMMARY) : ; ‘//////// ARAM
MPRINT (SUMMARY) : if first.AWEEK“then do; (PARAM||sbygrpn l
MPRINT (SUMMARY) :  vn=0; &bygrpl)
MPRINT (SUMMARY) *— reset counter of &xvarn by+<grdlps -*;
MPRINT (SUMMARY) end;
MPRINT (SUMMARY) : if first.AVAL then do;
MPRINT (SUMMARY) : if mod(vn, 3)=0 then page+l;
MPRINT (SUMMARY) *-— increment page every 3 by-groups -*;
MPRINT (SUMMARY) vn+1l;
MPRINT (SUMMARY) *— increment vn at start of each &xvarn by-group -*;
MPRINT (SUMMARY) end;
MPRINT (SUMMARY) run;

sBusiness & Decision

Sciences

Restricted © Business & Decision Life Sciences 2016 All rights reserved.



Example 2: Combine multiple datasets

and check for duplicates

proc sql noprint;
create table plasmalb as

select subject, a.usubjid, a.SITEID, AVISITN, AVISIT, VISITNUM, VISIT

4

, c.pATNF

SAMPLEID, PARAMCD, METHOD, PCNAM, AVALC, AVAL, PARAM, PCDTC

r d.RFsta | o | SQL SELECT clause

() Retrieve unique variable names from dataset adsl
(O Keep all except ‘usubijid’
(O Return list of variables separated by comma and space (#cs#),
(O preceded by ‘e.’ to specify source dataset is adsl,
which was assigned alias name ‘e’ () in SQL LEFT JOIN clause

, %$varlist(data=adsl()
,var=#all# #not# usubjid()

,sep=fcs#() , pattern=e.#var#()

from plasmal as a

left join

PATNF as c on c.usubjid=a.usubjid
left join

RFsta as d on d.usubjid=a.usubjid
left join

ADSL as e(:) on e.usubjid=a.usubjid

Restricted © Business & Decision Life Sciences 2016 All rights reserved.
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Example 2: Combine multiple datasets and

check for duplicates

[continued. .]
i+ In SQL ORDER BY clause

Return list of variables unchanged but separated by comma and
order by space (#cs#) (as required by SQL syntax)

This allows the (input) list of variables to be copied unchanged
(e.g.) into DATA STEP BY STATEMENT (easy code maintenance).

%varlist(var=[subject avisitn avisit visitnum visi#]
sampleid paramcd pcdtc method pcnam

,sep= #cs# );
quit;

data plasmalc
plasmalb dups;
set plasmalb;

by[subject avisitn avisit visitnum visit
sampleid paramcd pcdtc method pcnam

if (not last.pcnam) or (not first.pcnam)
then output plasmalb dups;
if first.pcnam then output plasmalc;
run;

Restricted © Business & Decision Life Sciences 2016 All rights reserved.

J .

Duplicates are identified

As multiple observations
in the same by-group
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Example 3: Graph Program

Bland-Altman Plots and Histograms
1 — Generate Dataset

data BlandAltman; i Pa
set measurements;

rameter P measured

(MeanaAR)= [(MethA|+ MethB) / 2;
DiffAB|= MethA -[MethB:

' [3 me’rhods:] A (=Reference), B, C

= (MethA +| MethC) / 2;

Difference of 2 methods

Vs their|Average

DiffAC = MethA - MethC; i Bland-Altman plots:
*- append [variable name] to label -*; -
label —
ID = "Subject ID [ID]"
X = "Age [X]"
SEX = "Gender [Sex]"

= "Parameter P (Method A) [MethA]"
MethB |= "Parameter P (Method B) [MethB]"
MethC /= "Parameter P (Method C) [MethC]"

= "Average (Method A & Method B) in
DiffAB "Difference (Method A - Method B)
MeanAC "Average (Method A & Method C) in
DiffAC = "Difference (Method A - Method C)

run;
proc print data=BlandAltman (obs=3) label noobs;

Restricted © Business & Decision Life Sciences 2016 All rights reserved.

Parameter P [MeanAB]"
in Parameter P [DiffAB]"
Parameter P [MeanAC]"
in Parameter P [DiffAC]";

run,
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Example 3: Graph Program
Bland-Altman Plots and Histograms
1 - Generate Dataset

‘
Subject ID | Gender | Age| Parameter| Parameter| Parameter| Average (Method i Average (Method Difference
[Sex] [X]| P (Method| P(Method| P (Method A & Method A & Method (Method A

A) [MethA] | B) [MethB]| C) [MethC] B) in Parameter C) in Parameter - Method C)
P [MeanAB] i P [MeanAC] in Parameter

P [DiffAC]

/|

m M 14 119.0 112.5 101.5 115.75 6.5 110.25 17.5
m F 13 106.5 84.0 129.0 95.25 22.5 117.75 -22.5
F 13 115.3 98.0 115.0 106.65 17.3 115.15 0.3
label
ID = "Subject ID [ID]"

) X = "Age [X]"

I=:> SEX = "Gender [Sex]"

"Parameter P (Method A) [MethA]"

= "Parameter P (Method B) [MethB]"

= "Parameter P (Method C) [MethC]"

= "Average (Method A & Method B) in Parameter P [MeanAB]"

DiffAB = "Difference (Method A - Method B) in Parameter P [DiffAB]"
MeanAC| = "Average (Method A & Method C) in Parameter P [MeanAC]"
DiffAC = "Difference (Method A - Method C) in Parameter P [DiffAC]";

run;

proc print data=BlandAltman (ocbs=3) label noobs; run;
—_ . . e
=sBusiness &Decision
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Example 3: Graph Program
Bland-Altman Plots and Histograms
2 - Macro to Generate B-A Plots

data renamedé&num. (drop= %varli/st(data=é&
rename=(&x=® &y=Y)) ;
set &data: 1
lap€l &y="Variable Y [&Y]J;
bel &xﬂ%sysfunc(tranwrd $varlist(data=m&data
| $str( in )|, |%str

r=gx, pattern=i§vliabelg#)
));

un,;

2833 3test (data=BlandAltman, x=MeanAB, y=DiffAB, group=Sex, num=1l);

MPRINT (TEST) : data renamedl (drop
MPRINT (TEST) : =-> rename= (MeanAB=X DiffAB=Y));
MPRINT (TEST set BlandAltman;

( )
( )
( ) :
MPRINT (TEST) : label DiffAB = "Variable Y [DiffAB]";
( )
( )
( )

MPRINT (TEST label MeanAB=
MPRINT (TEST "Average (Method A & Method B) @in Parameter P [MeanAB]";
MPRINT (TEST run;

%n@xui test; J
%test{data=BlandAltman][x=MeanABJ y=DiffAB, group=SexJ num=3); /* A vs B */
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Example 3: Graph Program

Bland-Altman Plots and Histograms
2 - Macro to Generate B-A Plots

MPRINT (TEST) data renamedl (drop

MPRINT (TEST) = X rename= (MeanAB=X DiffAB=Y));

MPRINT (TEST) : set BlandAltman;

MPRINT (TEST) : label DiffAB = "Variable Y [DiffAB]"

MPRINT (TEST) label MeanAB=

MPRINT (TEST) : "Average (Method A & Mcth in Parameter P [MeanAB]";
MPRINT (TEST) : run;

label Y='"%sysfunc(translate (% ist (data=&data, var=sy, pattern=j§vliabel#)
0)) "

4

proc print data=renamedé&num (obs= bel sle.t noobs;
ar
L1,

run;
MPRINT (TEST) : proc print datasirena (0ks=3) label splT noobs;
MPRINT (TEST) : label Y=
MPRINT (TEST) : "Difference |Method A -Method E| in Parameter P [DiffAB] @
MPRINT (TEST) : run; \
Subject ID [Gender | Parameter| Parameter| Parameter| Avera e (Method ifferenge | Average (Method Difference

P (Method| P (Method| P (Method +in Parameter P [MeanAB ' IMethod A - Method B || A & Method (Method A

A) [MethA]| B) [MethB]| C) [MethC] in Parameter P [DiffAB] ***| C) in Parameter - Method C)
P [MeanAC]| in Parameter

119.0 112.5 101.5 115.75 6.5 110.25 17.5
106.5 84.0 129.0 95.25 22.5 117.75 -22.5
115.3 98.0 115.0 106.65 17.3 115.15 0.3
' [ ] L ] [ ]
=sBusiness & Decision
Sciences

Restricted © Business & Decision Life Sciences 2016 All rights reserved.



Example 3: Graph Program
Bland-Altman Plots and Histograms
2 - Macro to Generate B-A Plots

& -t e

-20 —

$macro test(data=, x=, y=, group=, num=); |
; MPRINT (TEST) : proc sgplot data=renamed?2;
N MPRINT (TEST) : scatter x=X y=Y / group=Sex;
X MPRINT (TEST) : refline 0 / axis=Y;
J MPRINT (TEST) : xaxis label=
\ MPRINT (VARLIST): "“Average (Method ! o -
N MPRINT (TEST) : ; °
J MPRINT (TEST) :  yaxis label= o 7 °
y MPRINT (TEST) : "Method A - Method C"| E 20 o
MPRINT (TEST) : run; = ¢ P
n 5
3

run;

scatter xd@Dy=&’/ group=&group;
refline 0 / axis=Y;

xaxis label=%varlist(data=&dat
yaxis labels''%scan (%varlist (data=

.40 -

v -60

$mend test;

$test (data=BlandAltman, x=MeanAB, y=DiffAB,

T T T T
100 110 120 130

Average (Method A & Method C) in Parameter P [MeanAC]
Gender [Sex] oM ofF

group=Sex|, num=1) ;

/* A vs B */

| $test(data=renamedl,

x=MeanAC, §=DiffAC, groué=Sex, num=2); /* A vs C */

Restricted © Business & Decision Life Sciences 2016 All rights reserved.

sBusiness & Decision

Sciences




Example 3: Graph Program
Bland-Altman Plots and Histograms
2 - Macro to Generate B-A Plots

%test(dataizenamedil x=MeanAC, y= 60 -{_

MPRINT (TEST) d renamed? (drop 40 -
MPRINT (TEST) = rename= (MeanAC=X Dif g 3
MPRINT (TEST) set renamedl; 2 207 o
MPRINT (TEST) :  label DiffAC = "Variable |2 | ° o
MPRINT (TEST) label MeanAC= < ° ) .
MPRINT (TEST) "Average (Method A & MetH £ -20- °o0 °
MPRINT (TEST) run; = .
40
MPRINT (TEST) : proc print data=renamed? 60 - o
MPRINT (TEST) : label Y= A D o0 A
MPRINT (TEST) : "Difference |Method A - M Average (Method A & Method C) in Parameter P [MeanAC]
MPRINT (TEST) :  run; Gender [Sex] oM o F

Parameter| Parameter| Parameter( Average (Method A & Method C) +

A) [MethA]| B) [MethB] in Parameter P [DiffAC] ***

Alfred M 119.0 112.5 101.5 110.25 17.5

Alice [ 106.5 84.0 129.0 117.75 -22.5

Barbara |3 115.3 98.0 115.0 115.15 0.3
MPRINT (TEST) : 2

MPRINT (TEST) : yaxis label=

MPRINT (TEST) : "Method A - Method C";

MPRINT (TEST) : run;
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Example 3: Graph Program
Bland-Altman Plots and Histograms
3 - Macro to Generate Histograms

gmacro histogr (data=, var=, group=, binstart=, binwidth=, num=);

N Gender [Sex]=F ldhtpr .\ i gendg[geka : I] S:%then % ! 5
o] | Obs|sex | BIN X SCALE count BINSTART 80 X| BIN X SCALE count BINSTART 80 Y| X
83 L F 80 0 117.75
] 23 100 2 11515
T o o o 3 L § 6 11215
Average (Method A & Method C) +[+in Parameter P [MeanAC] Average (Method A & Method C) +[+in Parameier P [Mear“"‘
proc sgplot data=&data; mmm
by &group; 100 2
proc Bistegnam,&vas /pssaleTeountobipstart=sbinstart bi im F 120 6
ods output sgplot=&var. &mumre=(Count>0)); m F 140 1
CUlfun; gy 100 4
™ 120 6
data &var.Binsé&num;
set &var._ &num (rename=( $varlist(data=&var._&num, var=Bin &var. : Y) = Count
$varlist(data=&var._ &num, var=Bin &var. : X) = &var.Bin));
MPRINT (HISTOGR) : data XBins2;
MPRINT (HISTOGR) : set X 2 (rename
MPRINT (HISTOGR) : = (BIN_X SCALE_count BINSTART_80__Y-Count BIN_X SCALE_ count BINSTART 80__X-XBin));
)

MPRINT (HISTOGR) : run;

%$histogr (data=renamedl, var=X, group=Sex, binstart=80, binwidth=20, num=1) ;

|%histogr§data=renamed1‘ var=Y, group=Sex, binstart=-25, binwidth=10, num=1l) ;
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Agenda

N\

‘ Introduction: the macro-function %VARLIST()
\

Survey Results

|
‘ Usage examples

»

/
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Conclusion: %VARLIST()

» Widespread use
(much more than SQL: data step, macro code, proc steps, dataset options,

titles/footnotes)

s Rich features:

Generate lists from input list (var=), including literals, macro-variables

Retrieve lists from datasets (data=), including literals, macro-variables,
matching patters, #num#, #char#

Exclude (list, #Fnum#, #char#; variables found in other dataset(s))
Make unique
Add separators (sep=)

Retrieve variable attributes (often |abel; also: type, length, (in)format)

Combine together/ with litterals as speficied (pattern=)
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Conclusion: %VARLIST()

» Multiple purposes:
— check dataset variables
— insert commas for SQL
— retrieve (modify) label and assign in various ways
— rename variables matching pattern(s)
— create/modify new variables [with prefix, suffix, ...]

+ Top 10 uses ?

— Vary when we consider context, features and purpose, separately or in
combinations

»  Availability
— Code, examples on PhUSE Wiki for everyone to use
— Contributions welcome: new features, examples
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Thank you
Barcelona, Spain, 12 October 2016
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