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What are some technigues for subsetting and splitting datasets in SAS tutorials?

Subsetting and splitting datasets in SAS tutorials can be achieved through various techniques such
as using the WHERE statement, using the SELECT statement, using the DATA step, and using the
PROC SORT procedure. The WHERE statement allows for the selection of specific observations
based on certain criteria, while the SELECT statement allows for the selection of specific variables
from the dataset. The DATA step allows for the creation of new datasets by filtering out specific
observations or variables, while the PROC SORT procedure allows for the sorting of observations
in a dataset. These techniques provide users with the ability to manipulate datasets in a precise
and efficient manner, allowing for more focused analysis and exploration of data.

Subsetting vs. Splitting

When preparing data for analysis, you may need to "filter out" cases (rows) from your dataset, or
you may need to divide a dataset into separate pieces. In this tutorial, we use the following terms
to refer to these two tasks:

A subset is selection of cases taken from a dataset that match certain criteria. You can also think
of this as "filtering" a dataset so that only some cases are included. When subsetting a dataset,
you will only have a single new dataset as a result.

A split acts as a partition of a dataset: it separates the cases in a dataset into two or more new
datasets. When splitting a dataset, you will have two or more datasets as a result.

Both subsetting and splitting are performed within a data step, and both make use of conditional
logic. Both processes create new datasets by pulling information out of an existing dataset based
on certain criteria. The difference between the two processes is in how the cases are selected.

Note: A related task is to select a subset of variables (columns) from a dataset. For instructions on
how to drop or keep variables from a dataset, see our Data Step tutorial.

Subsetting Datasets by Conditions

Subsets can be created using either inclusion or exclusion criteria. Inclusion and exclusion criteria
are both statements of conditional logic that are based on one or more variables, and one or more
values of those variables.

Creating a subset that contains only records with a certain value: In this case, your subset will
keep the records that meet the criteria you specify. The criteria for keeping an observation is called
the inclusion criteria.

DATA New Dat aset - Nane ( OPTI ONS) ;
SET 4 d- Dat aset - Nanme ( OPTI ONS) ;
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IF (insert conditions) THEN OUTPUT;
RUN,

Creating a subset that contains only records without a certain value: In this case, your subset
will be all of the cases that remain after dropping observations with "disqualifying” values. The
"disqualifying" values you specify are called the exclusion criteria.

DATA New- Dat aset - Nanme (OPTI ONS) ;
SET 4 d- Dat aset - Nane (OPTI ONS) ;

IF (insert conditions) THEN DELETE;
RUN,

The inclusion or exclusion criteria appear after the | F statement.

Example - Delete cases with a specific value

Let's create a subset of the sample data that doesn't contain any freshmen students. To do this, we
can use the DELETE keyword to remove observations where Rank = 1, which is the indicator value
for freshman.

DATA sanpl e_snal [ ;

SET sanpl €;

| F (Rank = 1) THEN DELETE;
RUN;

85 DATA =zample_=mall;

86 SET =ample;
87 IF (Rank = 1) THEW DELETE;
g8 RUN ;

HOTE: There were 435 obszervations read from the data zet WOBK.SAMPLE.
HOTE: The data set WOBK.SAMPLE_SHALL has 288 obserwvations and 23 wvariables.
HOTE: DATA =statement used (Total process time):

real time 0.09 seconds

cpu time 0.01 seconds

The resulting subset has 288 observations. (Can you name what groups of students are included
in this subset? Hint: there are four different groups.)

Example - Extract cases matching a logical condition
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Conditional logic can get very complex, particularly when the criteria are based on multiple
variables and/or multiple values. For example, how would we write the conditional logic for a
subset containing only male students, and that live in-state or are at least juniors? In this case,
there are three criteria variables: gender, state residency, and class rank. Every subject included in
the subset must be male, and in addition to being male, the subject must either a) be an in-state
student, or b) be "at least a junior" -- i.e., a junior or a senior.

The code required to make this subset is given below. Notice that you can use multiple sets of
parentheses to group conditional statements. The parentheses identify the "order of operations” in
terms of how the conditional logic statement is read. In this case, it's mandatory that everyone in
the subset be male; after that, they can either be in-state students or at least juniors.

DATA sanpl e_subset ;

SET sanpl e;

IF (Gender = 1 AND (State = "In state" OR Rank GE 3)) THEN OUTPUT;
RUN;

Notice how state residency and class rank are placed in their own set of parentheses.

After running the block of code, you should see that the new subset has "sample_subset" has 181
observations, corresponding to the number of students that met the inclusion criteria.

89 DAaTaA =sample_subset ;

90 SET =zample;
91 IF (Gender = 1 AND (State = "In state”™ OB Bank GE 3)) THEN OUTPUT;
92  RUN;

HOTE: There were 435 observations read from the data =et WORK.SAMPLE.
HOTE: The data =set HWORK.SAMPLE_SUBSET ha= 181 observations and 23 variables.
HOTE: DATA statement used (Total process time):

real time 0.03 seconds

cpu time 0.03 =zeconds

Example - Delete cases with specific conditions (numeric and character
variables)

Now let's say we want to exclude freshmen students that are also in-state students. (That means
that our subset will contain all sophomores, all juniors, all seniors, all students with missing class
rank values, and out-of-state freshmen.)

DATA sanpl e_snal | ;
SET sanpl e;
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IF (Rank = 1 AND State = "In state") THEN DELETE;
RUN;

93 DAaTa =ample_small;
94 SET =zample;
95 IF (Rank = 1 AND State = "In state"™) THEN DELETE;

96  RUN;

HOTE: There were 435 observations read from the data =et WORK.SAMPLE.

HOTE: The data =set WORK.SAMPLE_SHALL haz 324 observations and 23 variables.
HOTE: DATA statement used (Total process time):

real time 0.04 seconds

cpu time 0.04 zeconds

Example - Keep cases having values within a specific range

Now let's say we want to include only the observations whose Math scores fall between 55 and 75.
On paper, we can write this condition using the notation $$55 leq x leq 75.$$ However, SAS does
not recognize this notation. Instead, we must rewrite this as two conditions $$ x geq 55%$$ and $$x
leq 75%$ joined with an AND statement.

DATA sanpl e_mat h;
SET sanpl e;
IF (Math GE 55 AND Math LE 75) THEN OUTPUT;

RUN;

After running the block of code, you should see that the new subset "sample_math" has 330
observations, corresponding to the number of students who met the inclusion criteria.

107

108 data sample_math;

109 set exercise.sanple_dataset_2014;

110 IF (Math GE 55 and Math LE 75) THEN OUTPUT ;

111 RUN;

MOTE: There were 435 obserwvations read from the data set EXERCISE.SAMPLE_DATASET_2014.
MOTE: The data set WORK.SAMPLE_MATH ha=s 330 obserwvationzs and 24 variables.

MOTE: DaTA statement vsed (Total process time):

real time 0.01 zeconds

cpu time 0.00 zeconds

If you want to make sure that the procedure works, you can compute the mean of the variable from
the new dataset and see if the data falls between the specified range.
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PROC MEANS dat a=sanpl e_mat h;

VAR Mat h;
RUN;
The SAS System
The MEANS Procedure
Analysis Variable : Math
N Mean Std Dev | Minimum | Maximum

330 B5.3162424 | 49920699 551900000  74.9200000

As you can see, the observations for the Math variable are within the 55 to 75 range that we
specified.

Subsetting Datasets by Rows

It's also possible to subset your data based on row position. For example, you may want to extract
all cases in a dataset beginning at the 5th row, or extract the first 30 cases in a dataset, or extract
rows 20 through 30 of a dataset.

The general syntax for the three types of "row extraction" is as follows:

Extract cases beginning at row i:

DATA New- Dat aset - Name ( OPTI ONS) ;
SET A d-Dat aset-Nane (firstobs=i);
RUN;

Extract the first j rows:

DATA New- Dat aset - Nanme (OPTI ONS) ;
SET A d- Dat aset - Nane (obs=j);
RUN;

Extract rows i through j:

DATA New- Dat aset - Name ( OPTI ONS) ;
SET A d- Dat aset-Nane (firstobs=i obs=j);
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RUN;

For these examples, let's work with the following tiny set of data, so that it's easier to see which
rows are extracted in each case:

DATA ti ny;
I NPUT Subj ect | D age;
DATALI NES;
21

39

19

26

48

51

87

26

35

10 50

© 00 N O U A W NP

RUN;

Example - Extract cases from row 6 through the last row of the dataset

In this situation, we want to skip over the first rows of the dataset, and keep only the cases from
row 6 onward.

DATA tiny_fromrow 6;
SET tiny(firstobs=6);
RUN,

Log window

200 DaATA tiny_from_row_6;
201 SET tiny(firstobs=6);
202 RUN;

MOTE: There were 5 observationz read from the data zet HOBK.TINY.
MOTE: The data =set WORK.TINY_FROM_ROW_& has 5 obzervations and 2 variables.
HOTE: DATA statement used [Total process time):

real time 0.00 seconds

cpu time 0.00 zeconds
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Resulting dataset (printed using PROC PRINT)

Subject_
1D age
6 51
7 a7
8 26
s 35
10 5o

Example - Extract the first 6 rows

This situation is the opposite of the previous example: here, we want to keep the first rows of the
dataset, up through and including row 6. (This implicitly means that we are extracting rows 1
through 6.)

DATA tiny_first_6;
SET tiny(obs=6);
RUN;

Log window

204 DaATA tiny_Ffirst_G6;
205 SET tiny(obs=6);
206 RUN;

HOTE: There were b obzervations read from the data set WOBK.TINY.
MOTE: The data =et WOBK.TINY_FIRST_& ha=s b obserwvationz and 2 variables.
NOTE: DATA statement used [Total process time):

real time 0.00 zeconds

cpu time 0.00 seconds

Resulting dataset (printed using PROC PRINT)

Subject_
1D age

21
39

26
48
51

UM e GO PO —
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Example - Extract rows 3 through 7

This type of logic is used if you want to extract a specific sequence of rows.

DATA tiny_3_through_7;
SET tiny(firstobs=3 obs=7);
RUN;

Log window

208 DaATA tiny_3_through_7;
209 SET tiny(firstobs=3 ob=s=7);
210 RUN;

MOTE: There were 5 observations read from the data set UHOBK.TINY.
HOTE: The data =set WORK.TIMY_3_THROUGH_Y ha=s 5 observations and 2 variables.
NOTE: DATA statement used (Total process time):

real time 0.00 zeconds

cpu time 0.00 zeconds

Resulting dataset (printed using PROC PRINT)

Subject_
1D age
3 19
4 26
5 48
6 51
7 a7

In general, if you are able to express the cases you want to extract in terms of one of your
variables, it's preferable to use the above IF-THEN approach, rather than telling SAS to extract by

rows.

Splitting a Dataset

Sometimes you may want to split a dataset into two or more datasets based on the value(s) of a
variable(s).

In this kind of data step, you create two or more datasets at one time based on one whole dataset.
This method uses conditional logic with the THEN OUTPUT keywords. It is an extension of the
method described above for subsetting data. The basic code to create two datasets is as follows:

DATA New- Dat aset - Nane- 1 ( OPTI ONS) New Dat aset - Name- 2 ( OPTI ONS) ;
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SET 4 d- Dat aset - Name ( OPTI ONS) ;

IF (insert conditions for Datasetl) THEN OUTPUT New- Dat aset - Nane- 1;
IF (insert conditions for Dataset2) THEN OUTPUT New- Dat aset - Nane- 2;
RUN;

Alternatively, you may wish to partition a dataset by separating all cases with a certain criteria into
one dataset, and all cases not meeting that criteria into a second dataset. This means that the
cases in the two datasets will be mutually exclusive and exhaustive. The basic code to partition a
dataset in this manner is:

DATA New Dat aset - Nane-1 (OPTI ONS) New- Dat aset - Nanme-2 ( OPTI ONS) ;

SET 4 d- Dat aset - Nane ( OPTI ONS) ;

IF (insert conditions for Datasetl) THEN OUTPUT New- Dat aset - Nane- 1;
ELSE OUTPUT New- Dat aset - Nane- 2;

RUN;

Or, if using more than two criteria:

DATA New- Dat aset-Nanme-1 (OPTIONS) New- Dat aset-Name-2 (OPTIONS) New Dat aset -
Nane-3 (OPTI ONS);

SET A d- Dat aset - Name ( OPTI ONS) ;

IF (insert conditions for Datasetl1) THEN OUTPUT New- Dat aset - Nane- 1;

ELSE IF (insert conditions for Dataset2) THEN OUTPUT New- Dat aset - Nane- 2;

ELSE OQUTPUT New- Dat aset - Nane- 3;

RUN;

You can partition a dataset in this manner into as many subsets as you want: just make sure you
correctly count how many subsets will be created by your sequence of IF-ELSE statements, and
be sure to specify names for each of those subsets in the DATA statement.

Example - Splitting into multiple datasets using more than one IF statement

The general code above only shows the case where a dataset is partitioned into two datasets, but
it's possible to partition a dataset into as many pieces as you wish. In the DATA statement, list the
names for each of the new data sets you want to create, separated by spaces. Then in the body of
the data step, you'll write an OUTPUT statement for each dataset hame you've specified. Let's
illustrate this by splitting the sample dataset into four parts based on class rank, creating one
dataset for each class.

DATA freshmen sophonores juniors seniors;
SET sanpl e;

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=150294
https://scales.arabpsychology.com
https://scales.arabpsychology.com

What are some technigues for subsetting and splitting datasets in SAS tutorials?

| F (Rank = 1) THEN OUTPUT freshnen;
| F (Rank = 2) THEN OUTPUT sophonores;
| F (Rank = 3) THEN QUTPUT j uni ors;

| F (Rank = 4) THEN OQUTPUT seni ors;
RUN,

Note that this block of code does not take into account the cases where variable Rank is missing.
That means that the splits in this example were mutually exclusive, but not exhaustive:
some of the cases were lost in the split.

Example - Splitting into two datasets using IF and ELSE statements

Now let's try to partition the dataset so that all freshmen are in one dataset, and all other cases are
put in a second dataset. That means that the second dataset will contain the "not-freshmen”; i.e.,
sophomores, juniors, seniors, and any cases with a missing value for variable Rank. Unlike
Example 1, this split will create mutually exclusive and exhaustive datasets; that is, none of the
original cases will be lost in the split.

DATA freshnen not freshnen;

SET sanpl e;

I F (Rank = 1) THEN QUTPUT freshnen;
ELSE OQUTPUT not _freshnen;

RUN,;

Let's compare the first few cases of the new datasets. The new dataset called f r eshnen should
look pretty homogenous with respect to variable Rank:

ids | bday |Gender|Hank| State |
1 30953 Z3AUG1935 1 1 In state
2 20531 25DECT19594 0 1 In state
3 22416 . 0 1 In state
4 43142 30MAR1593 0 1 In state
5 35715 1TMAY1555 0 1 In state
6 24556 10NOV1594 1 1 In state
7 47887 28JAN1395 1 1 In state
8 43342 11JAN1593 1 1 In state
3 41254 20APR1935 1 1 Out of state
10 [24267 13INOV1593 1 1 Out of state

By comparison, the new dataset called not _freshnmen should look more diverse. Notice that
observation 9 (student ID 15) has a missing value for Rank.
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ids | bday |Gender| Hank| State
1 23643 ZZNOV1950 0 .
2 41227 19APR15954 1 2 In state
3 37301 0&JUN1533 1 2 Out of state
4 39181 17MAY1332 0 3 In state
] 22652 04DECT1383 1 3 In state
6 35684 23JUN1IN 0 4 In state
7 43344 Z6MAR1333 0 . In state
8 36697 17JUNT52S 0 3 In state
9 33358 26JUL1938 1 3 In state
10 | 45256 03MAR1539 1 4 In state

Example - Splitting using IF and ELSE statements and logic based on missing
values

The ELSE OUTPUT statement can also be used to partition a dataset based on missing and
nonmissing values. Recall that missing values are denoted by a period (.) for numeric variables,
and by a blank for character variables. Let's try to partition a dataset into missing and non-missing
cases with respect to the variable State, which is a character variable.

DATA i s_mi ssing not_mi ssing;

SET sanpl €;

IF (State = "") THEN OUTPUT is_m ssing;
ELSE OQUTPUT not _ni ssi ng;

RUN,

To indicate a missing character value, we use an empty set of quotation marks (™). (Recall that
guotation marks are used in SAS to indicate strings, so having two quotation marks next to each
other indicates a blank string.) The syntax | F (State="") literally says "if State is blank".

Try viewing the new dataset called i s_ni ssi ng. The first few rows of output should look like this:

ids | bday |Gender|Hank| State |
23643 2ZNOV1950 0

39290 14MAY1992
40303 02ZMAY1930
32437 DBAUGTSS4
38020 29MAY1992
47506 03IFEB1554
23340 ZENOV1985
30418 31AUGTS93 .
22434 05DEC1935 0
30989 23AUG1994 1

2

—_
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You should see that the column containing the cases for State appears completely empty,
indicating that all the cases in this dataset have missing observations for State.
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