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OverviewOverview

Basic overview of how SAS represents missing valuesBasic overview of how SAS represents missing values

Special missing charactersSpecial missing characters

How to reference missing valuesHow to reference missing values

NMISS and MISSING functionNMISS and MISSING function

How MERGE and UPDATE deal with missing values How MERGE and UPDATE deal with missing values 
differentlydifferently



How SAS represents missing How SAS represents missing 
valuesvalues

Character values are represented by a blank (‘ ’) or a null (‘’)
Numeric values are represented by a single period (.)

dat a mi ss1;
i nput  char mi ss $ 1 nummi ss 3;
car ds;
A 1
B

3
D 4
;

Obs char mi ss nummi ss
1 A 1
2 B .
3 3
4 D 4



Special missing charactersSpecial missing characters

As well as blanks and periods, there are As well as blanks and periods, there are 
special missing charactersspecial missing characters

e.g. .A e.g. .A –– .Z, ._ (underscore).Z, ._ (underscore)

Useful for questionnaire data: not done, Useful for questionnaire data: not done, 
refused or absent?refused or absent?



Special missing characters (e.g.)Special missing characters (e.g.)
dat a mi ss2;
i nput  char mi ss $ 1 nummi ss 3- 4;
mi ssi ng n a r  _;
car ds;
A - 1
A .
B r

3
D 0

a
E 6
F n
G _
;

Obs char mi ss nummi ss
1 A - 1
2 A .
3 B         R
4 3
5 D         0
6 A
7 E         6
8 F         N
9 G         _



Special missing characters (cont.)Special missing characters (cont.)

When referencing them, use a preceding When referencing them, use a preceding 
period (i.e. where period (i.e. where varnamevarname gtgt .z).z)

Can apply formats to special missing Can apply formats to special missing 
characters to show their true meaning in characters to show their true meaning in 
listings or reports but other procedures will listings or reports but other procedures will 
treat them all as missing. treat them all as missing. 



Formats and special charactersFormats and special characters
pr oc f or mat ;
val ue spec . =' Mi ssi ng'

. _=' I l l egi bl e'

. R=' Ref used'

. N=' Not  Done'

. A=' Absent ' ;
r un;

pr oc pr i nt  dat a=mi ss2;
var char mi ss nummi ss;
f or mat  nummi ss spec. ;
r un;

Obs char mi ss nummi ss
1      A       - 1
2      A     Mi ssi ng
3      B     Ref used
4               3
5      D        0
6            Absent
7      E        6
8      F    Not  Done
9      G   I l l egi bl e



How SAS orders missing dataHow SAS orders missing data

SAS orders numeric values (smallest to largest): 
._ (underscore), . (period), .A - .Z, negative numbers, 0, 
positive numbers.

e.g. sort by the variable NUMMISSsort by the variable NUMMISS

pr oc sor t  dat a=mi ss2 out =mi ss3;
by nummi ss;
r un;

Obs char mi ss nummi ss
1 G        _
2 A        .
3 A
4 F        N
5 B        R
6 A       - 1
7 D        0
8 3
9 E        6



How to reference missing valuesHow to reference missing values

where nummiss ne .;
where nummiss not in (. ._ .r .a .n);
where nummiss gt .z 
where nummiss le .z
where charmiss ne ‘’;

Important note: if any special characters are in your data, 
where varname = . will not remove them, where varname le .z 
should be used instead

where varname is not missing; (or not null) can be used for 
character or numeric variables 
(note: all missing values including special characters will be 
excluded for numeric variables)



MISSING / NMISS functionsMISSING / NMISS functions
The MISSING function enables you to check for either a characterThe MISSING function enables you to check for either a character or or 
numeric missing value, as in: numeric missing value, as in: 
if if missing(varnamemissing(varname)) then do;then do;

where where missing(varnamemissing(varname))
where where missing(varnamemissing(varname)=1)=1, both meet the condition where the , both meet the condition where the 
specified variable specified variable isis missingmissing

where where missing(varnamemissing(varname)=0 )=0 
where where not(missing(varnamenot(missing(varname)))), both meet the condition where the , both meet the condition where the 
specified variable specified variable is notis not missingmissing

NMISS function returns the number of missing values in the NMISS function returns the number of missing values in the 
variables defined. Variables must be variables defined. Variables must be numericnumeric..
Where Where nmiss(score1,score2,score3,score4)=0nmiss(score1,score2,score3,score4)=0
Where Where nmiss(ofnmiss(of score1score1--score4)=0score4)=0



MISSING / NMISS functions cont.MISSING / NMISS functions cont.
dat adat a t est ;t est ;

n=_n_;n=_n_;
i nput  scor e1 i nput  scor e1 -- scor e4;scor e4;

car ds;car ds;
1   .     .    31   .     .    3
.    3    2   2.    3    2   2
2   2    2   22   2    2   2
1   .     .    .1   .     .    .
.    .     .    ..    .     .    .
3   3    2   13   3    2   1
4   .     1   14   .     1   1

;;

data countmiss;
set test;

miss_eg=missing(score1);
miss_c=nmiss(of score1-score4);
run;

n    scor e1    scor e2    scor e3    scor e4

1       1         .          .          3                         
2       .          3         2         2                         
3       2         2         2         2                         
4       1         .          .          .                          
5       .          .          .          .                          
6       3         3         2         1                         
7       4         .          1         1 

scor e1    scor e2    scor e3    scor e4    mi ss_eg mi ss_c

1         .          .          3         0           2        
.          3         2         2         1           1        
2         2         2         2         0           0        
1         .          .          .          0           3        
.          .          .          .          1           4        
3         3         2         1         0           0        
4         .          1         1         0           1 



MISSING / NMISS functions cont.MISSING / NMISS functions cont.

n    scor e1    scor e2    scor e3    scor e4    mi ss_c t ot al     f l ag

1       1         .          .          3          2         .     1                                                           
2       .          3         2         2          1         .     1                                                           
3       2         2         2         2          0         8    .                                                            
4       1         .          .          .           3         .     1                                                           
5       .          .          .          .           4         .     2                                                           
6       3         3         2         1          0         9    .                                                            
7       4         .          1         1          1         .     1 

data test2;
set countmiss(drop=miss_eg);

by n;
if miss_c=0 then total=sum(of score1-score4);
else if miss_c lt 4 then flag=1;
else if miss_c=4 then flag=2;

run;

Can then use the new variable created to perform different 
actions on the data depending on its value (i.e. how many scores
were missing)



MISSING / NMISS functions cont.MISSING / NMISS functions cont.
What if you want to see how many are missing in a string of What if you want to see how many are missing in a string of charactercharacter
variables?variables?

n      scor e1         scor e2        scor e3        scor e4

1    i mpr ovement                                 no change       
2                   wor seni ng      wor seni ng no change                                                   
3    no change      i mpr ovement     no change    i mpr ovement      
4    wor seni ng                                                  

data countmiss;
set test;

by n;
miss_c=sum(missing(score1),missing(score2),missing(score3),missing(score4));
run;

n      scor e1         scor e2        scor e3        scor e4       mi ss_c

1    i mpr ovement                                 no change       2                                                            
2                   wor seni ng      wor seni ng no change          1                                        
3    no change      i mpr ovement     no change    i mpr ovement      0                                                            
4    wor seni ng                                                  3



MISSING / NMISS functions cont.MISSING / NMISS functions cont.

dat a t est b;  
set  t est ;  

ar r ay one[ 4]  $ scor e1- scor e4;  
ar r ay t wo[ 4]  _scor e1- _scor e4;  

do i =1 t o 4;  
t wo[ i ] =mi ssi ng( one[ i ] ) ;  

end;  
mi ss_c=sum( of _scor e1- _scor e4) ;  

r un ;  

%macr o dummy;  
dat a t est c;  

set  t est ;  
mi ss_c=sum( mi ssi ng( scor e1) , %do i =2 %t o 3;  

mi ssi ng( scor e&i ) ,  
%end;  

mi ssi ng( scor e4) ) ;  
r un;  
%mend dummy;  
%dummy;  



UPDATE function and missing UPDATE function and missing 
valuesvalues

Another way to MERGE two data sets togetherAnother way to MERGE two data sets together

UPDATE UPDATE -- Any missing values in the overwriting data set Any missing values in the overwriting data set 
will be ignoredwill be ignored

MERGE MERGE –– Any missing values in the overwriting data set Any missing values in the overwriting data set 
will replace values from the base data setwill replace values from the base data set

UPDATE UPDATE -- each observation in the master data set each observation in the master data set 
should have a unique value of the BY variable or BY should have a unique value of the BY variable or BY 
variables, the variables, the ‘‘transactiontransaction’’ data set can have repeats of data set can have repeats of 
BY variablesBY variables



UPDATE function cont.UPDATE function cont.
Data set Data set DUM1DUM1

ObsObs var1    var2var1    var2

1        1        01        1        0

2        2        02        2        0

3        3        03        3        0

4        4        04        4        0

5        5        05        5        0

Data set DUM2

Obs var1    var2

1        1
2        2
3        3
4        4
5        5         A

data merged;
merge dum1 

dum2;
by var1;
run;

Obs var1    var2

1        1
2        2
3        3
4        4
5        5         A

Obs var1    var2

1        1         0
2        2         0
3        3         0
4        4         0
5        5         A

data updated;
update dum1 

dum2;
by var1;

run;

• VAR2 in the merged data set 
has been overwritten by the 
missing values from the dum2 
data set

• In the updated data set the 
missing values have had no 
influence but in obs 5 ‘A’ from 
dum2 has replaced the ‘0’ from 
dum1

• May be useful for merging on   
dummy data sets



UPDATE and special missing UPDATE and special missing 
characterscharacters

Special missing characters are the exception and will replace vaSpecial missing characters are the exception and will replace values in the lues in the 
master data set even when MISSINGCHECK (the default) is in effecmaster data set even when MISSINGCHECK (the default) is in effect.t.

To have some missing values replaced and not others, set some toTo have some missing values replaced and not others, set some to special special 
characters before performing the UPDATE step.characters before performing the UPDATE step.

Data set DUM1
Obs var1    var2

1        1        0
2        2        0
3        3        0
4        4        0
5        5        0

Data set DUM2
Obs var1    var2

1        1     .
2        2     Z
3        3     .
4        4     .
5        5     1

data updated;
update dum1 

dum2;
by var1;

run;

Obs var1     var2
1        1         0
2        2         Z
3        3         0
4        4         0
5        5         1

Z has not been 
replaced by the 
overwriting data 
set



UPDATE and special missing UPDATE and special missing 
characters (cont.)characters (cont.)

What about if you donWhat about if you don’’t want one / some missing values t want one / some missing values 
to be replaced but you donto be replaced but you don’’t want it / them to be t want it / them to be 
represented by a special character, you want a standard represented by a special character, you want a standard 
period?period?

Set the missing value to ._, this will then be represented Set the missing value to ._, this will then be represented 
as a period in the output data set and not an as a period in the output data set and not an 
underscore.underscore.

Also works with character values, an underscore will be Also works with character values, an underscore will be 
represented as a blank in the output data set.represented as a blank in the output data set.



UPDATE and special missing UPDATE and special missing 
characters (e.g.)characters (e.g.)

Data set DUM1
Obs var1  var2
1       1       0
2       2       0
3       3       0
4       4       0

Data set DUM2
Obs var1  var2

1       1       0
2       2       .
3       3       3
4       4       _

data updated;
update dum1

dum2;
by var1;
run;

Obs var1  var2
1       1       0
2       2       0
3       3       3
4       4       .

Numeric variables – underscore
represented in output data set as a
period.  Period overwritten with a zero.

Data set DUM1
Obs var1  var2

1       1      0
2       2      0
3       3      0
4       4      0

Data set DUM2
Obs var1  var2
1       1       0
2       2
3       3       3
4       4       _

data updated;
update dum1

dum2;
by var1;
run;

Obs var1 var2
1       1      0
2       2      0
3       3      3
4       4

Character variables – underscore 
represented in output data set as a blank. 
Blank overwritten with a zero.
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