












































































































































































































































































































































































































































































































































































































































































































































































































































































































































Reading and Writing Raw Data 441 

Writing to the Print File 

FILE PRINT sends the generated report to the listing file. 

Issue a TYPE (VMS, AOS/VS) or SLIST (PRIMOS) command to print 
the listing file on the screen. 

TYPE C13EX6.LIS 
SLIST C13EX6.LIST 

RALEIGH 
RALEIGH 
LOS ANGELES 
RALEIGH 
RALEIGH 
LOS ANGELES 
LOS ANGELES 
RALEIGH 
RALEIGH 
RALEIGH 
RALEIGH 
LOS ANGELES 
LOS ANGELES 
LOS ANGELES 
RALEIGH 
LOS ANGELES 
LOS ANGELES 
LOS ANGELES 
LOS ANGELES 
RALEIGH 
RALEIGH 

(VMS and AOS/VS) 
(PRIMOS) 

SAS 

901 F $121.95 
901 M $313.60 
901 F $242.40 
901 M $292.00 
901 M $243.95 
901 M $344.78 
901 M $279.36 
901 F $405.37 
911 M $399.20 
911 M $180.72 
911 M $297.56 
911 M $385.47 
911 M $402.12 
911 F $728.12 
911 F $272.29 
911 M $789.00 
921 F $842.03 
921 M $279.22 
921 M $352.84 
921 M $1,235.46 
921 F $1,158.22 
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13.5 Exercises 

13.1 The National Safety Council annually compiles information on acci­
dental deaths in the home. Each record of information represents one 
year of data. The record layout is given in the table below. 

Field Description Field Location Variable Type 

Year 1-4 numeric 

Falls 5-9 numeric 

Fires, burns 10-14 numeric 

Suffocation, ingested 15-19 numeric 

Suffocation, mechanical 20-24 numeric 

Poison, solid or liquid 25-29 numeric 

Poison by gas 30-34 numeric 

Firearms 35-39 numeric 

Other 40-44 numeric 

Assume that the data file has been assigned fileref=ACCIDENT. 

a. Create a SAS data set from the raw data file with the variables 
on the next page. 
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Reading and Writing Raw Data 443 

Exercises 

Variable Name Description (cause of death) 

YEAR year 

FALLS falls 

BURNS fires or burns 

INGEST suffocation, ingested 

MECH suffocation, mechanical 

SOLID poison, solid or liquid 

GAS poison by gas 

GUNS firearms 

OTHER other 

TOTAL total deaths by all causes 

b. Print the data set. 

c. Compute the average number of deaths over the years for each 
cause and for all causes. 
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Exercises 

13.2 The National Center for Health Statistics keeps records on the num­
bers of marriages and divorces for each state for each year. The data 
are stored on a disk file with the following record layout. Assume the 
disk file has been assigned fileref=STATS. 

Field Description Field Position Variable Type 

Year 1-4 numeric 

State 5-19 character 

Number of marriages 20-25 numeric 

Number of divorces 26-31 numeric 

a. Create a SAS data set that contains the data stored in the file. 
Choose appropriate variable names. 

b. Compute the total number of marriages and total number of 
divorces in the U.S. for each year. 

c. Compute the average number of marriages and average number 
of divorces over the years for each state. 
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Exercises 

13.3 Use the SAS data set created in Exercise 13.1 to create a raw data file 
with the following record format. Assume that the space needed to 
store the file has already been set up and assigned 
fileref= NEWDAT A. 

Variable Name Field Location Variable Type 

YEAR 1-4 numeric 

TOTAL 5-9 numeric 

FALLS 10-14 numeric 

BURNS 15-19 numeric 

INGEST 20-24 numeric 

MECH 25-29 numeric 

SOLID 30-34 numeric 

GAS 35-39 numeric 

GUNS 40-44 numeric 

OTHER 45-49 numeric 
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13.4 

Exercises 

A survey of attitudes toward nuclear power plants produced data with 
a record format described in the table below. 

Variable Name Record Number Field Location Variable Type 

REGION 1 1-20 character 

PLANTS 1 21-25 numeric 

PRO XI MIT 1 26-30 numeric 

LOCATION 1 31-40 character 

ACCIDENT 2 26-30 numeric 

ENERGY 2 31-35 numeric 

FAVOR 2 36 character 

QUEST1 3 1 character 

QUEST2 3 2 character 

QUEST3 3 3 character 

QUEST4 3 4 character 

The data are stored on cards. 

Prepare SAS statements that will read the data and store the data on 
disk with the record format shown on the next page. 
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Exercises 

Variable Name Field Location Variable Type 

REGION 1-20 character 

PLANTS 21-25 numeric 

PROXIMIT 26-30 numeric 

LOCATION 31-40 character 

ACCIDENT 41-45 numeric 

ENERGY 46-50 numeric 

FAVOR 51 character 

QUEST1 52 character 

QUEST2 53 character 

QUEST3 54 character 

QUEST4 55 character 

Assume that the space needed to store the data has already been pro­
vided and assigned file ref= DISKDAT A. 

Note that the data on three consecutive cards are stored on one 
record in the disk file. 
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14.1 Introduction: Mainframe 
Environments 

SAS Data Libraries 

• In OS and VSE environments, a SAS data library is a collection 
of SAS data sets stored in a single system file. 

• In the CMS environment, a SAS data library is a collection of 
SAS data sets (individual CMS files with identical filetypes) 
located on the same minidisk. 

• In OS and VSE environments, one of the SAS data sets in the 
library is a directory. 

• The directory is automatically updated whenever a SAS data 
set is added to or deleted from the library. 

VSE or OS 
file 

Disk 

CMS 
(individual files) 
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Two-Level SAS Data Set Names 

Every SAS data set has a two-level name: 

libref.SASdataset 

libref (short for SAS data library reference) is a 
name that is associated with a storage 
location. 

The libr-ef is equivalent to a DDname for 
mainframe users. 

The libref is associated with the appropriate 
file through a system command. 

SASdataset refers to the SAS data set that is being 
created (or read) (for example, CLASS or 
PAYROLL). 

If a libref is not specified, the default libref WORK is used. 

WORK data sets are stored in temporary work space and exist only 
for the duration of the job or session. 



Permanent SAS Data Sets 453 

Temporary SAS Data Sets 

r default libref = WORK 

DATA PAYROLL; 
INPUT NAME $ 1-8 DEPT 10-12 SEX $ 14 

NETPAY 16-21 GROSSPAY 23-29; 
CARDS; 

disk WORK WOOD 915 F 238.17 372.24 
TAYLOR 915 F 287.22 401.72 space 
MOORE 915 M 557.18 7 28. 12 
HELMS 915 M 479.26 701.26 
HERZOG 917 M 692.57 1045.26 
HIGGINS 917 M 777.50 1235.46 
DOOB 917 F 169.06 272.29 
EPERT 918 M 224.36 310.40 
CLANCY 918 M 245.37 34 7. 12 PAYROLL 
POWELL 918 F 189.39 271.54 

The note in the SAS log for this DATA step would read: 

NOTE: DATA SET WORK.PAYROLL HAS 10 OBSERVATIONS AND 5 VARIABLES. 
515 OBS/TRK. 

The data set WORK.PAYROLL has been stored in WORK space and 
will be deleted at the end of the job or session. 

The data set may be referred to as PAYROLL or WORK.PAYROLL. 

PROC PRINT DATA=WORK.PAYROLL; 

is equivalent to 

PROC PRINT DATA=PAYROLL; 
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System Commands 

•When storing a SAS data set, a system command is used to 
point to the storage location for the SAS data set. 

• The appropriate command depends upon the operating 
system. 

General form of the system commands: 

OS batch 

lllibref DD DSN=OSdatasetname,DISP=xxx,UNIT=xxx, 
II LABEL=xxx,VOL=xxx,SPACE=xxx 

TSO 

ALLOCATE FILE(libref) DATASET('OSdatasetname') 
disp uniLof_space SPACE(xxx) 

ALLOC F(libref) DA( '0Sdatasetname') 
disp uniLof_space SPACE(xxx) 

CMS 

FILEDEF libref DISK filename f iletype f ilemode 

Under CMS, the FILEDEF command is optional since the following 
FILEDEF command is automatically generated for your A disk when­
ever you use a two-level SAS data set name. 

FILEDEF libref DISK SASdataset libref A 
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System Commands 

VSE batch 

II DLBL libref,'file-ID' ,date 
II EXTENT SYSnnn,volser,type,seq,begin,trackslblocks 
II ASSGN logicalunit,device,VOL=volser,SHR 

ICCF 

/FILE NAME=libref,ID='file-ID' ,UNITS=logicalunit, 
I SERIAL=volser,DATE=date,LOC=begin,trackslblocks 
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Why Store SAS Data Sets? 

There are several advantages to storing data in SAS data sets: 

• SAS data sets are self-documenting. 

•The data can be directly accessed by SAS procedures. 

•The data can be directly accessed by SET, MERGE, and 
UPDATE statements (in other words, an INPUT statement is 
not needed). 

• Data conversion is not necessary (computer time is saved since 
the data are stored in the form that the SAS System requires). 
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14.2 OS Batch, TSO, and CMS 
Environments 

Data Libraries: OS Batch and TSO 

Under OS batch and TSO, SAS data libraries on disk 

• have a directory that records what data sets are in the library 
and where they are located 

• are data files that may exist in multiple extents on the disk 

•contain SAS data sets that may occupy several noncontiguous 
extents 

•are not "compressed" when a SAS data set is deleted 

• are able to reuse the space left by a deleted SAS data set 
when a SAS data set is added. 
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Permanently Storing SAS Data Sets 

•A SAS data set can be permanently stored by specifying a 
libref other than WORK when the data set is created. 

points to the storage 
location for the SAS 
data set that is created 
by matching the libref 
in the system 
command. 

names the SAS data set 
that will be stored in 
the storage location. 

•A system command with the same libref must also be specified 
to point to the appropriate storage location. 
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Creating a Library: OS Batch and TSO 

To create a SAS data library in the OS batch and TSO environments, 

• specify (as required by your installation): 

data set name 

disposition 

unit 

volume serial number 

• specify the amount of disk space (request a primary and, 
optionally, a secondary space allocation) 

• do not specify directory blocks 

• do not specify DCB information. 
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Creating a Library: CMS 

If a SAS data set is to be stored on your A disk, simply use a two-level 
SAS data set name in your SAS program. 

If the SAS data set is to be stored on another minidisk, then you must 
specify the appropriate FILEDEF command. 

Specify 

•a libref 

•DISK 

•a dummy filename and filetype 

• the appropriate filemode. 
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Permanently Storing SAS Data Sets 

Example: An airline company stores its accounting information in 
raw data files for each month. 

OS batch 

Create a SAS data library and store January and 
February data in separate SAS data sets within the 
library. 

Use DD statements to create the SAS data library and to point to the 
raw data files. 

II EXEC SAS 
//FLIGHT DD DSN=EDU.AIRLINE.SASDATA, 
II DISP=(NEW,CATLG),SPACE=(TRK,(15)), 
II UNIT=DISK,VOL=SER=DISK01 
//DATA1 DD DSN=EDU.JANFLY.DATA,DISP=SHR 
//DATA2 DD DSN=EDU.FEBFLY.DATA,DISP=SHR 
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Permanently Storing SAS Data Sets 

TSO 

Use allocate statements to create the SAS data library and to point 
to the raw data files. 

READY 
alloc f(flight) da('edu.airline.sasdata') 

new tracks space(15) 
READY 
alloc f(data1) da('edu.janfly.data') shr 
READY 
alloc f(data2) da('edu.febfly.data') shr 

FLIGHT--+ EDU.AIRLINE.SASDATA 
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Permanently Storing SAS Data Sets 

CMS 

Use FILEDEF commands to point to the raw data files. 

R· , 
f iledef data1 disk jan f lydata a 
R· , 
f iledef data2 disk f eb flydata a 
R· 

I 

Note: under CMS, a FILEDEF command is not necessary when 
storing SAS data sets on your A disk. 

A disk 

r-
~- <d 

:;::J:J:J:J.::·:J·J·l! ::::::::::::;:: :::::::;: [ ::::::;:\:: 
(: :::::: \j 

::::: :::::: t:" 
:;::: 

:t :;::::;::: ))( 
:;:;:;:;:;:;: 

k :t ::::: urn 
:::::::::1 

-..:.; :::::: :::::: ~ :::::: 
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Permanently Storing SAS Data Sets 

Example: Read the January raw data from an external file and 
store the SAS data set in the SAS data library. 

DATA FLIGHT.JAN; 
INF ILE DATA 1; 
INPUT FLIGHTNO 1-3 DATE MMDDYY8. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

CMS OS and TSO 

A disk 
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Permanently Storing SAS Data Sets 

Example: Read the February raw data file and store the SAS data 
set in the SAS data library. 

DATA FLIGHT.FEB; 
INFILE DATA2; 
INPUT FLIGHTNO 1-3 DATE MMDDYYS. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

CMS OS and TSO 

DIRECTORY 

JAN 

FEB 
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Permanently Storing SAS Data Sets 

Example: Use another SAS program to place March flight data in 
the SAS data library and to concatenate the first-quarter 
data. 

OS batch 

Write system commands to access the SAS data library 
and the raw data for March. 

II EXEC SAS 
//MARCH DD DSN=EDU.MARFLY.DATA,DISP=SHR 
//FLIGHT DD DSN=EDU.AIRLINE.SASDATA,DISP=OLD 

TSO 

READY 
alloc f(march) da('edu.marfly.data') shr 
READY 
alloc f(flight) da( 'edu.airline.sasdata') old 
READY 

CMS 

R; 
f iledef march disk mar flydata a 
R; 
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Permanently Storing SAS Data Sets 

Example: Store the March flight data in a SAS data set in the 
library. 

DATA FLIGHT.MAR; 
INFILE MARCH; 
INPUT FLIGHTNO 1-3 DATE MMDDYY8. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

CMS OS and TSO 

JAN 

FEB 

MAR 

-
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Permanently Storing SAS Data Sets 

Example: Concatenate the three SAS data sets into one SAS 
data set. 

DATA FLIGHT.QTR1; 
SET FLIGHT.JAN FLIGHT.FEB FLIGHT.MAR; 

CMS 

JAN FLIGHT A 

FEB FLIGHT A 

MAR FLIGHT A 

i!iiiiii!ii!iiii!i!i!i!i!ii!!i!!!i!i!i!iiii!i!!ii!!i!ii!ii!ii!iii!i 

OS and TSO 

DIRECTORY 

JAN 

FEB 

MAR 

QTRl 
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SAS Utility Procedures 

The SAS System provides several utility procedures for managing SAS 
data libraries. 

CONTENTS prints descriptions of the contents of one or 
more data sets in a SAS data library. 

COPY copies an entire SAS data library or selected 
members of the library. 

DATASETS deletes and renames SAS data sets stored in a 
SAS data library on disk. 

General form of the PROC CONTENTS statement: 

PROC CONTENTS options; 

Selected options: 

DATA= libref.member 

NODS 

refers to an entire library or a single data set in the library. 

member can be 

• SASdataset to refer to a specific SAS data set in the 
library 

• _ALL to refer to all SAS data sets in the library. 

suppresses printing the contents of individual SAS data sets 
when _ALL is specified. 
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SAS Utility Procedures 

General form of the PROC COPY statement: 

PROC COPY IN= libref OUT= libref options; 

Selected statements used with PROC COPY: 

SELECT SASdataset . . . / options; 

EXCLUDE SASdataset ... / options; 

Note: if neither a SELECT nor EXCLUDE statement is used, the 
entire library is copied. 

General form of the PROC DATASETS statement: 

PROC DATASETS LIBRARY= libref options; 

Selected statements used with PROC DATASETS: 

DELETE SASdataset . . . / options; 

SA VE MSdataset . . . / options; 

CHANGE old name= newname ... / options; 

Note: PROC DATASETS can be executed in line mode or full'­
screen mode. 

The NOFS option in the PROC DATASETS statement puts 
the procedure in line mode. 
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Displaying the Contents of a Library 

Example: Write a system command to access the SAS data 
library. 

OS batch 

Display the names of all the SAS data sets in the 
library, but do not show any individual data set 
information. 

II EXEC SAS 
//FLIGHT DD DSN=EDU.AIRLINE.SASDATA,DISP=SHR 

TSO 

READY 
alloc f(flight) da( 'edu.airline.sasdata') shr 
READY 

PROC CONTENTS DATA=FLIGHT._ALL._ NODS; 

Note: under CMS, a FILEDEF command is not necessary since 
the SAS data library is on the A disk. 
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Displaying the Contents of a Library 

CONTENTS PROCEDURE 
PHYSICAL CHARACTERISTICS OF THE OS DATA SET 

DSNAME= EDU.AIRLINE.SASDATA UNIT=DISK VOL=SER=EDU999. DISP=SHR 
DEVICE=3380 DISK MAX BLKSIZE=32760 BYTES 
CREATED ON FEBRUARY 21, 1986 15 TRACKS ALLOCATED IN 1 EXTENT(S) 

SAS DATA LIBRARY DIRECTORY 

NAME MEMTYPE #OBS TRACKS EXTENTS 

FEB DATA 19 
JAN DATA 35 
MAR DATA 47 
QTR1 DATA 101 

TOTAL TRACKS USED = 5 
HIGH TRACKS USED = 5 
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Displaying the Contents of a Library 

Example: Display the contents of the QTRl data set. 

PROC CONTENTS DATA=FLIGHT.QTR1; 

CONTENTS PROCEDURE 
CONTENTS OF SAS MEMBER FLIGHT.QTR1 

CREATED BY TSO USERID EDU ON CPUID 00-0000-000000 
AT 10:06 FRIDAY, FEBRUARY 21, 1986 BY SAS RELEASES.XX 
DSNAME=EDU.AIRLINE.SASDATA OBSERVATIONS PER TRACK =1116 
BLKSIZE=23440 LRECL=42 GENERATED BY DATA 
NUMBER OF OBSERVATIONS: 101 NUMBER OF VARIABLES: 6 
MEMTYPE: DATA 

----ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----
# VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL 
5 COUNT NUM 8 26 
2 DATE NUM 8 12 
4 DEST CHAR 3 23 
1 FLIGHTNO NUM 8 4 
3 ORIGIN CHAR 3 20 
6 REVENUE NUM 8 3 4 

------------------------------ SOURCE RECORDS --------------------------
! DATA FLIGHT.QTR1; 
I . SET FLIGHT.JAN FLIGHT.FEB FLIGHT.MAR; 
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Deleting and Renaming SAS Data Sets 

Example: Write system commands to access the SAS data library 
and to access the raw data for April. 

OS batch 

II EXEC SAS 
//APRIL DD DSN=EDU.APRFLY.DATA,DISP=SHR 
//FLIGHT DD DSN=EDU.AIRLINE.SASDATA,DISP=OLD 

TSO 

READY 
alloc f(april) da('edu.aprfly.data') shr 
READY 
alloc f(flight) da('edu.airline.sasdata') old 
READY 

CMS 

R; 
f iledef april disk apr flydata a 
R; 

Note: under CMS, a FILEDEF command is not necessary since 
the SAS data library is on the A disk. 
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Deleting and Renaming SAS Data Sets 

Example: Delete the three monthly data sets and rename the 
first-quarter data set. 

PROC DATASETS LIBRARY=FLIGHT; 
DELETE JAN FEB MAR; 
CHANGE QTR1=QTR1YR1; 

CMS 

tlllll 

OS and TSO 
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Deleting and Renaming SAS Data Sets 

Partial SAS Log 

OS SAS DATA LIBRARY: DSNAME=EDU.AIRLINE.SASDATA 
VOLUME=EDU999. 

LIST OF MEMBERS BEFORE UPDATE OF DIRECTORY. 
NAME MEMTYPE OBS TRACKS PROT 
FEB /DATA 19 1 
JAN /DATA 35 1 
MAR /DATA 47 1 
QTR1 /DATA 101 1 
LIST OF MEMBERS AFTER UPDATE OF DIRECTORY. 
NAME MEMTYPE OBS TRACKS PROT 
QTR1YR1 /DATA 101 1 

2 TRACKS USED 
15 TRACKS ALLOCATED 
5 HIGH TRACK USED 

10 TRACKS THAT CAN BE RELEASED FROM OS DATA SET 
1 EXTENTS 



Permanent SAS Data Sets 477 

Adding Data Sets to the Library 

Example: Store the APRIL data in a SAS data set in the SAS data 
library. 

DATA FLIGHT.APR; 
INFILE APRIL; 
INPUT FLIGHTNO 1-3 DATE MMDDYY8. ORIGIN$ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

CMS 

QTR1YR1 
FLIGHT A 

OS and TSO 
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Copying a Library: OS Batch and TSO 

Example: Use another SAS program to create a backup of the 
library. 

OS batch 

II EXEC SAS 
//OLD DD DSN=EDU.AIRLINE.SASDATA,DISP=SHR 
//NEW DD DSN=EDU.AIRLINE.BACKUP, 
II DISP=(NEW,CATLG),SPACE=(TRK,(15)), 
II UNIT=DISK,VOL=SER=DISK01 

TSO 

READY 
alloc f(old) da('edu.airline.sasdata') shr 
READY 
alloc f(new) da('edu.airline.backup') 

new tracks space(15) 
READY 

PROC COPY IN=OLD OUT=NEW; 

EDU.AIRLINE.SASDATA 

QTRlYRl 

EDU.AIRLINE.BACKUP 

DIRECTORY 

APR 

QTRlYRl 

llttlTI 
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Copying a Library: CMS 

CMS 

Example: Place a backup of the library on your A disk. 

PROC COPY IN=FLIGHT OUT= BACKUP; A disk 

APR FLIGHT A 

APR BACKUP A 

QTRl YRl BACKUP A 

l@tf{f:f]ifff~ttf~{ 

Note: FLIGHT is the filetype of all the data sets in the existing 
library, and BACKUP will be the filetype of all the data 
sets in the new library. 

Example: Place a backup of the library on your B disk. 

R; 
f iledef backup disk dumm.y1 dumm.y2 b 
R; 

PROC COPY IN=FLIGHT OUT=BACKUP; 

A disk 

APR FLIGHT A 

B disk 

Note: all SAS data sets with a filetype of FLIGHT on the A disk 
will be copied to the B disk with a filetype of BACKUP. 
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14.3 VSE and ICCF Environments 

SAS Data Libraries 
Under VSE batch and ICCF, SAS data libraries on disk 

• have a directory that records what data sets are in the library 
and where they are located 

• are data files that exist in a single extent on the disk 

• contain SAS data sets that may occupy several noncontiguous 
extents 

• are not "compressed" when a SAS data set is deleted 

• are able to reuse the space left by a deleted SAS data set 
when a SAS data set is added. 
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Permanently Storing SAS Data Sets 

• A SAS data set can be permanently stored by specifying a 
libref other than WORK when the data set is created. 

points to the storage 
location for the SAS 
data set that is created 
by matching the libref 
in the system 
command. 

names the SAS data set 
that will be stored in 
the storage location. 

• A system command with the same libref must also be specified 
to point to the appropriate storage location. 
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Libref Naming Conventions 

The SAS System refers to SAS data libraries by their librefs. 

Librefs used for SAS data libraries in the VSE environment must follow 
the rule stated below. 

Rule: The first letter of the libref specifies the way the SAS data 
library is to be accessed. The types of access and the letters used to 
specify them are shown below. 

Access Mode 

Work 

Output 

Input 

Update 

Libref First Letter 

w 
0 
I or S 

Any except W, 0, I, or S 

Note: see the SAS Companion for the VSE Operating System for 
additional documentation. 
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Creating a Data Library 

To create a SAS data library in the VSE environment, 

• specify (as required by your installation): 

data set name 

device 

logical unit 

volume serial 

• specify the amount of disk space. 
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Permanently Storing SAS Data Sets 

Example: An airline company stores its accounting information in 
raw data files for each month. 

VSE batch 

Create a SAS data library and store January and 
February data in separate SAS data sets within the 
library. 

Use DLBL, ASSGN, and EXTENT statements to create the SAS data 
library and point to the raw data files. 

II DLBL DATA1,'EDU.JANFLY.DATA' 
II EXTENT SYS055,DOSRES 
II ASSGN SYS055,DISK,VOL=DOSRES,SHR 
II DLBL DATA2,'EDU.FEBFLY.DATA' 
II EXTENT SYS055,DOSRES 
II ASSGN SYSOSS,DISK,VOL=DOSRES,SHR 
II DLBL OFLIGHT,'EDU.AIRLINE.SASDATA' ,991365 
II EXTENT SYS055,DOSRES,1,0,9950,15 
II ASSGN SYSOSS,DISK,VOL=DOSRES,SHR 
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Permanently Storing SAS Data Sets 

ICCF 

Use FILE statements to create the SAS data library and point to the 
raw data files. 

/FILE NAME=DATA1,ID='EDU.JANFLY.DATA' ,UNITS=SYSOSS, 
I SERIAL=DOSRES 
/FILE NAME=DATA2,ID='EDU.FEBFLY.DATA' ,UNITS=SYSOSS, 
I SERIAL=DOSRES 
/FILE NAME=OFLIGHT,ID='EDU.AIRLINE.SASDATA' ,UNITS=SYSOSS, 
I SERIAL=DOSRES,DATE=99/365,LOC=9950,15 

OFLIGHT--+EDU.AIRLINE.SASDATA 

Note: under ICCF, the logical unit SYSOSS must be assigned to 
DOSRES in the ICCF start-up job. 
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Permanently Storing SAS Data Sets 

Example: Read the January raw data from an external file and 
store the SAS data set in the SAS data library. 

DATA OFLIGHT.JAN; 
INFILE DATA1 RECFM=FB LRECL=80 BLKSIZE=9040; 
INPUT FLIGHTNO 1-3 DATE MMDDYYS. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

DIRECTORY 

JAN 
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Permanently Storing SAS Data Sets 

Example: Read the February raw data file and store the SAS data 
set in the SAS data library. 

DATA OFLIGHT.FEB; 
INFILE DATA2 RECFM=FB LRECL=80 BLKSIZE=9040; 
INPUT FLIGHTNO 1-3 DATE MMDDYY8. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

DIRECTORY 

JAN 

FEB 

,,, 
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Permanently Storing SAS Data Sets 

Example: Use another SAS program to place March flight data in 
the SAS data library and to concatenate the first-quarter 
data. 

VSE batch 

Write system commands to access the SAS data library 
and the raw data file for March. 

II DLBL MARCH,'EDU.MARFLY.DATA' 
II EXTENT SYSOSS,DOSRES 
II ASSGN SYSOSS,DISK,VOL=DOSRES,SHR 
II DLBL FLIGHT,'EDU.AIRLINE.SASDATA' 
II EXTENT SYSO~S,DOSRES 
II ASSGN SYSOSS,DISK,VOL=DOSRES,SHR 

ICCF 

/FILE NAME=MARCH,ID='EDU.MARFLY.DATA' ,UNITS=SYSOSS, 
I SERIAL=DOSRES 
/FILE NAME=FLIGHT,ID='EDU.AIRLINE.SASDATA' ,UNITS=SYSOSS, 
I SERIAL=DOSRES 

Note: under ICCF, the logical unit SYSOSS must be assigned to 
DOSRES in the ICCF start-up job. 
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Permanently Storing SAS Data Sets 

Example: Store the March flight data in a SAS data set in the 
library. 

DATA FLIGHT.MAR; 
INFILE MARCH RECFM=FB LRECL=80 BLKSIZE=9040; 
INPUT FLIGHTNO 1-3 DATE MMDDYYS. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 
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Permanently Storing SAS Data Sets 

Example: Concatenate the three SAS data sets into one SAS 
data set. 

DATA FLIGHT.QTR1; 
SET FLIGHT.JAN FLIGHT.FEB FLIGHT.MAR; 

DIRECTORY 

JAN 

FEB 

MAR 

QTRl 
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SAS Utility Procedures 

The SAS System provides several utility procedures for managing SAS 
data libraries. 

CONTENTS prints descriptions of the contents of one or 
more data sets in a SAS data library. 

COPY copies an entire SAS data library or selected 
members of the library. 

DATASETS deletes and renames SAS data sets stored in a 
SAS data library on disk. 

General form of the PROC CONTENTS statement: 

PROC CONTENTS options; 

Selected options: 

DATA= libref.member 

NODS 

refers to an entire library or a single data set in the library. 

member can be 

• SASdataset to refer to a specific SAS data set in the 
library 

• _ALL to refer to all SAS data sets in the library. 

suppresses printing the contents of individual SAS data sets 
when _ALL is specified. 

--------- ~--~-~---
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SAS Utility Procedures 

General form of the PROC COPY statement: 

PROC COPY IN= libref OUT= libref options; 

Selected statements used with PROC COPY: 

SELECT SASdataset . . . / options; 

EXCLUDE SASdataset . . . / options; 

Note: if neither a SELECT nor EXCLUDE statement is used, the 
entire library is copied. 

General form of the PROC DATASETS statement: 

PROC DATASETS LIBRARY= libref options; 

Selected statements used with PROC DATASETS: 

DELETE SASdataset . . . / options; 

SA VE SASdataset . . . / options; 

CHANGE oldname = newname ... / options; 

Note: PROC DATASETS can be executed in line mode or full­
screen mode. 

The NOFS option in the PROC DATASETS statement puts 
the procedure in line mode. 
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Displaying the Contents of a Library 

Example: Write a system command to access the SAS data 
library. 

VSE batch 

Display the names of all the SAS data sets in the 
library, but do not show any individual data set 
information. 

II DLBL FLIGHT,'EDU.AIRLINE.SASDATA' 
II EXTENT SYSOSS,DOSRES 
II ASSGN SYSOSS,DISK,VOL=DOSRES,SHR 

ICCF 

/FILE NAME=FLIGHT,ID='EDU.AIRLINE.SASDATA' ,UNITS=SYSOSS, 
I SERIAL=DOSRES 

Note: under ICCF, the logical unit SYSOSS must be assigned to 
DOSRES in the ICCF start-up job. 

PROC CONTENTS DATA=FLIGHT._ALL_ NODS; 
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Displaying the Contents of a Library 

SAS 

CONTENTS PROCEDURE 
PHYSICAL CHARACTERISTICS OF THE VSE DATA SET 

FILENAME= FLIGHT VOL=DOSRES DEVICE=3380 DISK STARTING TRACK=9950 
NUMBER OF TRACKS=15 MAX BLKSIZE=47476 BYTES 
15 TRACKS ALLOCATED IN 1 EXTENT 

SAS DATA LIBRARY DIRECTORY 

NAME MEMTYPE tOBS TRACKS EXTENTS 

FEB DATA 19 
JAN DATA 35 
MAR DATA 47 
QTR1 DATA 101 

TOTAL TRACKS USED • 5 
HIGH TRACKS USED = 5 
PERCENT FILE USED = 33 
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Displaying the Contents of a Library 

Example: Display the contents of the QTR 1 data set. 

PROC CONTENTS DATA=FLIGHT.QTR1; 

SAS 

CONTENTS PROCEDURE 
CONTENTS OF SAS MEMBER FLIGHT.QTR1 

CREATED BY VSE JOB BATCH2 ON CPUID 00-0000-000000 
AT 9:45 TUESDAY, MARCH 4, 1986 BY SAS RELEASE S.XX 
OBSERVATIONS PER TRACK =1116 BLKSIZE=23440 LRECL=42 
GENERATED BY DATA 
NUMBER OF OBSERVATIONS: 101 NUMBER OF VARIABLES: 6 
MEMTYPE: DATA 

---~ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----
1 VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL 
5 COUNT NUM 8 26 
2 DATE NUM 8 12 
4 DEST CHAR 3 23 
1 FLIGHTNO NUM 8 4 
3 ORIGIN CHAR 3 20 
6 REVENUE NUM 8 3 4 

------------------------------ SOURCE RECORDS --------------------------
! DATA FLIGHT.QTR1; 
I SET FLIGHT.JAN FLIGHT.FEB FLIGHT.MAR; 
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Deleting and Renaming SAS Data Sets 

Example: Write system commands to access the SAS data library 
and the raw data for April. 

VSE batch 

II DLBL APRIL,'EDU.APRFLY.DATA' 
II EXTENT SYSOSS,DOSRES 
II ASSGN SYSOSS,DISK,VOL=DOSRES,SHR 
II DLBL FLIGHT,'EDU.AIRLINE.SASDATA' 
II EXTENT SYSOSS,DOSRES 
II ASSGN SYSOSS,DISK,VOL=DOSRES,SHR 

ICCF 

/FILE NAME=APRIL,ID='EDU.APRFLY.DATA' ,UNITS=SYSOSS, 
I SERIAL=DOSRES 
/FILE NAME=FLIGHT,ID='EDU.AIRLINE.SASDATA' ,UNITS=SYSOSS, 
I SERIAL=DOSRES 

Note: under ICCF, the logical unit and SYSOSS must be assigned 
to DOSRES in the ICCF start-up job. 
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Deleting and Renaming SAS Data Sets 

Example: Delete the three monthly data sets and rename the 
first-quarter data set. 

PROC DATASETS LIBRARY=FLIGHT; 
DELETE JAN FEB MAR; 
CHANGE QTR1=QTR1YR1; 

QTR1YR1 
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Deleting and Renaming SAS Data Sets 

Partial SAS Log 

LIST OF MEMBERS BEFORE UPDATE OF DIRECTORY. 
NAME MEMTYPE OBS TRACKS PROT 
FEB /DATA 19 1 
JAN /DATA 35 1 
MAR /DATA 47 1 
QTR 1 /DATA 101 1 
LIST OF MEMBERS AFTER UPDATE OF DIRECTORY. 
NAME MEMTYPE OBS TRACKS PROT 
QTR1YR1 /DATA 101 1 
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Adding Data Sets to the Library 

Example: Store the April data in a SAS data set in the SAS data 
library. 

DATA FLIGHT.APR; 
INFILE APRIL RECFM=FB LRECL=80 BLKSIZE=9040; 
INPUT FLIGHTNO 1-3 DATE MMDDYY8. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

QTRlYRl 
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Copying a Library 

Example: Use another SAS program to create a backup of the 
library. 

VSE batch 

II DLBL IOLD, 'EDU.AIRLINE.SASDATA' 
II EXTENT SYS055,DOSRES 
II ASSGN SYS055,DISK,VOL=DOSRES,SHR 
II DLBL ONEW, 'EDU.AIRLINE.BACKUP' ,99/365 
II EXTENT SYS055,DOSRES,1,0,9970,15 
II ASSGN SYS055,DISK,VOL=DOSRES,SHR 

ICCF 

/FILE NAME=IOLD,ID='EDU.AIRLINE.SASDATA' ,UNITS=SYS055, 
I SERIAL=DOSRES 
/FILE NAME=ONEW,ID='EDU.AIRLINE BACKUP' ,UNITS=SYS055, 
I SERIAL=DOSRES,DATE=99/365,LOC=9970, 15 

Note: under ICCF, the logical unit SYS055 must be assigned to 
DOSRES in the ICCF start-up job. 

PROC COPY IN=IOLD OUT=ONEW; 

EDU.AIRLINE.SASDATA 

QTRlYRl 

EDU.AIRLINE.BACKUP 

DIRECTORY 

APR 

QTRlYRl 
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14.4 Minicomputer Environments 

SAS Data Libraries on Disk 

In the minicomputer environment, a SAS data library is a collection 
of SAS data sets located in the same directory. 

Disk 
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Two-Level Data Set Names 

Every SAS data set has a two-level name: 

Ii bref.SASdataset 

libref (short for SAS data library reference) is a 
name that is associated with a directory. 

The libref is associated with the appropriate 
directory through a LIBNAME statement. 

SASdataset refers to the SAS data set that is being 
created (or read) (for example, CLASS or 
PAYROLL). 

General form of the LIBNAME statement: 

LIBNAME libref 'directory'; 

If a libref is not specified, the default libref WORK is used. 

WORK data sets are stored in temporary work space and exist only 
for the duration of the job or session. 
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Temporary SAS Data Sets 

r default libref = WORK 

DATA PAYROLL; 
INPUT NAME S 1-8 DEPT 10-12 

NETPAY 16-21 GROSSPAY 
CARDS; 

WOOD 915 F 
TAYLOR 915 F 
MOORE 915 M 
HELMS 915 M 
HERZOG 917 M 
HIGGINS 917 M 
DOOB 917 F 
EPERT 918 M 
CLANCY 918 M 
POWELL 918 F 

238.17 
287.22 
557.18 
479.26 
692.57 
777.50 
169.06 
224.36 
245.37 
189.39 

372.24 
401.72 
7 28. 12 
701.26 

1045.26 
1235.46 
272.29 
310.40 
34 7. 12 
271.54 

SEX $ 14 
23-29; 

disk WORK 
space 

PAYROLL 

The note in the SAS log for this DATA step would read: 

NOTE: DATA SET WORK.PAYROLL HAS 10 OBSERVATIONS AND 5 VARIABLES. 

The data set WORK.PAYROLL has been stored in WORK space and 
will be deleted at the end of the job or session. 

The data set may be referred to as PAYROLL or WORK.PAYROLL. 

PROC PRINT DATA=WORK.PAYROLL; 

is equivalent to 

PROC PRINT DATA=PAYROLL; 
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Why Store SAS Data Sets? 

There are several advantages to storing data in SAS data sets: 

• SAS data sets are self-documenting. 

• The data can be directly accessed by SAS procedures. 

•The data can be directly accessed by SET, MERGE, and 
UPDATE statements (in other words, an INPUT statement is 
not needed). 

• Data conversion is not necessary (computer time is saved since 
the data are stored in the form that the SAS System requires). 
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Permanently Storing SAS Data Sets 

• A SAS data set can be permanently stored by specifying a 
libref other than WORK when the data set is created. 

points to the directory 
in which to store the 
SAS data set by 
matching the libref in 
the LIBNAME 
statement. 

names the SAS data set 
that will be stored in 
the directory. 

•A LIBNAME statement with the same libref must be specified 
to point to the appropriate directory. 
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Permanently Storing SAS Data Sets 

Example: An airline company stores its accounting information in 
raw data files for each month. 

Store January and February data in separate SAS data 
sets within the same directory. 

Use FILENAME statements to point to the raw data files and a 
LIBNAME statement to point to the directory in which the SAS data 
sets will be stored. 

VMS 

FILENAME DATA1 '[AIRLINE.FLIGHT]JAN.DAT' 
DATA2 '[AIRLINE.FLIGHT]FEB.DAT'; 

LIBNAME FLIGHT ' [AIRLINE. SASDATA] ' ; 

A OS/VS 

FILENAME DATA1 ':UDD:AIRLINE:FLIGHT:JAN.DAT' 
DATA2 I :UDD:AIRLINE:FLIGHT:FEB.DAT'; 

LIBNAME FLIGHT ':UDD:AIRLINE:SASDATA'; 

PRIMOS 

FILENAME DATA1 '<MFD>AIRLINE>FLIGHT>JAN.DAT' 
DATA2 '<MFD>AIRLINE>FLIGHT>FEB.DAT'; 

LIBNAME FLIGHT '<MFD>AIRLINE>SASDATA'; 
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Permanently Storing SAS Data Sets 

Example: Read the January raw data from an external file and 
store the SAS data set in the SAS data library. 

DATA FLIGHT.JAN; 
INF ILE DATA 1; 
INPUT FLIGHTNO 1-3 DATE MMDDYYS. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

JAN.SSD 
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Permanently Storing SAS Data Sets 

Example: Read the February raw data file and store the SAS data 
set in the SAS data library. 

DATA FLIGHT.FEB; 
INFILE DATA2; 
INPUT FLIGHTNO 1-3 DATE MMDDYY8. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

JAN.SSD 

FEB.SSD 
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Permanently Storing SAS Data Sets 

Example: Use another SAS program to place March flight data in 
the SAS data library and to concatenate the first-quarter 
data. 

VMS 

FILENAME MARCH '[AIRLINE.FLIGHT]MARCH.DAT'; 
LIBNAME FLIGHT '[AIRLINE.SASDATA]'; 

A OS/VS 

FILENAME MARCH ':UDD:AIRLINE:FLIGHT:MARCH.DAT'; 
LIBNAME FLIGHT ':UDD:AIRLINE:SASDATA'; 

PRIMOS 

FILENAME MARCH '<MFD>AIRLINE>FLIGHT>MARCH.DAT'; 
LIBNAME FLIGHT '<MFD>AIRLINE>SASDATA'; 

DATA FLIGHT.MAR; 
INFILE MARCH; 
INPUT FLIGHTNO 1-3 DATE MMDDYY8. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

JAN.SSD 

FEB.SSD 

MAR.SSD 

lll 
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Permanently Storing SAS Data Sets 

Example: Concatenate the three SAS data sets into one SAS 
data set. 

DATA FLIGHT.QTR1; 
SET FLIGHT.JAN FLIGHT.FEB FLIGHT.MAR; 

JAN.SSD 

FEB.SSD 

MAR.SSD 

QTR1.SSD 
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SAS Utility Procedures 

The SAS System provides several utility procedures for managing SAS 
data libraries. 

CONTENTS prints descriptions of the contents of one or 
more data sets in a SAS data library .. 

COPY copies an entire SAS data library or selected 
members of the library. 

DATASETS deletes and renames SAS data sets stored in a 
SAS data library on disk. 

General form of the PROC CONTENTS statement: 

PROC CONTENTS options; 

Selected options: 

DATA= libref.member 

NODS 

refers to an entire library or a single data set in the library. 

member can be 

• SASdataset to refer to a specific SAS data set in the 
library 

•_ALL to refer to all SAS data sets in the library. 

suppresses printing the contents of individual SAS data sets 
when -ALL is specified. 
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SAS Utility Procedures 

General form of the PROC COPY statement: 

PROC COPY IN= libref OUT= libref options; 

Selected statements used with PROC COPY: 

SELECT SASdataset . . . / options; 

EXCLUDE SASdataset ... / options; 

Note: if neither a SELECT nor EXCLUDE statement is used, the 
entire library is copied. 

General form of the PROC DATASETS statement: 

PROC DATASETS LIBRARY= libref options; 

Selected statements used with PROC DATASETS: 

DELETE SASdataset . . . / options; 

SA VE SASdataset ... / options; 

CHANGE old name= newname ... / options; 

Note: PROC DATASETS can be executed in line mode or full­
screen mode. 

The NOFS option in the PROC DATASETS statement puts 
the procedure in line mode. 
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Displaying the Contents of a Library 

Example: Display the names of all the SAS data sets in the 
library, but do not show any individual data set 
information. 

VMS 

LIBNAME FLIGHT '[AIRLINE.SASDATA]'; 

A OS/VS 

LIBNAME FLIGHT ':UDD:AIRLINE:SASDATA'; 

PRIMOS 

LIBNAME FLIGHT '<MFD>AIRLINE>SASDATA'; 

PROC CONTENTS DATA=FLIGHT . ....ALL_ NODS; 
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Displaying the Contents of a Library 

SAS 

CONTENTS PROCEDURE 
*****LISTING OF SAS DATA LIBRARY MEMBER NAMES***** 

LIBNAME=FLIGHT 
FEB 
JAN 
MAR 
QTR1 
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Displaying the Contents of a Library 

Example: Display the contents of the QTR1 data set. 

PROC CONTENTS DATA=FLIGHT.QTR1; 

SAS 

CONTENTS PROCEDURE 
CONTENTS OF SAS MEMBER FLIGHT.QTR1 

NUMBER OF OBSERVATIONS: 101 NUMBER OF VARIABLES: 6 
MEMTYPE: DATA 

----ALPHABETIC LIST OF VARIABLES AND ATTRIBUTES-----
# VARIABLE TYPE LENGTH POSITION FORMAT INFORMAT LABEL 
5 COUNT NUN 8 22 
2 DATE NUM 8 8 
4 DEST CHAR 3 19 
1 FLIGHTNO NUN 8 0 
3 ORIGIN CHAR 3 16 
6 REVENUE NUN 8 3 0 
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Deleting and Renaming SAS Data Sets 

Example: Delete the three monthly data sets and rename the 
first-quarter data set. 

VMS 

FILENAME APRIL '[AIRLINE.FLIGHT]APRIL.DAT'; 
LIBNAME FLIGHT '[AIRLINE.SASDATA]'; 

A OS/VS 

FILENAME APRIL ':UDD:AIRLINE:FLIGHT:APRIL.DAT'; 
LIBNAME FLIGHT ':UDD:AIRLINE:SASDATA'; 

PRIMOS 

FILENAME APRIL '<MFD>AIRLINE>FLIGHT>APRIL.DAT'; 
LIBNAME FLIGHT '<MFD>AIRLINE>SASDATA'; 

PROC DATASETS LIBRARY=FLIGHT; 
DELETE JAN FEB MAR; 
CHANGE QTR1=QTR1YR1; 
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Deleting and Renaming SAS Data Sets 

Partial SAS Log 

LIST OF MEMBERS BEFORE UPDATE OF DIRECTORY. 
NAME MEMTYPE 
FEB /DATA 
JAN /DATA 
MAR /DATA 
QTR1 /DATA 
LIST OF MEMBERS AFTER UPDATE OF DIRECTORY. 
NAME MEMTYPE 
QTR1YR1 /DATA 
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Deleting and Renaming SAS Data Sets 

Example: Store the APRIL data in a SAS data set in the SAS data 
library. 

DATA FLIGHT.APR; 
INFILE APRIL; 
INPUT FLIGHTNO 1-3 DATE MMDDYY8. ORIGIN $ 12-14 

DEST $ 15-17 COUNT 18-19 REVENUE 20-24; 

QTR1 YR1 .SSD 
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Copying a SAS Data Library 

Example: Use another SAS program to create a backup of the 
library. 

VMS 

LIBNAME BACKUP '[AIRLINE.BACKUP]' 
FLIGHT I [AIRLINE. SAS DATA] I ; 

A OS/VS 

LIBNAME BACKUP ':UDD:AIRLINE:BACKUP' 
FLIGHT ':UDD:AIRLINE:SASDATA'; 

PRIMOS 

LIBNAME BACKUP '<MFD>AIRLINE>BACKUP' 
FLIGHT '<MFD>AIRLINE>SASDATA'; 

PROC COPY IN=FLIGHT OUT=BACKUP; 

APR.SSD 
QTRl YRl .SSD . 

-
APR.SSD 
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14.5 Exercises 

14.1 The National Safety Council annually compiles information on acci­
dental deaths in the home. Each record of information represents one 
year of data. The record layout is given in the table below. 

Field Description Field Location Variable Type 

Year 1-4 numeric 

Falls 5-9 numeric 

Fires, burns 10-14 numeric 

Suffocation, ingested 15-19 numeric 

Suffocation, mechanical 20-24 numeric 

Poison, solid or liquid 25-29 numeric 

Poison by gas 30-34 numeric 

Firearms 35-39 numeric 

Other 40-44 numeric 

Assume that the data file has been referred to with a system command 
with fileref=ACCIDENT. 

a. Create and permanently store a SAS data set named ACCIDNTS 
from the raw data file. Include the variables listed on the next 
page. Assume that the space for the file that will contain the 
SAS data set has already been provided through a system 
command or LIB NAME statement with libref= HOME. (CMS 
users should assume that no system command was used. 
However, the filetype of the stored data should be HOME.) 
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Exercises 

14.1 
Variable Name Description (cause of death) 

YEAR year 

FALLS falls 

BURNS fires or burns 

INGEST suffocation, ingested 

MECH suffocation, mechanical 

SOLID poison, solid or liquid 

GAS poison by gas 

GUNS firearms 

OTHER other 

TOTAL total deaths by all causes 

b. Print the descriptive information in the data set. 
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Exercises 

14.2 One week later, the data set created in Exercise 14.1 is needed for 
a report. Assume that the file containing the SAS data set has been 
referenced through a system command or LIBNAME statement with 
libref=ACCID (assume no system command was used if under CMS). 

a. Print the data set. 

b. Compute the average number of deaths over the years for each 
cause and for all causes. 
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Exercises 

14.3 The National Center for Health Statistics keeps records on the num­
bers of marriages and divorces for each state for each year. The data 
are stored on a disk file with the following record layout. 

Field Description Field Location Variable Type 

Year 1-4 numeric 

State 5-19 character 

Number of marriages 20-25 numeric 

Number of divorces 26-31 numeric 

a. Create a SAS data set that contains the data stored in the file. 
Choose appropriate variable names. Assume that the file has 
been referenced through a system command with 
fileref=COUPLES. Store the SAS data set in the same file 
that contains the SAS data set created in Exercise 14.1. Assume 
that the file that contains the SAS data set has been referenced 
through a system command or LIBNAME statement with 
libref=MOREDATA. (CMS users should assume that no system 
command was used. However, the filetype for this data set 
should be the same as that for the data set ACCIDNTS created 
in Exercise 14.1.) 

b. Compute the total number of marriages and total number of 
divorces in the United States for each year. 

c. Compute the average number of marriages and average number 
of divorces over the years for each state. 

---·---~ -------~~· 
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Exercises 

14.4 Create a new SAS data set named HOMACCID by sorting the 
ACCI DNTS data set created in Exercise 14.1 by TOTAL. Assume the 
file has been referenced through a system command or LIBNAME 
statement with libref=HOME. The HOMACCID data set should be 
permanently stored in the same file (CMS users should use the same 
filetype). 

14.5 Data on births by state in the United States have been recorded 
yearly. The data are on disk with the following record format. 

Variable Name Field Location Variable Type 

YEAR 1-4 numeric 

STATE (postal code) 5-6 character 

MALES 7-13 numeric 

FEMALES 14-20 numeric 

Assume the file has been referenced through a system command with 
fileref=BORN. 

a. Create a SAS data set with the variables listed above and add a 
variable called TOTAL that equals the male and female births 
combined. Store this data set with the data sets created in the 
previous exercises. Select an appropriate libref for the system 
command. 

b. Superimpose a plot of male births versus year and a plot of 
female births versus year on the same set of axes. Use the 
letter 'M' as the plotting symbol for males and 'F' for females. 
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15.1 Writing Reports with PROC 
PRINT 

PROC PRINT Report Writing Features 

Several statements and options are available with PROC PRINT to 
produce simple, structured reports. 

• A VAR statement names and orders the variable(s) to be 
printed. 

• An ID statement names the variable(s) to be printed at the 
beginning of each line. 

• A BY statement separates groups for subtotaling and page 
ejects. 

• A SUM statement identifies the numeric variables whose 
values are to be totaled. 

•The PAGEBY statement begins printing a new page at the start 
of specified BY groups. 

• A FORMAT statement can be used to associate specific formats 
with selected variables. 

• TITLE statements can be used to specify up to ten title lines. 

• FOOTNOTE statements can be used to specify up to ten 
footnote lines. 

• The LABEL and SPLIT= options specify that the PRINT 
procedure should use labels that have been defined in LABEL 
statements. 
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A Simple Report with PROC PRINT 

Example: Use the PRINT procedure to generate a simple first 
quarter sales report for Suny Stereo, Inc. 

Create a SAS data set from the raw data. The fields 
from left to right on the records are January sales, 
February sales, March sales, location of sale (city), 
and product sold. 

Create a variable that represents year-to-date sales. 

DATA SALES; 
INPUT JAN 8. FEB 8. MAR 8. +1 CITY $6. PRODUCT $10.; 
YTD=SUM(JAN,FEB,MAR); 
CARDS; 

data lines 
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A Simple Report with PROC PRINT 

Example: Arrange the data so that the cities are in alphabetical 
order and the products are arranged in alphabetical 
order within cities. 

Print the data so that the variables listed from left to 
right are city, product, January sales, February sales, 
March sales, and year-to-date sales. 

Suppress the observation number. 

PROC SORT; 
BY CITY PRODUCT; 

PROC PRINT; 
ID CITY; 
VAR PRODUCT JAN FEB MAR YTD; 

CITY PRODUCT JAN FEB 

BOSTON AMPLIFIER 19321.5 181l17.5 
BOSTON RECEIVERS 21l217.1 21015.3 
BOSTON SPEAKERS 3051l8.1 3281l7.2 
BOSTON TAPE DECK 31072.7 3121l3.9 
BOSTON TURNTABLE 12157 .1 15378.6 
DALLAS AMPLIFIER 21l672.5 1911l3.0 
DALLAS RECEIVERS 231l76.5 21l981.8 
DALLAS SPEAKERS 25931l.5 28316.0 
DALLAS TAPE DECK Jll11l5.ll 311l27.ll 
DALLAS TURNTABLE 19161.5 191lll5.7 
MIAMI AMPLIFIER 21l519.2 27210.5 
MIAMI RECEIVERS 2831l9.3 21l318.1 
MIAMI SPEAKERS 21926.0 22905.0 
MIAMI TAPE DECK 29816.0 31233.2 
MIAMI TURNTABLE 16283.8 18122.3 

MAR YTD 

21562.ll 59301.ll 
19218.3 61lll50.7 
291l30.ll 92825.7 
3291l5.3 95261.9 
13582.3 ll1118.0 
16588.1 601l03.6 
20611.7 69070.0 
27186.1 811l36.6 
30661.8 96231l.6 
18892.3 571l99.5 
2151l6.0 73275.7 
29783.5 821l50.9 
21l936.9 69767.9 
26981l.5 88033.7 
19323.8 53729.9 
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Enhance the Report 

Example: Print the data in groups by city. 

Place titles on the output. 

Generate city subtotals and a grand total for 
product sales. 

PROC PRINT; 
ID CITY; 
BY CITY; 
VAR PRODUCT JAN FEB MAR YTD; 
SUM JAN FEB MAR YTD; 
TITLE 'SUNY STEREO, INC.'; 
TITLE2 'FIRST QUARTER SALES'; 
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Enhance the Report 

SUNY STEREO, INC. 
FIRST QUARTER SALES 

CITY PRODUCT JAN FEB MAR YTD 

BOSTON AMPLIFIER 19322 18418 21562 59301 
RECEIVERS 24217 21015 19218 64451 
SPEAKERS 30548 32847 29430 92826 
TAPE DECK 31073 31244 32945 95262 
TURNTABLE 12157 15379 13582 41 1 18 

------------ ------------ ------------ ------------
BOSTON 117316 118902 116739 352958 

DALLAS AMPLIFIER 24673 19143 16588 60404 
RECEIVERS 23477 24982 20612 69070 
SPEAKERS 25935 28316 27186 81437 
TAPE DECK 34145 31427 30662 96235 
TURNTABLE 19162 19446 18892 57499 

------------ ------------ ------------ ------------
DALLAS 127390 123314 113940 364644 

MIAMI AMPLIFIER 24519 27211 21546 73276 
RECEIVERS 28349 24318 29784 82451 
SPEAKERS 21926 22905 24937 69768 
TAPE DECK 29816 31233 26985 88034 
TURNTABLE 16284 18122 19324 53730 

------------ ------------ ------------ ------------
MIAMI 120894 123789 122575 367258 

============ ============ ============ ============ 
365601 366005 353253 1084860 
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Final Report 

Example: Change the column headings for JAN, FEB, and MAR to 
JANUARY, FEBRUARY, and MARCH, respectively. 

Change the column heading for YTD to 

TOTAL 
TO DATE. 

Print all numbers with commas and zero decimal 
places. 

PROC PRINT SPLIT='+' DATA=SALES; 
LABEL JAN='JANUARY' FEB='FEBRUARY' MAR='MARCH' 

YTD=' TOTAL+TO DATE'; 
ID CITY; 
BY CITY; 
VAR PRODUCT JAN FEB MAR YTD; 
SUM JAN FEB MAR YTD; 
FORMAT JAN FEB MAR YTD COMMA12.; 
TITLE 'SUNY STEREO, INC.'; 
TITLE2 'FIRST QUARTER SALES'; 
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Final Report 

SUNY STEREO, INC. 
FIRST QUARTER SALES 

CITY PRODUCT JANUARY FEBRUARY MARCH TOTAL 
TO DATE 

BOSTON AMPLIFIER 19,322 18,418 21,562 59,301 
RECEIVERS 24,217 21,015 19,218 64,451 
SPEAKERS 30,548 32,847 29,430 92,826 
TAPE DECK 31,073 31,244 32,945 95,262 
TURNTABLE 12, 157 15,379 13,582 41,118 

------------ ------------ ------------ ------------
BOSTON 117,316 118,902 116,739 352,958 

DALLAS AMPLIFIER 24,673 19, 143 16,588 60,404 
RECEIVERS 23,477 24,982 20,612 69,070 
SPEAKERS 25,935 28,316 27, 186 81,437 
TAPE DECK 34, 145 31,427 30,662 96,235 
TURNTABLE 19, 162 19,446 18,892 57,499 

------------ ------------ ------------ ------------
DALLAS 127,390 123,314 113,940 364,644 

MIAMI AMPLIFIER 24,519 27,211 21,546 73,276 
RECEIVERS 28,349 24,318 29,784 82,451 
SPEAKERS 21, 926 22,905 24,937 69,768 
TAPE DECK 29,816 31,233 26,985 88,034 
TURNTABLE 16,284 18, 122 19,324 53,730 

------------ ------------ ------------ ------------
MIAMI 120,894 123,789 122,575 367,258 

============ ============ ============ ============ 
365,601 366,005 353,253 1,084,860 
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15.2 Customized Report Writing 

PUT and FILE Statement Features 

The PUT statement can be used to write detailed reports or reports 
printed on special forms. 

The FILE statement defines the destination of lines written with PUT 
statements and provides options that are useful for writing reports. 

• The special fileref PRINT on the FILE statement directs lines 
written by PUT statements to the standard SAS print file. 

• The NOTITLES option on the Fl LE statement suppresses any 
currently defined titles. 

•The HEADER= option on the FILE statement provides a facility 
for automatically writing user-defined headings whenever you 
start a new page. 

•The N=PAGESIZE (or N=PS) option on the FILE statement 
allows the user to access a whole page at a time. 

•Since PUT and FILE statements are used in the DATA step, the 
full power of SAS programming statements is available for 
writing reports. 

• The following pointer controls can be used on the PUT 
statement: 

@n go to column n 

+ n move the pointer n positions 

/ move the pointer to column 1 of the next 
line 

#n move the pointer to column 1 of line number 
n. 
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Write a Report with a PUT Statement 

Example: Use PUT and FILE statements to produce a listing of 
the data in the CLASS data set. 

11 1l 1.1 14 15 10 17 18 19 20 21 22 lJ l4 25 26 27 28 29 JO 31 32 JJ 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 6~69 70 

Al~ s!EIXI ~16\~ ~ 116IMIT llt1E l~HIZJ 
SB . S: I . ~ • Hi • I 5 . I 

H HI- H-+rll-
H H-- H-+rll-
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Write a Report with a PUT Statement 

DATA _NULL; 
SET CLASS; 
FILE PRINT; 
PUT @21 NAME $8. @33 SEX $1. @40 AGE 2. 

@48 HEIGHT 4.1 @57 WEIGHT 5.1; 

SAS 
JOHN M 12 59.0 
JAMES M 12 57.3 
ALFRED M 14 69.0 
WILLIAM M 15 66.5 
JEFFREY M 13 62.5 
RONALD M 15 67.0 
THOMAS M 11 57.5 
PHILIP M 16 72.0 
ROBERT M 12 64.8 
HENRY M 14 63.5 
JANET F 15 62.5 
JOYCE F 11 51. 3 
JUDY F 14 64.3 
CAROL F 14 62.8 
JANE F 12 59.8 
LOUISE F 12 56.3 
BARBARA F 13 65.3 
MARY F 15 66.5 
ALICE F 13 56.5 

99.5 
83.0 

112.5 
112.0 
84.0 

133.0 
85.0 

150.0 
128.0 
102.5 
112.5 
50.5 
90.0 

102.5 
84.5 
77 .o 
98.0 

112.0 
84.0 

Note: the default title, SAS, is turned off in display manager 
output in some operating systems. 
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Enhance the Report 

Example: Suppress the default title (NOTITLES option). 

Add column headings (HEADER= option). 

DATA _NULL; 
SET CLASS; 
FILE PRINT NOTITLES HEADER=COLHEAD; 
PUT @21 NAME $8. @33 SEX $1. @40 AGE 2. 

@48 HEIGHT 4.1 @57 WEIGHT 5.1; 
RETURN; 

COLHEAD: 
PUT @21 'NAME' @32 'SEX' @39 'AGE' @46 'HEIGHT' 

@56 I WEIGHT I ; 

RETURN; 

NAME SEX AGE HEIGHT WEIGHT 
JOHN M 12 59.0 99.5 
JAMES M 12 57.3 83.0 
ALFRED M 14 69.0 112.5 
WILLIAM M 15 66.5 112. 0 
JEFFREY M 13 62.5 84.0 
RONALD M 15 67.0 133.0 
THOMAS M 11 57.5 85.0 
PHILIP M 16 72.0 150.0 
ROBERT M 12 64.8 128.0 
HENRY M 14 63.5 102.5 
JANET F 15 62.5 112. 5 
JOYCE F 11 51. 3 50.5 
JUDY F 14 64.3 90.0 
CAROL F 14 62.8 102.5 
JANE F 12 59.8 84.5 
LOUISE F 12 56.3 77.0 
BARBARA F 13 65.3 98.0 
MARY F 15 66.5 112. 0 
ALICE F 13 56.5 84.0 
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Final Report 

Example: Add a column for the observation number. 

Skip a line between the heading and the first 
observation. 

DATA _NULL; 
SET CLASS; 
FILE PRINT NOTITLES HEADER=COLHEAD; 
PUT @15 _N_ 2. @21 NAME $8. @33 SEX $1. 

@40 AGE 2. @48 HEIGHT 4.1 @57 WEIGHT 5.1; 
RETURN; 

COLHEAD: 
PUT @14 'OBS' @21 'NAME' @32 'SEX' @39 'AGE' 

@46 'HEIGHT' @56 'WEIGHT' /; 
RETURN; 
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Final Report 

OBS NAME SEX AGE HEIGHT WEIGHT 

1 JOHN M 12 59.0 99.5 
2 JAMES M 12 57.3 83.0 
3 ALFRED M 14 69.0 112. 5 
4 WILLIAM M 15 66.5 112. 0 
5 JEFFREY M 13 62.5 84.0 
6 RONALD M 15 67.0 133.0 
7 THOMAS M 11 57.5 85.0 
8 PHILIP M 16 72.0 150.0 
9 ROBERT M 12 64.8 128.0 

10 HENRY M 14 63.5 102.5 
11 JANET F 15 62.5 112. 5 
12 JOYCE F 11 51. 3 50.5 
13 JUDY F 14 64.3 90.0 
14 CAROL F 14 62.8 102.5 
15 JANE F 12 59.8 84.5 
16 LOUISE F 12 56.3 77.0 
17 BARBARA F 13 65.3 98.0 
18 MARY F 15 66.5 112. 0 
19 ALICE F 13 56.5 84.0 
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Controlling an Entire Page 

Example: Generate a multicolumn report from the CLASS data 
set. 

Put females on the left side of the page. 

Put males on the right side of the same page. 

Use appropriate column headings. 

I .! l ·I 'i i1 i II '110 II 111114l'i11 17 HI I' .W ll !.!H14l'i.!f l~.!H.! JOU tl H l4 J'; H !7 1811 40 41424.144454(1474~4~511.<;J515154.o;SSbS 5HS~OllM f>lb.1~"56' 671i~&<l70 

' J.1SJ'7"1~G oJJ=I ~).1iAL~ 1?1sJr1~6 <>l.i: M'-~ 

IE JIGlulr 
' 1$181. ~. ~.I ij. I l. J+'.I .I 

'" 
I! 

II 
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Controlling an Entire Page 

Example: Use the N =PS option to access a whole page. 

DATA _NULL; 

H: 

RETAIN FLINE MLINE S; 
SET CLASS; 
FILE PRINT NOTITLES HEADER=H N=PS; 
IF SEX='F' THEN 

DO; 
FLINE+ 1; 
PUT #FLINE @1 NAME $8. +2 AGE 2. +5 HEIGHT 4.1 

+4 WEIGHT S.1; 
END; 

ELSE 
DO; 

MLINE+1; 
PUT #MLINE @40 NAME $8. +2 AGE 2. +S HEIGHT 4.1 

+4 WEIGHT S.1; 
END; 

RETURN; 

PUT @6 'LISTING OF FEMALES' @47 'LISTING OF MALES' // 
@1 'NAME' @10 'AGE' @16 'HEIGHT' @2S 'WEIGHT' 
@40 'NAME' @49 'AGE' @SS 'HEIGHT' @64 'WEIGHT'; 

RETURN; 
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Generated Report 

LISTING OF FEMALES LISTING OF MALES 

NAME AGE HEIGHT WEIGHT NAME AGE HEIGHT WEIGHT 
I 

JANET 15 62.5 112. 5 JOHN 12 59.0 99.5 
JOYCE 1 1 51. 3 50.5 JAMES 12 57.3 83.0 
JUDY 1 II 611. 3 90.0 ALFRED 1 II 69.0 112.5 
CAROL 1 II 62.8 102.5 WILLIAM 15 66.5 112.0 
JANE 12 59.8 811. 5 JEFFREY 13 62.5 811. 0 
LOUISE 12 56.3 77.0 RONALD 15 67.0 133.0 
BARBARA 13 65.3 98.0 THOMAS 11 57.5 85.0 
MARY 15 66.5 112.0 PHILIP 16 72.0 150.0 
ALICE 13 56.5 811. 0 ROBERT 12 611 .8 128.0 

HENRY 111 63.5 102.5 
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15.3 Advanced Report Writing 
Examples 

Data for Upcoming Examples 

Example: Create a SAS data set named PAYROLL and print it. 

DATA PAYROLL; 
INPUT NAME S 1-8 DEPT 10-12 SEX $ 14 

NETPAY 16-21 GROSSPAY 23-29 PHONE 31-34; 
CARDS; 

data lines 

PROC PRINT DATA=PAYROLL; 
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Data for Upcoming Examples 

OBS NAME DEPT SEX NETPAY GROSSPAY PHONE 

1 YOUNG 911 M 229.69 313.60 6263 
2 REYNOLDS 911 F 134.03 174.15 1727 
3 STRIDE 911 M 272.53 383.110 7281 
4 GREEN 911 M 238.011 365.60 2182 
5 SMOTHERS 911 M 202.43 315.20 8272 
6 KRAUSE 911 F 182.09 2112.40 7222 
7 POWELL 911 M 167.53 243.95 2187 
8 LARSON 91 Ii F 215. Ii 7 283.92 5262 
9 ARNOLD 914 M 356.87 445.50 6473 

10 MANHART 914 M 250.34 344.78 8273 
1 1 CURCI 914 M 215.31 376.00 2638 
12 GRECO 914 M 685.23 1004.00 2723 
13 JOHNSON 91 Ii M 135.23 180.72 2765 
111 THOMPSON 914 M 221. 09 297.56 23113 
15 CORNING 915 F 103.43 1116. 16 1273 
16 WOOD 915 F 238.17 372.24 17 311 
17 GREEN 915 M 725.16 11211.51 2156 
18 TAYLOR 915 F 287.22 401.72 8374 
19 CHAPMAN 915 M 264.31 385.47 2154 
20 MOORE 915 M 557.18 7 28. 12 2358 
21 FARLOW 916 M 527.19 8112.03 31155 
22 SHIRES 916 F 187. 12 279.22 11353 
23 RICHARDS 916 M 219.27 352.84 7787 
24 SMITH 916 F 1117. 09 201.88 2232 
25 MURPHY 916 M 272.66 38 5. 1 1 2099 
26 HERZOG 917 M 692.57 1045.26 74110 
27 TALL 917 M 355.19 492.26 3830 
28 HIGGINS 917 M 777. so 1235.116 5667 
29 MCKAY 917 M 821.44 1392.27 37118 
30 SANFORD 917 F 2811.06 1105.37 3321 
31 BRANDON 918 M 5511.31 804.611 11043 
32 EPERT 918 M 224.36 310.40 3900 
33 CLANCY 918 M 245.37 3117. 12 2604 
34 POWELL 918 F 189.39 271. 511 3017 
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Generating a Payroll Report 

Example: Use PUT and FILE statements to generate a payroll 
report. 

1 2 .I 4 5 6 7 8 910 11121 1415161 .181 20 21222 2•2s26 212aji9110 3132333 3536 l jlB J9140 4142434~451464 484 50 51525354 55565 585 60 61 &26364656667~6970 

.,. r!N !$Ir ~IYI 

[Ill.!: Ll'ir ... ITial 

IJ. 1$181. ~. ~I. 
H 
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1-1-

1-1- - I-I-It_, - 1-11+-H-
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14 

1 2 J 4 5 & 7891011121 1 151&1 181~20212~2'2 25262~2~~30l13233f34353&37f3813~40414243f4445f4&47f .. 4~505152S>S 5SS651585f&0616~6~6~6~ ... 7686'70 
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Generating a Payroll Report 

PROC SORT DATA=PAYROLL; 
BY DEPT; 

DATA ....NULL; 

H: 

SET PAYROLL END=EOF; 
BY DEPT; 
FILE PRINT HEADER=H NOTITLES LINESLEFT=LL; 
IF FIRST.DEPT THEN 

DO; 
NETTOT=O; GROSSTOT=O; 
IF LL<14 THEN PUT _pAGE-; 

END; 
PUT @4 DEPT 3. @17 NAME $8. @31 PHONE 5. 

@40 SEX $1. @46 NETPAY 6.2 
@57 GROSSPAY 7.2; 

NETTOT+NETPAY; 
GROSSTOT+GROSSPAY; 
IF LAST.DEPT THEN 

DO; 
PUT @45 '---~---' @58 '-------' I 

'DEPARTMENT TOTAL' 
@42 NETTOT DOLLAR10.2 
@54 GROSSTOT DOLLAR10.2 //; 

GRANDNET+NETTOT; 
GRANDGRO+GROSSTOT; 

END; 
IF EOF THEN PUT 'OVERALL TOTAL' 

@42 GRANDNET DOLLAR10.2 
@54 GRANDGRO DOLLAR10.2; 

RETURN; 

PUT // @20 'ABC MANUFACTURING COMPANY' I 
@26 'PAYROLL REPORT' /// @17 'EMPLOYEE' 
@29 'TELEPHONE' @47 'NET' @58 'GROSS' I 
@1 'DEPARTMENT' @19 'NAME' @30 'NUMBER' 
@39 'SEX' @47 'PAY' @59 'PAY' //; 

RETURN; 
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Generating a Payroll Report 

ABC MANUFACTURING COMPANY 
PAYROLL REPORT 

EMPLOYEE TELEPHONE NET GROSS 
DEPARTMENT NAME NUMBER SEX PAY PAY 

911 YOUNG 6263 M 229.69 313.60 
911 REYNOLDS 1727 F 134.03 174.15 
911 STRIDE 7281 M 272.53 383.40 
911 GREEN 2182 M 238.04 365.60 
911 SMOTHERS 8272 M 202.43 315.20 
911 KRAUSE 7222 F 182.09 242.40 
911 POWELL 2187 M 167.53 243.95 

------- -------
DEPARTMENT TOTAL $1,426.34 $2,038.30 

914 LARSON 5262 F 215.47 283.92 
914 ARNOLD 6473 M 356.87 445.50 
914 MANHART 8273 M 250.34 344.78 
914 CURCI 2638 M 215.31 376.00 
914 GRECO 2723 M 685.23 1004.00 
914 JOHNSON 2765 M 135.23 180.72 
914 THOMPSON 2343 M 221. 09 297.56 

------- -------
DEPARTMENT TOTAL $2,079.54 $2,932.48 

915 CORNING 1273 F 103.43 146.16 
915 WOOD 1734 F 238.17 372.24 
915 GREEN 2156 M 725.16 1124.51 
915 TAYLOR 8374 F 287.22 401. 72 
915 CHAPMAN 2154 M 264.31 385.47 
915 MOORE 2358 M 557.18 728. 12 

------- -------
DEPARTMENT TOTAL $2, 175.47 $3, 158.22 
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Generating a Payroll Report 

ABC MANUFACTURING COMPANY 
PAYROLL REPORT 

EMPLOYEE TELEPHONE NET GROSS 
DEPARTMENT NAME NUMBER SEX PAY PAY 

916 FARLOW 3455 M 527.19 842.03 
916 SHIRES 4353 F 187 .12 279.22 
916 RICHARDS 7787 M 219.27 352.84 
916 SMITH 2232 F 147.09 201.88 
916 MURPHY 2099 M 272.66 38 5. 11 

------- -------
DEPARTMENT TOTAL $1,353.33 $2,061.08 

917 HERZOG 7440 M 692.57 1045.26 
917 TALL 3830 M 355.19 492.26 
917 HIGGINS 5667 M 777.50 1235.46 
917 MCKAY 3748 M 821.44 1392.27 
917 SANFORD 3321 F 284.06 405.37 

------- -------
DEPARTMENT TOTAL $2,930.76 $4,570.62 

918 BRANDON 4043 M 554.31 804.64 
918 EPERT 3900 M 224.36 310.40 
918 CLANCY 2604 M 245.37 347.12 
918 POWELL 3017 F 189.39 271.54 

------- -------
DEPARTMENT TOTAL $1,213.43 $1,733.70 

OVERALL TOTAL $11,178.87 $16,494.40 
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Generating an Employee Directory 

Example: Generate an employee directory that displays the 
employee's name, telephone extension, and 
department number. 

Alphabetically list twenty-five names on the left side of 
the page followed by nine names on the right side of 
the page. 

, ! I .• 'i "7 u •1101111111.i1<;11.1711ll'lO.!l!.1.2lHl'>2h!.72111' l0!1l!lll4\<;!(,\7Ull'4ll4l-l241444<;4h474H4'l'>O<;l'>2'i\<;.JC,')',~C,7'>H'•'lhllhlh!hlh4h~l-;Ji,;i.ur,<17u 

,,, 1-+t-H 

PROC SORT DATA=PAYROLLt 
BY NAME; 
TITLE 'ABC MANUFACTURING COMPANY'; 
TITLE3 'EMPLOYEE TELEPHONE EXTENSION'; 

DATA _NULL; 
FILE PRINT N=PS; 
DO C=1,36; 

PUT #3 @C 'EMPLOYEE' +3 'TELEPHONE' +3 
'DEPT' I @C +2 'NAME' +5 
'EXTENSION' +4 'NO'; 

DO L=6 TO 30; 
SET PAYROLL; 
PUT #L @C NAME $8. +5 PHONE 4. +7 

DEPT 3.; 
END; 

END; 
PUT JAGL; 
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Generating an Employee Directory 

ABC MANUFACTURING COMPANY 

EMPLOYEE TELEPHONE EXTENSION 

EMPLOYEE TELEPHONE DEPT EMPLOYEE TELEPHONE DEPT 
NAME EXT.EN SI ON NO NAME EXTENSION NO 

ARNOLD 6473 914 SHIRES 4353 916 
BRANDON 4043 918 SMITH 2232 916 
CHAPMAN 2154 915 SMOTHERS 8272 911 
CLANCY 2604 918 STRIDE 7281 911 
CORNING 1273 915 TALL 3830 917 
CURCI 2638 914 TAYLOR 8374 915 
EPERT 3900 918 THOMPSON 2343 914 
FARLOW 3455 916 WOOD 1734 915 
GRECO 2723 914 YOUNG 6263 911 
GREEN 2182 911 
GREEN 2156 915 . 
HERZOG 7440 917 
HIGGINS 5667 917 
JOHNSON 2765 914 
KRAUSE 7222 911 
LARSON 5262 914 
MANHART 8273 914 
MCKAY 3748 917 
MOORE 2358 915 
MURPHY 2099 916 
POWELL 2187 911 
POWELL 3017 918 
REYNOLDS 1727 911 
RICHARDS 7787 916 
SANFORD 3321 917 
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15.4 Unusual Reports 

Draw a Circle 

DATA _NULL; 
RADIUS=20; 
FILE PRINT N=PS; 
DO ANGLE=O TO 2*3.1416 BY .02; 

X=RADIUS*COS(ANGLE)+37; 
Y=26-RADIUS*SIN(ANGLE)*.6; 
PUT #Y OlX '*'; 

END; 

**************** 
*** 

*** 
** 

** 
** 

** 
* 

** 
* 
* 
* 
* 
* 
* 
** 
* 
** 

** 
** 

** 
*** 
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**************** 
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*** 

** 
** 

** 
** 
* 
** 
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*** 
** 

*** 
*** 
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Draw a Snowflake 

DATA JULL.....; 
FILE PRINT N=PS; 
A=S; 
DO ANGLE=O TO 2*3.1416 BY .02; 

RADI=S; C='.'; LINK DRAW; 
RADI=10; C='I'; LINK DRAW; 
RADI=A*SIN(6*ANGLE); 
RADI=RADI-10*(RADI<0)+10*(RADI>0); 
C='*'; LINK DRAW; 
RADI=A+12; C='"'; LINK DRAW; 
RADI=A+ 15; C= I+ I.; LINK DRAW; 

END; 
RETURN; 

DRAW: 
X=RADI*COS(ANGLE)+37; 
Y=26-RADI*SIN(ANGLE)*.6; 
PUT #Y tilX C; 
RETURN; 
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Draw a Snowflake 

++++++++++++++++ 
+++ """""""" +++ 

+++ """"" """'''' +++ 
++ """ •••• •••• """ ++ 

++ """ • •••• • """ ++ 
++ "" •••• • •• • •••• "" ++ 

++ "" • •••••••••••••• • "" ++ + "" * Iii ii# * "" + 
++ " ••••••• •••••• "" ++ 
+ ** II ........ #I **" + 
+ **I I**"+ 
+ ••••• ••••• " + 
+ ••••• • ••••• "" ++ 
+ ** I I ** " + 
+ ** II ••...... ii ** " + 
++ " •••••• •••••• "" ++ + "" • ••• 1#1 • "" + 

++ "" • •••••••••••••• • "" ++ ++ "" •••• • •• • •••• "" ++ 
++ """ • •••• • """ +++ 

++ """ **** **** """ ++ 
+++ """''" """"'' +++ 

+++ """""""" +++ 
++++++++++++++++ 
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Define a Data Set for the Next Example 

Example: Several students were classified into groups according 
to age and sex. The number of students in each group 
and the average height and weight for each group were 
determined and stored on cards. 

OPTIONS LS=72; 
DATA STUDENTS; 

INPUT AGE 1-2 SEX $ 4 N 6-7 
HEIGHT 9-12 WEIGHT 14-18; 

CARDS; 
11 F 16 57.1 80.5 
12 F 30 59.5 95.8 
13 F 16 60.2 94.2 
14 F 20 62.4 104.7 
15 F 24 62.3 108.7 
16 F 3 62.0 116.0 
11 M 14 57.0 83.7 
12 M 33 58.9 92.7 
13 M 30 62.4 102.8 
14 M 25 63.9 110.6 
15 M 15 66.0 117.8 
16 M 7 67.6 129.6 . 
I 

PROC PRINT; 
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Define a Data Set for the Next Example 

OBS AGE SEX N HEIGHT WEIGHT 

1 11 F 16 57. 1 80.5 
2 12 F 30 59.5 95.8 
3 13 F 16 60.2 94.2 
4 14 F 20 62.4 104.7 
5 15 F 24 62.3 108.7 
6 16 F 3 62.0 116.0 
7 11 M 14 57.0 83.7 
8 12 M 33 58.9 92.7 
9 13 M 30 62.4 102.8 

10 14 M 25 63.9 110. 6 
11 15 M 15 66.0 117. 8 
12 16 M 7 67.6 129.6 
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Scaling Figures 

Example: Draw a stick person with the body scaled to the 
average height and weight of the group. 

OPTIONS LS=132 PS=60; 
DATA _NULL; 

RETAIN C 1; 
FILE PRINT N=PS; 
DO C=1 TO 112 BY 21; 

SET STUDENTS; 
WIDE=(WEIGHT/HEIGHT-1)*8+1; HIGH=(HEIGHT-40)/3; 
OVER=9-WIDE/2; LINE=20-HIGH; 
PUT #LINE I QC I *' 

I QC I **** *' 
I QC I * .• * *' 
I QC I * * *' 
I QC I **** *' 
I QC I ** *' 
I QC I *************' 
I QC I *I 

I QC I *' 
I QC I *' 
I QC '*' 
I QC '*'; 

PUT #LINE //////; 
DO HIGH=HIGH TO 0 BY -1; 

PUT QC +OVER '*' +WIDE '*'; 
END; 
PUT QC +OVER Q; 
DO WIDE=WIDE TO 0 BY -1; 

PUT '*' Q • 
I 

END; 
PUT I QC I ***' 

I QC I * *' 
I QC I * *' 
I QC I * *' 
I QC I * *' 
I QC I *** ***' 
//QC +5 HEIGHT= I QC +5 WEIGHT= 
//QC +5 AGE= I QC +5 SEX=; 

END; 
PUT _pAGL; C=1; 

I &lC +5 N= 



Scaling Figures 

. . 
**** 

H(IGHT=57.1 
WE I GHT=80. 5 
N=16 

AGE=11 
SEX=F 

lff I GHT=57 
WE I GHT=83. 7 
N"' 14 

AGE=11 
SEX=M 

H(IGHT=59.5 
WEIGHT=95.8 
N""'30 

ACEco12 
SEX=F 

**** 

AGE=12 
SEX=M 

HEtGHT=60.2 
WEIGHT=9l1,2 
N=l6 

AGE=13 
SEX=F 

.. 

AGE;o13 
SEX=M 

Introduction to Report Writing 

AGE=14 
SEXooF 

AGE= 14 
SEX=M 

**** 

AGE"'15 
SEX=F 

HE I GHT-o-66 
WEIGHT=117.8 
N= 15 

AGE.,-15 
SEX=M 

HE I GHT=62 
WE IGHT=l 16 
N-"3 

AGE,,,16 
SEX=r 

AGE=16 
SEX=M 
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15.1 

15.5 Exercises 

Create a SAS data set named PAYROLL from a raw data file with the 
following record layout. Assume the data are in a disk file that has 
been assigned fileref=SALARY. 

Variable Name Field Description Field Location Variable Type 

SSN social security 1-9 numeric 
number 

NAME employee's name 10-24 character 

SEX sex 25 character 

AGE age in years 26-27 numeric 

START start date of 28-33 MMDDYY6. 
employment 

SALARY annual salary 34-38 numeric 

DEPT department number 39-41 numeric 

Use PROC PRINT to write a simple report with the specifications 
shown on the next page. 
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Exercises 

15.1 • The column headings from left to right should be: 

EMPLOYEE'S SOCIAL SECURITY ANNUAL 
NAME NUMBER SALARY 

• Salary data should be printed with dollar signs, commas, and 
zero decimal places. 

• Social security numbers should be written with hyphens in the 
appropriate places. 

• The data should be grouped by department. 

• Print the total salary for each department and over all 
departments. 

• Do not print observation numbers. 
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Exercises 

15.2 Use the PAYROLL data set described in the previous problem to write 
a customized report with the following layout. 

12.. 3'l SC\ 

i i i 
SOCIAL SECURITY DEPARTMENT ANNUAL 

NUMBER NUMBER SALARY 
t t t 
I& ~I 59 

xxx-xx-xxxx xxx $xx,xxx 
t t t 
1+ 42. 5'\ 
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Exercises 

15.3 Use PUT and FILE statements to write a table of contents for a book. 
The information for the table is stored in a file with the following 
record format. Assume the file has been assigned fileref=TABLE. 

Variable Name Field Description Field Location Variable Type 

CHAP chapter number 1-2 numeric 

NAME chapter name 3-25 character 

PAGE page number 26-28 numeric 

The layout for the table is shown below. Skip one line between each 
chapter's information. 

10 

l 
CHAPTER 

10 11 

2.7 

l 
TABLE OF CONTENTS 

l l 
xx. chapter name 

I 
chapter 
number 

55 
l 
PAGE 

.5G> 

l 
xxx 

\ 
page 

number 
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A SAS Program 

Example: Write a program that will create a SAS data set named 
PAYROLL and print the data set. 

Execute the program in noninteractive mode. 

OPTIONS TLS=64 LS=64; 
DATA PAYROLL; 

INPUT DEPT 1-3 NAME $ 5-12 SEX $ 14 
NETPAY 16-22 GROSSPAY 24-30; 

CARDS; 
917 DOBBS F 
918 EVANS M 
917 HIGGINS M 
914 LARSON F 
918 POWELL F 
916 RICHARDS M 
914 RYAN M . , 
PROC PRINT; 

169.06 
224.36 
777.50 
415.47 
189.39 
219.27 
291. 56 

272.29 
310.40 

1235.46 
483.92 
271 .54 
352.84 
399.20 

TITLE 'LISTING OF PAYROLL DATA SET'; 

Note: this program is referred to as the PAYROLL program in the 
remainder of this appendix. 

- ---------- -- -- - --- ~~~ 



566 Appendix A 

TSO Environment 

Under TSO, to execute a SAS program in noninteractive mode, 

• use an editor under TSO (EDIT, QED, SPF, or some other 
editor) to store SAS statements in a text data file 

• use the INPUT operand to identify the file that contains the 
SAS statements when you invoke the SAS CLIST. 

General form of the command to invoke the SAS CLIST: 

SASname [operands] 

where 

SASname is the name used to invoke the CLIST 
(typically the name is SAS). 

operands provide information on how the CLIST is to 
operate. 
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TSO Environment 

Selected operands: 

INPUT('"OSdatasetname"') 
specifies the name of a text data file (sequential or 
member of a partitioned data set) that contains the SAS 
program. 

LOG('" OSdatasetname"') 
specifies the name of a permanent sequential data set to 
contain the SAS log. This file must already exist. 

PRINT("' OSdatasetname"') 
specifies the name of a permanent sequential data set to 
contain the output. If the file does not already exist, it will 
be created. If it does exist, it is allocated with a disposition 
of MOD. 

Note: in all of the above operands, if the first-level qualifier of 
the data set name is the same as the userid of your current 
session, the name does not have to be enclosed in quotes. 

These operands are defined in the CLIST shipped by SAS 
Institute. They might not be available at sites that choose 
not to install this CLIST. 



568 Appendix A 

TSO Environment 

Example: Use an editor to store the PAYROLL program in a text 
file named EDU.SALARY.PCM. (The program could 
also be stored in a member of a partitioned data set.) 

READY 

Use the INPUT operand on the SAS command to 
execute the stored program in noninteractive mode. 

sas input('' 'edu.salary.pgm' '') 

NOTE: COPYRIGHT (C) 19811 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A. 
NOTE: SAS RELEASE 5.XX AT SAS INSTITUTE DATA CENTER (00000000) 

NOTE: DATA SET WORK.PAYROLL HAS 7 OBSERVATIONS AND 5 VARIABLES. 
5011 OBS/TRK 

LISTING OF PAYROLL DATA SET 

OBS DEPT NAME SEX NETPAY GROSSPAY 

1 917 DOBBS F 169.06 272.29 
2 918 EVANS M 2211.36 310.110 
3 917 HIGGINS M 777. 50 1235.116 
Ii 914 LARSON F Ii 15. Ii 7 1183.92 
5 918 POWELL F 189.39 271. 511 
6 916 RICHARDS M 219.27 352.811 
7 9111 RYAN M 291. 56 399.20 

NOTE: SAS INSTITUTE, SAS CIRCLE, BOX 8000, CARY, N.C. 27511-8000 

Note: by default, the SAS log and output will be displayed on 
your screen. 
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TSO Environment 

Example: Repeat the previous example except direct the SAS log 
to a file named EDU.SALARY.LOG and direct the 
output to a file named EDU.SALARY.LIST. 

READY 
sas input( '''edu.salary.pgm' '') + 

log('' 'edu.salary.log' '') + 
print('' 'edu.salary.list''') 

Contents of EDU.SALARY.LOG 

SAS(R) LOG OS SAS 5.XX MVS/XA TSO USER TSOUSER 

NOTE: COPYRIGHT (C) 1984 SAS INSTITUTE INC., CARY, N.C. 27511, 
U.S.A. 
NOTE: SAS RELEASE 5.XX AT SAS INSTITUTE DATA CENTER (00000000) 

1 OPTIONS TLS=64 LS=64; 
2 DATA PAYROLL; 
3 INPUT DEPT 1-3 NAME $ 5-12 SEX $ 14 
4 NETPAY 16-22 GROSSPAY 24-30; 
5 CARDS; 

NOTE: DATA SET WORK.PAYROLL HAS 7 OBSERVATIONS AND 5 VARIABLES. 
504 OBS/TRK 

13 ; 
14 PROC PRINT; 
15 TITLE 'LISTING OF PAYROLL DATA SET'; 

NOTE: SAS INSTITUTE, SAS CIRCLE, BOX 8000, CARY, N.C. 27511-8000 
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TSO Environment 

Contents of EDU.SALARY.LIST 

LISTING OF PAYROLL DATA SET 

OBS DEPT NAME SEX NETPAY GROSS PAY 

1 917 DOBBS F 169.06 272.29 
2 918 EVANS M 224.36 310.40 
3 917 HIGGINS M 777. so 1235.46 
4 914 LARSON F 415.47 483.92 
s 918 POWELL F 189.39 271.54 
6 916 RICHARDS M 219.27 352.84 
7 914 RYAN M 291. 56 399.20 
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CMS Environment 

Under CMS, to execute a SAS program in noninteractive mode, 

• use an editor under CMS (EDIT, EDGAR, XEDIT, or some other 
editor) to store SAS statements in a CMS file with 
filetype=SAS 

• specify the filename of the file that contains the SAS 
statements when you invoke the SAS EXEC with the SAS 
command. 

General form of the SAS command: 

SAS filename 

where 

filename is the filename of the file (with filetype =SAS) 
that contains the SAS statements. 

When this method is used, the SAS System normally creates two disk 
files that are formatted for a printer. 

Both files have the same filename as the file of SAS statements. 

One has filetype=SASLOG and the other has filetype= LISTING. 

filetype=SASLOG 
contains the SAS log. 

filetype= LISTING 
contains output from SAS programs. 
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CMS Environment 

Example: Use an editor to store the PAYROLL program in a CMS 
file named SALARY SAS A. 

R; 

Specify SALARY in the SAS command to execute the 
stored program in noninteractive mode. 

sas salary 

• The SAS log is stored in a file named SALARY SASLOG A. 

• The procedure output is stored in a file named SALARY 
LISTING A. 
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CMS Environment 

Use the CMS TYPE command to list the contents of the file SALARY 
SASLOG A on your terminal. 

R• r 
type salary saslog a 

Contents of SALARY SASLOG A 

SAS(R) LOG CMS SAS 5.XX VM/CMS CMS USER CMSUSER 

NOTE: COPYRIGHT (C) 1984 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A. 
NOTE: CMS SAS RELEASE 5.XX AT SAS INSTITUTE DATA CENTER (00000000). 

NOTE: CPUID VERSION = FF SERIAL = 000000 MODEL = 4381 . 
1 OPTIONS TLS=64 LS=64; 
2 DATA PAYROLL; 
3 INPUT DEPT 1-3 NAME $ 5-12 SEX $ 14 
4 NETPAY 16-22 GROSSPAY 24-30; 
5 CARDS; 

NOTE: DATA SET WORK.PAYROLL HAS 7 OBSERVATIONS AND 5 VARIABLES. 

13 ; 
14 PROC PRINT; 
15 TITLE 'LISTING OF PAYROLL DATA SET'; 

NOTE: SAS INSTITUTE, SAS CIRCLE, BOX 8000, CARY, N.C. 27511-8000 
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CMS Environment 

Use the CMS TYPE command to list the contents of the file SALARY 
LISTING A on your terminal. 

R· I 
type salary listing a 

Contents of SALARY LISTING A 

LISTING OF PAYROLL DATA SET 

OBS DEPT NAME SEX NETPAY GROS SPAY 

1 917 DOBBS F 169.06 272.29 
2 918 EVANS M 224.36 310.40 
3 917 HIGGINS M 777.50 1235.46 
4 914 LARSON F 415.47 483.92 
5 918 POWELL F 189.39 271. 54 
6 916 RICHARDS M 219.27 352.84 
7 914 RYAN M 291. 56 399.20 
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ICCF Environment 

Under ICCF, to execute a SAS program in noninteractive mode, 

• use an editor under ICCF to store SAS statements in an ICCF 
library member 

• specify the filename of the file that contains the SAS 
statements when you invoke the SAS System. 

General form for invoking the SAS System: 

SAS membername 

where 

SAS is the name of an ICCF library member that 
contains an ICCF procedure provided by SAS 
Institute. (This ICCF procedure is usually in a 
common ICCF library.) 

membername is the name of the ICCF library member that 
contains the SAS statements. 

If you use the procedure supplied by SAS Institute, the SAS System 
writes 

• the SAS log to your terminal 

• the output to a member named SASLST.P in your ICCF library. 

Note: the ICCF procedure provided by SAS Institute is 
documented in the SAS Companion for the VSE 
Operating System. 
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ICCF Environment 

Example: Use an editor to store the PAYROLL program in an 
ICCF library member named SALARY. 

Specify SALARY when you invoke the SAS System to 
execute the stored program in noninteractive mode. 

sas salary 

• The SAS log is written to the terminal. 

• The output is stored in a library member named SASLST.P. 
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ICCF Environment 

SAS Log 

NOTE: SAS/VSE 5.XX BETA RELEASE SYSTEM. 
SAS(R) LOG VSE SAS 5.XX VSE 1.3.5 ICCF USER USER1 

NOTE: COPYRIGHT (C) 1984 SAS INSTITUTE INC., CARY, N.C. 27511, U.S.A. 
NOTE: SAS RELEASE 5.XX AT SAS/VSE 5.XX RELEASE SYSTEM (00000000). 

1 
2 
3 
4 
5 

OPTIONS TLS=64 LS=64; 
DATA PAYROLL; 

INPUT DEPT 1-3 NAME $ 5-12 SEX $ 14 
NETPAY 16-22 GROSSPAY 24-30; 

CARDS; 

NOTE: DATA SET WORK.PAYROLL HAS 7 OBSERVATIONS AND 5 VARIABLES. 
221 OBS/TRK 

13 
14 
15 

NOTE: 
NOTE: 

NOTE: 

I 

PROC PRINT; 
TITLE 'LISTING OF PAYROLL DATA SET'; 

THE PROCEDURE PRINT PRINTED PAGE 1. 
SAS INSTITUTE INC. 
SAS CIRCLE 
PO BOX 8000 
CARY, N.C. 27511-8000 

SAS/VSE COMPLETED NORMALLY. 
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ICCF Environment 

Use the /LIST command to list the contents of the file SASLST.P on 
your terminal. 

/list saslst.p 

Contents of SASLST .P 

LISTING OF PAYROLL DATA SET 

OBS DEPT NAME SEX NETPAY GROSS PAY 

1 917 DOBBS F 169.06 272.29 
2 918 EVANS M 224.36 310.40 
3 917 HIGGINS M 777.50 1235.46 
4 914 LARSON F 415.47 483.92 
5 918 POWELL F 189.39 271.54 
6 916 RICHARDS M 219.27 352.84 
7 914 RYAN M 291. 56 399.20 
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Chapter 3 Solutions 

3.1 Given the following two raw data records: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

Column 1234567890 
452 857 
763 943 

DATA; INPUT X Y; 
CARDS; 

DATA; INPUT X 1-3 y 5-7; 
CARDS; 

DATA; INPUT X 1-2 .1 y 6-7; 
CARDS; 

DATA; INPUT X $ y $; 
CARDS; 

DATA; INPUT X $ 1-7 y $ 2-5; 
CARDS; 

DATA; INPUT X 3. y 3.; 
CARDS; 

DATA; INPUT X 3.2 @6 y 3. ; 
CARDS; 

DATA; INPUT X/Y; 
CARDS; 

Solutions to Exercises 581 

SAS Data Sets 

x y 
452 857 
763 943 

452 857 
763 943 

4.5 57 
7.6 43 

11 452 11 11 857 11 

11 763 11 11 943 11 

11 452 857" "52 8" 
11 763 943" 11 63 9" 

452 85 
763 94 

4.52 57 
7.63 43 

452 763 
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Chapter 3 Solutions 

3.2 a. list input 

INPUT STATE S COUNTY S SQMILE REGION TRACT 
CODE S RAINFALL TEMP TEMPTYPE S; 

3.2 b. column input 

INPUT STATE S 1-3 COUNTY $ 5-12 SQMILE 14-19 
REGION 23-25 TRACT 29-31 CODE S 34-35 
RAINFALL 40-46 TEMP 50-54 TEMPTYPE S 59; 

3.2 c. formatted input 

INPUT STATE $3. lil5 COUNTY $8. lil14 SQMILE 6. 
@23 REGION 3. lil29 TRACT 3. lil34 CODE $2. 
lil40 RAINFALL 7. lil50 TEMP 5. 
@59 TEMPTYPE $1.; 

3.3 DATA AIRLINE; 
INPUT CODE $ REVENUE NUMBER FLIGHT FUEL; 
CARDS; 

data lines 

3.4 DATA NUCLEAR; 
INPUT REGION $ 1-20 PLANTS 21-25 

CARDS; 

PROXIMIT 26-30 LOCATION S 31-40 
12 ACCIDENT 26-30 ENERGY 31-35 
FAVOR $ 36 13 QUEST1 $ 1 QUEST2 $ 2 
QUEST3 S 3 QUEST4 S 4; 

data lines 
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Chapter 4 Solutions 

4.1 a. DATA SALES; 
INPUT CLERK $5. DEPT $8. COST 5.; 
CARDS; 

SMITHCLOTHING19.28 
SMITHTOYS 6.74 
JONES TOYS 3.72 
ASHLYTOYS 15.83 
JONESCLOTHING21.92 
SMITHTOYS 6.97 
JONESCLOTHING11.58 
SMITHCLOTHING12.76 
SMITHCLOTHING15.49 
ASHLYTOYS 5.45 
ASHLYCLOTHING15.90 
ASHLYTOYS 17.93 
JONESCLOTHING 9.04 
SMITHTOYS 19.29 
SMITHCLOTHING12.67 
ASHLYCLOTHING16.65 

4.1 b. PROC PRINT; 

4.1 c. PROC PRINT NOOBS; 
VAR CLERK COST; 

4.1 d. PROC SORT; 
BY CLERK DESCENDING COST; 

PROC PRINT; 
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Chapter 4 Solutions 

4.1 e. 

4.1 f. 

4.2 a. 

4.2 b. 

4.2 c. 

4.2 d. 

PROC PRINT; 
BY CLERK; 
PAGEBY CLERK; 

PROC PRINT; 
BY CLERK; 
SUM COST; 

DATA WATER; 
INPUT ACCOUNT $ 1-8 PAST 9-14 

PRESENT 15-20 MONTH $ 21-23 
YEAR 24-27 COST 28-32; 

CARDS; 

data lines 

PROC SORT; 
BY ACCOUNT; 

PROC PRINT NOOBS; 

PROC PRINT DOUBLE NOOBS; 
VAR ACCOUNT COST; 

PROC PRINT N NOOBS; 
VAR YEAR MONTH COST; 
SUM COST; 
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Chapter 5 Solutions 

5.1 a. 

5.1 b. 

5.1 c. 

5.1 d. 

DATA NCSC; 
INPUT STATE $ 1-2 MONTH $ 3-5 RAIN 6-10 

MAXTEMP 11-15 MINTEMP 16-20 MEANTEMP 21-25; 
LENGTH PRECIP $ 3 TEMP $ 4; 

DIFF=MAXTEMP-MINTEMP; 

IF RAIN< 2 THEN PRECIP='DRY'; 
ELSE PRECIP='WET'; 
IF MEANTEMP > 80 THEN TEMP='HOT'; 
ELSE IF 40 < MEANTEMP <= 80 THEN TEMP='MILD'; 
ELSE IF MEANTEMP <= 40 THEN TEMP='COLD'; 
CARDS; 

data lines 

PROC PRINT; 
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Chapter 5 Solutions 

5.2 DATA NCSC; 
INPUT STATE $ 1-2 MONTH $ 3-5 RAIN 6-10 

MAXTEMP 11-15 MINTEMP 16-20 MEANTEMP 21-25; 
LENGTH PRECIP $ 3 TEMP $ 4; 
IF RAIN< 2 THEN PRECIP='DRY'; 
ELSE PRECIP='WET'; 
IF MEANTEMP > 80 THEN TEMP='HOT'; 
ELSE IF 40 < MEANTEMP <= 80 THEN TEMP='MILD'; 
ELSE IF MEANTEMP <= 40 THEN TEMP='COLD'; 
MAXTEMP=5*(MAXTEMP-32)/9; 
MINTEMP=5*(MINTEMP-32)/9; 
MEANTEMP=5*(MEANTEMP-32)/9; 
DIFF=MAXTEMP-MINTEMP; 
CARDS; 

data lines 

PROC PRINT; 
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Chapter 5 Solutions 

5.3 DATA JALOPY; 
INPUT DAYS DAYRATE MILES MILERATE DISCRATE INSURE; 
IF DAYS < 1 THEN RENTCOST = DAYRATE; 
ELSE RENTCOST = DAYS*DAYRATE; 
MILECOST=MILES*MILERATE; 
IF INSURE=1 THEN NSURCOST=6*CEIL{DAYS); 
ELSE NSURCOST=O; 
DISCOUNT=DISCRATE*(RENTCOST+MILECOST); 
SUBTOTAL=RENTCOST+MILECOST+NSURCOST-DISCOUNT; 
TAX=.06*SUBTOTAL; 
TOTAL=SUBTOTAL+TAX; 
CARDS; 

data lines 

PROC PRINT; 
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6.1 

Chapter 6 Solutions 

Column 1234567 

~ 
~ 

a. DATA; INPUT X Y; 
Z=X/Y; 
CARDS; 

b. DATA; INPUT X Y; 
Z=X+Y; 
CARDS; 

c. DATA; INPUT X Y; 
Z=MEAN(X,Y); 
CARDS; 

d. DATA; INPUT X Y; 
IF X<Y THEN Z='LOSS'; 
CARDS; 

e. DATA; INPUT X Y; 
Z=X-Y; 
IF Z<O THEN Z=O; 
CARDS; 

SAS Data Sets 
x y z 
4 0 . 
10 20 . 5 

6 . . 
4 0 4 

10 20 30 

6 . . 
4 0 2 

10 20 15 

6 . 6 

4 0 

10 20 LOSS 

6 . 
4 0 4 

10 20 0 

6 . 0 
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Chapter 7 Solutions 

7.1 a. DATA SALES; 
INPUT CLERK $ 1-5 DEPT $ 6-13 COST 14-18; 
IF DEPT='TOYS' THEN COM=.075*COST; 
ELSE COM=.05*COST; 
CARDS; 

SMITHCLOTHING19.28 
SMITHTOYS 6.74 
JONES TOYS 3.72 
ASHLYTOYS 15.83 
JONESCLOTHING21.92 
SMITHTOYS 6.97 
JONESCLOTHING11.58 
SMITHCLOTHING12.76 
SMITHCLOTHING15.49 
ASHLYTOYS 5.45 
ASHLYCLOTHING15.90 
ASHLYTOYS 17.93 
JONESCLOTHING 9.04 
SMITHTOYS 19.29 
SMITHCLOTHING12.67 
ASHLYCLOTHING16.65 

7.1 b. PROC PRINT; 

7.1 c. PROC FREQ; 
TABLES CLERK; 

7.1 d. PROC FREQ; 
TABLES CLERK*DEPT; 
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7.1 e. 

7.1 f. 

7.2 a. 

7.2 b. 

PROC MEANS MEAN MIN MAX; 
VAR COST; 

PROC SORT; 
BY CLERK; 

PROC MEANS N MEAN SUM; 
VAR COST; 
BY CLERK; 

DATA WATER; 
INPUT ACCOUNT $ 1-8 PAST 9-14 PRESENT 15-20 

MONTH $ 21-23 YEAR 24-27; 
GALLONS=PRESENT-PAST; 
WATER=.SS*GALLONS/100; 
SEWER=.8*WATER; 
TAX=.04*(WATER+SEWER); 
BILL=WATER+SEWER+TAX; 
CARDS; 

data lines 

PROC SORT; 
BY ACCOUNT; 

PROC PRINT NOOBS; 
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Chapter 7 Solutions 

7.2 c. 

7.2 d. 

7.2 e. 

7.3 a. 

7.3 b. 

PROC MEANS MEAN; 
VAR WATER SEWER BILL; 

PROC SORT; 
BY MONTH; 

PROC MEANS MEAN MIN MAX; 
VAR WATER SEWER BILL; 
BY MONTH; 

PROC SORT; 
BY YEAR ACCOUNT; 

PROC MEANS SUM; 
VAR WATER SEWER BILL; 
BY YEAR ACCOUNT; 

DATA HOUSES; 
INPUT ADDRESS S 1-25 STYLE S 26-33 

SQFEET 34-37 BR 38 BATHS 39 

CARDS; 

AGE 40-41 FIRE 42 BASE 43 
GARAGE 44 ASSUME 45 PRICE 46-51; 

data lines 

PROC PRINT; 
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7.3 c. 

7.3 d. 

7.3 e. 

7.3 f. 

7.3 g. 

PROC SORT; 
BY PRICE; 

PROC PRINT; 

PROC FREQ; 
TABLES STYLE; 

PROC FREQ; 
TABLES BR*BATHS; 

PROC MEANS MEAN MIN MAX; 
VAR PRICE; 

PROC SORT; 
BY STYLE; 

PROC MEANS N MEAN; 
VAR PRICE; 
BY STYLE; 
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Chapter 7 Solutions 

7.4 a. 

7.4 b. 

DATA INSURE; 
INPUT POLICY$ 1-10 CUSTOMER$ 11-35 AGENT 36-40 

BASEPREM 41-47 PLAN 48 TYPE $ 49-54; 
IF PLAN=1 THEN 

DO; 
YEARPREM=BASEPREM; 
PAYMENT=BASEPREM; 

END; 
ELSE IF PLAN=2 THEN 

DO; 
YEARPREM=1.05*BASEPREM; 
PAYMENT=YEARPREM/4; 

END; 
ELSE IF PLAN=3 THEN 

DO; 
YEARPREM=1.10*BASEPREM; 
PAYMENT=YEARPREM/12; 

END; 
FEE=YEARPREM-BASEPREM; 
CARDS; 

data lines 

PROC MEANS SUM; 
VAR BASEPREM YEARPREM FEE; 

--·-------· ~·-- ---~ 
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7.4 c. 

7.4 d. 

7.4 e. 

7.4 f. 

PROC SORT; 
BY TYPE; 

PROC MEANS N SUM; 
VAR YEARPREM; 
BY TYPE; 

PROC SORT; 
BY AGENT; 

PROC MEANS SUM; 
VAR BASEPREM YEARPREM; 
BY AGENT; 

PROC FREQ; 
TABLES PLAN; 

PROC FREQ; 
TABLES AGENT*TYPE; 
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Chapter 8 Solutions 

8.1 a. 

8.1 b. 

8.1 c. 

8.1 d. 

DATA HOUSES; 
INPUT ADDRESS $ 1-25 STYLE $ 26-33 

SQFEET 34-37 BR 38 BATHS 39 

CARDS; 

AGE 40-41 FIRE 42 BASE 43 
GARAGE 44 ASSUME 45 PRICE 46-51; 

data lines 

PROC PRINT; 

DATA UNDER70; 
SET HOUSES; 
IF PRICE<=70000; 

PROC PRINT; 

DATA RANCH SPLIT TWOSTORY; 
SET HOUSES; 
IF STYLE='RANCH' THEN OUTPUT RANCH; 
ELSE IF STYLE='SPLIT' THEN OUTPUT SPLIT; 
ELSE OUTPUT TWOSTORY; 

PROC PRINT DATA=RANCH; 
TITLE 'LISTING OF RANCH STYLE HOUSES'; 

PROC PRINT DATA=SPLIT; 
TITLE 'LISTING OF SPLIT LEVEL HOUSES'; 

PROC PRINT DATA=TWOSTORY; 
TITLE 'LISTING OF TWO-STORY HOUSES'; 
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Chapter 8 Solutions 

8.1 e. 

8.1 f. 

DATA BUYER1 BUYER2 BUYER3; 
SET HOUSES; 
IF BR=3 & BATHS=2 THEN OUTPUT BUYER1; 
IF BR=4 & BATHS=2 & PRICE<90000 THEN OUTPUT BUYER2; 
IF BR=3 & BATHS=2 & FIRE=1 THEN OUTPUT BUYER3; 

PROC PRINT DATA=BUYER1; 
TITLE '3-BEDROOM, 2-BATH HOUSES'; 

PROC PRINT DATA=BUYER2; 
TITLE '4-BEDROOM, 2-BATH HOUSES'; 
TITLE2 'FOR UNDER $90,000'; 

PROC PRINT DATA=BUYER3; 
TITLE '3-BEDROOM, 2-BATH HOUSES'; 
TITLE2 'WITH A FIREPLACE'; 

DATA GARAGE NOGARAGE; 
SET BUYER3; 
KEEP ADDRESS PRICE; 
IF GARAGE=1 THEN OUTPUT GARAGE; 
ELSE OUTPUT NOGARAGE; 

PROC PRINT DATA=GARAGE; 
TITLE '3 BEDROOM-2 BATH HOUSES'; 
TITLE2 'WITH A FIREPLACE AND GARAGE'; 

PROC PRINT DATA=NOGARAGE; 
TITLE '3 BEDROOM-2 BATH HOUSES'; 
TITLE2 'WITH A FIREPLACE AND NO GARAGE'; 
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Chapter 8 Solutions 

8.1 g. 

8.2 a. 

8.2 b. 

DATA UNDER75(DROP=FIRE BASE BR BATHS GARAGE) 
OVER75(DROP=BR BATHS AGE BASE STYLE); 

SET BUYER2; 
IF PRICE<75000 THEN OUTPUT UNDER75; 
ELSE OUTPUT OVER75; 

PROC PRINT DATA=UNDER75; 
TITLE '4 BEDROOM-2 BATH HOUSES'; 
TITLE2 'FOR UNDER $75,000'; 

PROC PRINT DATA=OVER75; 
TITLE '4 BEDROOM-2 BATH HOUSES'; 
TITLE2 'FOR $75,000 TO $90,000'; 

DATA DIRECT; 
INPUT NUMBER 1-7 EXCHANGE 1-3 NAME $ 8-35 

ADDRESS $ 36-55 ZIP 56-60; 
CARDS; 

data lines 

PROC PRINT; 

DATA WRONG; 
SET DIRECT; 
IF ZIP = 28007 & EXCHANGE ~= 862 OR 

ZIP = 28008 & EXCHANGE = 862; 
PROC PRINT; 



598 Appendix B 

Chapter 8 Solutions 

8.2 c. 

8.3 a. 

8.3 b. 

DATA EX862 EX863 EX864; 
SET DIRECT; 
IF EXCHANGE = 862 THEN OUTPUT EX862; 
ELSE IF EXCHANGE = 863 THEN OUTPUT EX863; 
ELSE IF EXCHANGE = 864 THEN OUTPUT EX864; 

PROC PRINT DATA=EX862; 
TITLE 'CUSTOMERS WITH THE 862 EXCHANGE'; 

PROC PRINT DATA=EX863; 
TITLE 'CUSTOMERS WITH THE 863 EXCHANGE'; 

PROC PRINT DATA=EX864; 
TITLE 'CUSTOMERS WITH THE 864 EXCHANGE'; 

DATA EMPLOYEE; 
INPUT SSN 1-9 START $ 10-15 SALARY 16-20 

DEPT 21-23; 
CARDS; 

data lines 

DATA DEPT121; 
SET EMPLOYEE(DROP=START); 
IF DEPT=121; 
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Chapter 8 Solutions 

8.3 c. 

8.3 d. 

DATA DEPT121 DEPT131 DEPT141; 
SET EMPLOYEE; 
IF DEPT=121 THEN OUTPUT DEPT121; 
ELSE IF DEPT=131 THEN OUTPUT DEPT131; 
ELSE IF DEPT=141 THEN OUTPUT DEPT141; 

DATA ALL 
DEPT121(DROP=DEPT) 
DEPT131(DROP=DEPT) 
DEPT141(DROP=DEPT); 

INPUT SSN 1-9 SALARY 16-20 DEPT 21-23; 
OUTPUT ALL; 
IF DEPT=121 THEN OUTPUT DEPT121; 
ELSE IF DEPT=131 THEN OUTPUT DEPT131; 
ELSE IF DEPT=141 THEN OUTPUT DEPT141; 
CARDS; 

data lines 
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Chapter 9 Solutions 

9.1 a. DATA PAYROLL; 
INPUT DEPT 1-3 NAME $ 5-12 NUMBER 14-18 

SEX $ 20 NETPAY 22-28 GROSSPAY 30-36; 
CARDS; 

914 LARSON 11357 F 265.47 383.92 
914 RYAN 10961 M 291.56 399.20 
914 JOHNSON 10546 M 435.23 618.72 
914 THOMPSON 11584 M 221.09 297.56 
915 WOOD 8113 F 238.17 372.24 
915 TAYLOR 2943 F 287.22 401.72 
915 MOORE 12649 M 557.18 728. 12 
915 HELMS 3658 M 479.26 701.26 
916 SHIRES 10052 F 487.12 729.22 
916 RICHARDS 5781 M 319.27 472.84 
916 SMITH 6237 F 207.09 345.88 
916 MURPHY 6927 M 272.66 385.11 
916 FAIRLEY 8846 M 521.66 834.80 
917 HERZOG 6433 M 692.57 1045.26 
917 TALL 11931 M 355.19 492.26 
917 HIGGINS 11658 M 777. 50 1235.46 
917 DOOB 10554 F 669.06 972.29 
918 EPERT 7716 M 224.36 310.40 
918 CLANCY 6648 M 245.37 34 7. 12 
918 POWELL 8123 F 789.39 1271.54 

9.1 b. PROC PRINT; 

9.1 c. PROC PRINT; 
FORMAT NETPAY GROSSPAY DOLLAR9.2; 
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Chapter 9 Solutions 

9.1 d. 

9.1 e. 

9.1 f. 

PROC FORMAT; 
VALUE $SEXFMT 'F'='FEMALE' 'M'='MALE'; 
VALUE DEPTFMT 914='MARKETING' 

915='MAINTENANCE' 
916='RESEARCH & DEVELOPMENT' 
917='ADMINISTRATION' 
918= I EDUCATION I; 

PROC PRINT; 
FORMAT SEX $SEXFMT. DEPT DEPTFMT. 

NETPAY GROSSPAY DOLLAR9.2; 

PROC MEANS MEAN; 
VAR NETPAY; 
LABEL NETPAY='NET PAY OF EMPLOYEE'; 

PROC SORT; 
BY DEPT; 

PROC MEANS MEAN; 
VAR NETPAY; 
BY DEPT; 
LABEL NETPAY='NET PAY OF EMPLOYEE' 

DEPT='DEPARTMENT'; 
FORMAT DEPT DEPTFMT.; 
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Chapter 9 Solutions 

9.2 a. 

9.2 b. 

9.2 c. 

9.2 d. 

DATA HOUSES; 
INPUT ADDRESS $ 1-25 STYLE $ 26-33 

SQFEET 34-37 BR 3S BATHS 39 
AGE 40-41 FIRE 42 BASE 43 
GARAGE 44 ASSUME 45 PRICE 46-51; 

CARDS; 

data lines 

PROC PRINT; 
FORMAT PRICE DOLLARS. BR BATHS WORDS.; 

PROC SORT; 
BY STYLE; 

PROC MEANS MEAN; 
BY STYLE; 
VAR PRICE; 
LABEL STYLE='STYLE OF THE HOUSE'; 

PROC FORMAT; 
VALUE YESNO O='NO' 1='YES'; 
PICTURE SQFT LOW-HIGH='0000 SQ. FT.'; 
PICTURE AGEFMT LOW-HIGH='00 YEARS OLD'; 

PROC PRINT; 
FORMAT PRICE DOLLARS. BR BATHS WORDS. 

FIRE BASE GARAGE ASSUME YESNO. 
SQFEET SQFT. AGE AGEFMT.; 
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Chapter 10 Solutions 

10.1 DATA ORDERS; 
INPUT DATEOUT YYMMDD8. @11 DATEIN YYMMDDG. 

MILES 21-24; 
RATIO=MILES/((DATEIN-DATEOUT)+1); 
CARDS; 

data lines 

PROC PRINT; 
FORMAT DATEOUT DATEIN WEEKDATE30.; 

10.2 DATA BIRTHDAY; 
INPUT NAME$ 1-20 @24 BORN DATE7.; 
IF MONTH(TODAY())=12 THEN NEXTMON=1; 
ELSE NEXTMON=MONTH(TODAY())+1; 
IF MONTH(BORN)=NEXTMON; 
CARDS; 

data lines 

PROC PRINT; 
FORMAT BORN WORDDATE20.; 
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Chapter 10 Solutions 

10.2 alternate solution 

DATA BIRTHDAY; 
INPUT NAME$ 1-20 @24 BORN DATE7.; 
IF MONTH(BORN)=MOD(MONTH(TODAY()),12)+1; 
CARDS; 

data lines 

PROC PRINT; 
FORMAT BORN WORDDATE20.; 

10.3 DATA MATURE ; 
INPUT ID 1-10 NAME$ 11-30 AMOUNT 31-38 

RATE 39-43 ISSUE MMDDYY8. 
EXPIRE MMDDYYS.; 

IF EXPIRE=TODAY(); 
INTEREST=(EXPIRE-ISSUE)*AMOUNT*RATE/365; 
CARDS; 

data lines 

PROC PRINT; 
FORMAT ISSUE EXPIRE MMDDYY8. 

AMOUNT INTEREST DOLLAR10.2; 
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Chapter 11 Solutions 

11.1 a. 

11.1 b. 

11.1 c. 

11.1 d. 

DATA CHICAGO; 
INPUT MONTH 1-2 SEASON 3 CITY $ 4-10 

LOW 11-13 HIGH 14-16; 
CARDS; 

14CHICAGO 17 32 
24CHICAGO 20 35 
31CHICAGO 29 45 
41CHICAGO 40 59 
51CHICAGO 50 70 
62CHICAGO 60 81 
72CHICAGO 65 84 
82CHICAGO 64 83 
93CHICAGO 56 76 

103CHICAGO 46 65 
113CHICAGO 33 48 
124CHICAGO 22 35 

PROC PLOT; 
PLOT LOW*MONTH; 

PROC PLOT; 
PLOT HIGH*MONTH; 

PROC PLOT; 
PLOT LOW*MONTH='-' HIGH*MONTH='+'/OVERLAY; 
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Chapter 11 Solutions 

11.2 a. DATA WEATHER; 
INPUT MONTH 1-2 SEASON 3 CITY $ 4-10 

LOW 11-13 HIGH 14-16; 
RANGE=HIGH-LOW; 
CARDS; 

14CHICAGO 17 32 
24CHICAGO 20 35 
31CHICAGO 29 45 
41CHICAGO 40 59 
51CHICAGO 50 70 
62CHICAGO 60 81 
72CHICAGO 65 84 
82CHICAGO 64 83 
93CHICAGO 56 76 

103CHICAGO 46 65 
113CHICAGO 33 48 
124CHICAGO 22 35 

14PHOENIX 38 65 
24PHOENIX 41 69 
31PHOENIX 45 75 
41PHOENIX 52 84 
51PHOENIX 60 93 
62PHOENIX 68102 
72PHOENIX 78105 
82PHOENIX 76102 
93PHOENIX 69 98 

103PHOENIX 57 88 
113PHOENIX 45 75 
124PHOENIX 39 66 

11.2 b. PROC CHART; 
VBAR CITY/SUMVAR=LOW TYPE=MEAN; 
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Chapter 11 Solutions 

11.2 c. 

11.2 d. 

11.2 e. 

11.3 a. 

PROC CHART; 
BLOCK SEASON/SUMVAR=HIGH TYPE=MEAN DISCRETE 

GROUP=CITY; 

PROC SORT; 
BY CITY; 

PROC CHART; 
PIE SEASON/SUMVAR=HIGH TYPE=MEAN DISCRETE; 
BY CITY; 

PROC CHART; 
HBAR MONTH/SUMVAR=RANGE DISCRETE 

GROUP=CITY; 

DATA TV; 
INPUT AGEGROUP $ 1-5 SEX $ 6 TIME 7-10; 
CARDS; 

ADULTF37.4 
ADULTM28.6 
TEEN F25.2 
TEEN M22.1 
CHILDF26.9 
CHILDM26. 2 . , 
PROC CHART; 

HBAR AGEGROUP/GROUP=SEX SUMVAR=TIME 
MIDPOINTS='CHILD' 'TEEN' 'ADULT'; 

LABEL AGEGROUP='AGE CATEGORY'; 
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Chapter 11 Solutions 

11.3 b. DATA TV; 
INPUT AGEGROUP $ 1-5 SEX $ 6 TIME 7-10; 
CARDS; 

data lines 

PROC FORMAT; 
VALUE $AGEFMT 'ADULT'='OVER 19' 

'TEEN'='13 TO 19' 
'CHILD'='UNDER 13'; 

VALUE $SEXFMT 'F'•'FEMALE' 'M'='MALE'; 
PROC CHART; 

HBAR AGEGROUP/GROUP=SEX SUMVAR=TIME 
MIDPOINTS='UNDER 13' 1 13 TO 19' 'OVER 19'; 

LABEL AGEGROUP='AGE CATEGORY'; 
FORMAT AGEGROUP $AGEFMT. SEX $SEXFMT.; 
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Chapter 11 Solutions 

11.4 a. 

11.4 b. 

DATA MILEAGE; 
INPUT YEAR 1-4 MPG 5-9; 
CARDS; 

196813.79 
196913.63 
197013.57 
197113.57 
197213.54 
197313.10 
197413.43 
197513.53 
197613.72 
197713.94 
197814.06 . , 
PROC PLOT; 

PLOT MPG*YEAR='*'/HAXIS=1968 TO 1978 BY 1; 
LABEL MPG='AVERAGE MILES PER GALLON'; 
TITLE 'TREND OF CAR EFFICIENCY'; 
TITLE2 'FROM 1968 TO 1978'; 

PROC CHART; 
VBAR YEAR/DISCRETE SUMVAR=MPG; 
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12.1 

Chapter 12 Solutions 

SAS Data Set 
A 

ID X Y 

1 
2 

12 
15 

a. DATA; 
SET A B; 

b. DATA; 
SET A B; 
BY ID; 

c. DATA; 
MERGE A B; 

d. DATA; 
MERGE A B; 
BY ID; 

e. DATA; 
UPDATE A B; 
BY ID; 

11 

ID 

1 
2 
1 
3 
3 

1 
1 
2 
3 
3 

1 
3 
3 

1 
2 
3 
3 

1 
2 
3 

SAS Data Set 
B 

ID x z 
1 4 
3 17 6 
3 18 

SAS Data Sets 
x y z 
12 11 . 
15 . . 
. . 4 

17 . 6 
18 . . 
12 11 . 
. . 4 

15 . . 
17 . 6 
18 . . 
. 11 4 

17 . 6 
18 . . 
. 11 4 

15 . . 
17 . 6 
18 . . 
12 11 4 
15 . . 
18 . 6 
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Chapter 12 Solutions 

12.2 a. 

12.2 b. 

DATA MASTER; 
INPUT NAME$ 1-25 HOURS 26-28 CREDITS 29-31; 
CARDS; 

data lines 

DATA CURRENT; 
INPUT NAME$ 1-25 SHOURS 26-28 SCREDITS 29-31; 
CARDS; 

data lines 

PROC SORT DATA=MASTER; 
BY NAME; 

PROC SORT DATA=CURRENT; 
BY NAME; 

DATA ALL; 
MERGE MASTER CURRENT; 
DROP HOURS CREDITS SHOURS SCREDITS; 
BY NAME; 
THOURS=HOURS+SHOURS; 
TCREDITS=CREDITS+SCREDITS; 
OLDGPA=CREDITS/HOURS; 
SEMGPA=SCREDITS/SHOURS; 
NEWGPA=TCREDITS/THOURS; 
IF THOURS < 30 THEN CLASS='FR'; 
ELSE IF 30 <= THOURS < 60 THEN CLASS='SO'; 
ELSE IF 60 <= THOURS < 90 THEN CLASS='JR'; 
ELSE IF 90 <= THOURS < 120 THEN CLASS='SR'; 
ELSE CLASS='GR'; 
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Chapter 12 Solutions 

12.2 c. 

12.2 d. 

12.3 a. 

PROC PRINT; 

PROS SORT; 
BY CLASS; 

PROC MEANS MEAN; 
VAR SEMGPA NEWGPA; 
BY CLASS; 

DATA SALES85; 
INPUT YEAR 1-4 MONTH 6-7 SALES 9-13; 
CARDS; 

1985 1 12088 
1985 2 10928 
1985 3 9384 
1985 4 9277 
1985 5 10542 
1985 6 11342 
1985 7 10993 
1985 8 11633 
1985 9 13783 
1985 10 13732 
1985 11 13926 
1985 12 14579 . , 
PROC PLOT; 

PLOT SALES*MONTH/HAXIS=1 TO 12; 
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Chapter 12 Solutions 

12.3 b. 

12.3 c. 

DATA SALES86; 
INPUT YEAR 1-2 MONTH 4-5 SALES 7-11; 
YEAR=YEAR+1900; 
CARDS; 

86 1 13882 
86 2 13801 
86 3 12917 
86 4 13277 
86 5 14831 
86 6 14979 
86 7 15003 
86 8 15710 
86 9 16583 
86 10 18435 
86 11 17553 
86 12 18367 . 
I 

PROC PLOT; 
PLOT SALES*MONTH/HAXIS=1 TO 12; 

DATA BOTH; 
MERGE SALES85(RENAME=(SALES=SALES85)) 

SALES86(RENAME=(SALES=SALES86)); 
BY MONTH; 
DROP YEAR; 

PROC PLOT; 
PLOT SALES85*MONTH='0' SALES86*MONTH='1'/0VERLAY; 
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Chapter 12 Solutions 

12.3 d. 

12.4 a. 

DATA COMBINE; · 
SET SALES85 SALES86; 
BY MONTH; 

PROC MEANS MEAN; 
VAR SALES; 
BY MONTH; 

DATA PATIENT; 
INPUT SSN 1-9 NAME $ 10-40 SEX $ 41 

BORN MMDDYY8 • ; 
CARDS; 

data lines 

DATA VISITS; 
INPUT SSN 1-9 DATE MMDDYY8. FEE 18-20; 
CARDS; 

data lines 

PROC SORT DATA=PATIENT; 
BY SSN; 

PROC SORT DATA=VISITS; 
BY SSN; 

DATA BOTH; 
MERGE PATIENT VISITS; 
BY SSN: 
IF FIRST.SSH THEN VISIT=O; 
VISIT+1; 

PROC PRINT; 
FORMAT SSN SSN11. BORN DATE MMDDYY8.; 
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Chapter 12 Solutions 

12.4 b. 

12.4 c. 

PROC SORT DATA=PATIENT; 
BY SSN; 

PROC SORT DATA=VISITS; 
BY SSN; 

DATA BILLS; 
MERGE PATIENT VISITS(IN=V); 
BY SSN; 
IF V; 
IF FIRST.SSN THEN VISIT=O; 
VISIT+1; 

PROC PRINT; 
FORMAT SSN SSN11. BORN DATE MMDDYYS.; 

DATA INVOICE; 
SET BILLS; 
BY SSN; 
IF FIRST.SSN THEN TOTAL=O; 
TOTAL+FEE; 
IF LAST.SSN; 
KEEP SSN NAME TOTAL; 

PROC PRINT; 
FORMAT SSN SSN11. TOTAL DOLLAR10.2; 
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Chapter 13 Solutions 

13.1 a. 

13.1 b. 

13.1 c. 

13.2 a. 

13.2 b. 

DATA SAFETY; 
INFILE ACCIDENT; 
INPUT YEAR 1-4 FALLS 5-9 BURNS 10-14 

INGEST 15-19 MECH 20-24 SOLID 25-29 
GAS 30-34 GUNS 35-39 OTHER 40~44; 

TOTAL=SUM(FALLS,BURNS,INGEST,MECH,SOLID, 
GAS,GUNS,OTHER); 

PROC PRINT; 

PROC MEANS MEAN DATA=SAFETY(DROP=YEAR); 

DATA COUPLES; 
INFILE STATS; 
INPUT YEAR 1-4 STATE $ 5-19 MARRIAGE 20-25 

DIVORCE 26-31; 

PROC SORT; 
BY YEAR; 

PROC MEANS SUM; 
BY YEAR; 
VAR MARRIAGE DIVORCE; 



Chapter 13 Solutions 

13.2 c. PROC SORT; 
BY STATE; 

PROC MEANS MEAN; 
BY STATE; 
VAR MARRIAGE DIVORCE; 

13.3 DATA ....NULL; 
SET SAFETY; 
FILE NEWDATA; 

Solutions to Exercises 617 

PUT YEAR 1-4 TOTAL 5-9 FALLS 10-14 
BURNS 15-19 INGEST 20-24 MECH 25-29 
SOLID 30-34 GAS 35-39 GUNS 40-44 
OTHER 45-49; 

The PUT statement above can also be written as follows: 

PUT YEAR 1-4 (TOTAL FALLS BURNS INGEST 
MECH SOLID GAS GUNS OTHER) (5.); 
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Chapter 13 Solutions 

13.4 DATA ....NULL; 
INPUT REGION $ 1-20 PLANTS 21-25 

PROXIMIT 26-30 LOCATION $ 31-40 
12 ACCIDENT 26-30 ENERGY 31-35 
FAVOR $ 36 13 QUEST1 $ 1 QUEST2 $ 2 
QUEST3 $ 3 QUEST4 $ 4; 

FILE DISKDATA; 
PUT REGION $ 1-20 PLANTS 21-25 

PROXIMIT 26-30 LOCATION $ 31-40 
ACCIDENT 41-45 ENERGY 46-50 FAVOR $ 51 
QUEST1 $ 52 QUEST2 $ 53 QUEST3 $ 54 
QUEST4 $ 55; 

CARDS; 

data lines 
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Chapter 14 Solutions 

14.1 a. 

14.1 b. 

DATA HOME.ACCIDNTS; 
INFILE ACCIDENT; 
INPUT YEAR 1-4 FALLS 5-9 BURNS 10-14 

INGEST 15-19 MECH 20-24 SOLID 25-29 
GAS 30-34 GUNS 35-39 OTHER 40-44; 

TOTAL=SUM(FALLS,BURNS,INGEST,MECH,SOLID, 
GAS,GUNS,OTHER); 

PROC CONTENTS DATA=HOME.ACCIDNTS; 

14.2 a. All environments except CMS 

PROC PRINT DATA=ACCID.ACCIDNTS; 

CMS 

PROC PRINT DATA=HOME.ACCIDNTS; 

14.2 b. All environments except CMS 

PROC MEANS MEAN DATA=ACCID.ACCIDNTS(DROP=YEAR); 

CMS 

PROC MEANS MEAN DATA=HOME.ACCIDNTS(DROP=YEAR); 
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Chapter 14 Solutions 

14.3 a. All environments except CMS 

DATA MOREDATA.SPOUSES; 
INFILE COUPLES; 

CMS 

INPUT YEAR 1-4 STATE S 5-19 
MARRIAGE 20-25 DIVORCE 26-31; 

DATA HOME.SPOUSES; 
INFILE COUPLES; 
INPUT YEAR 1-4 STATE $ 5-19 

MARRIAGE 20-25 DIVORCE 26-31; 

14.3 b. All environments except CMS 

PROC SORT DATA=MOREDATA.SPOUSES OUT=TEMP; 
BY YEAR; 

PROC MEANS SUM DATA=TEMP; 
VAR MARRIAGE DIVORCE; 
BY YEAR; 

CMS 

PROC SORT DATA=HOME.SPOUSES OUT=TEMP; 
BY YEAR; 

PROC MEANS SUM DATA=TEMP; 
VAR MARRIAGE DIVORCE; 
BY YEAR; 
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Chapter 14 Solutions 

14.3 c. All environments 

PROC SORT DATA=TEMP; 
BY STATE; 

PROC MEANS MEAN DATA=TEMP; 
VAR MARRIAGE DIVORCE; 
BY STATE; 

14.4 PROC SORT DATA=HOME.ACCIDNTS OUT=HOME.HOMACCID; 

14.5 a. 

14.5 b. 

BY TOTAL; 

DATA HOME.BIRTHS; 
INFILE BORN; 
INPUT YEAR 1-4 STATE $ 5-6 MALES 7-13 

FEMALES 14-20; 
TOTAL=MALES+FEMALES; 

PROC PLOT DATA=HOME.BIRTHS; 
PLOT MALES*YEAR='M' FEMALES*YEAR='F'/ 

OVERLAY; 
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15.1 DATA PAYROLL; 
INFILE SALARY; 
INPUT SSN 1-9 NAME $ 10-24 SEX $ 25 AGE 26-27 

START MMDDYY6. SALARY 34-38 DEPT 39-41; 
PROC SORT; 

BY DEPT; 
PROC PRINT SPLIT='+' NOOBS; 

BY DEPT; 
SUM SALARY; 
VAR NAME SSN SALARY; 
LABEL NAME='EMPLOYEE' 'S+ NAME' 

SSN='SOCIAL SECURITY+ NUMBER' 
SALARY='ANNUAL+SALARY'; 

FORMAT SALARY DOLLARS. SSN SSN11.; 

15.2 DATA ....NULL; 
SET PAYROLL; 
FILE PRINT HEADER=HEAD NOTITLES; 
PUT @14 SSN SSN11. @42 DEPT 3. @59 SALARY DOLLAR7.; 
RETURN; 

HEAD: 
PUT @12 'SOCIAL SECURITY' @39 'DEPARTMENT' 

@59 'ANNUAL' I @16 'NUMBER' 
@41 'NUMBER' @59 'SALARY' /; 

RETURN; 
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Chapter 15 Solutions 

15.3 DATA _NULL; 

H: 

INFILE TABLE; 
INPUT CHAP 1-2 NAME $ 3-2S PAGE 26-28; 
FILE PRINT NOTITLES HEADER=H; 
PUT Q) 1 0 CHAP 2 . I • I Q) 14 NAME $ 2 3 . 

GlS6 PAGE 3. I; 
RETURN; 

PUT I @27 'TABLE OF CONTENTS' /// 
Ql10 'CHAPTER' QlSS 'PAGE' //; 

RETURN; 
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Output from Selected Exercises 627 

Chapter 4 Output 

Note: all the output in this appendix was generated with the 
linesize set to 72. The following OPTIONS statement was 
used to define the linesize: 

OPTIONS LS=72; 

4.1 b. 

OBS CLERK DEPT COST 

1 SMITH CLOTHING 19.28 
2 SMITH TOYS 6.74 
3 JONES TOYS 3.72 
4 ASHLY TOYS 15.83 
5 JONES CLOTHING 21. 92 
6 SMITH TOYS 6.97 
7 JONES CLOTHING 11. 58 
8 SMITH CLOTHING 12.76 
9 SMITH CLOTHING 15.49 

10 ASHLY TOYS 5.45 
11 ASHLY CLOTHING 15.90 
12 ASHLY TOYS 17.93 
13 JONES CLOTHING 9.04 
14 SMITH TOYS 19.29 
15 SMITH CLOTHING 12.67 
16 ASHLY CLOTHING 16.65 
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Chapter 4 Output 

4.1 c. 

CLERK COST 

SMITH 19. 28 
SMITH 6.74 
JONES 3.72 
ASHLY 15.83 
JONES 21. 92 
SMITH 6.97 
JONES 11. 58 
SMITH 12.76 
SMITH 15.49 
ASHLY 5.45 
ASHLY 15.90 
ASHLY 17.93 
JONES 9.04 
SMITH 19.29 
SMITH 12.67 
ASHLY 16.65 
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Chapter 4 Output 

4.1 d. 

OBS CLERK DEPT COST 

1 ASHLY TOYS 17.93 
2 ASHLY CLOTHING 16.65 
3 ASHLY CLOTHING 15.90 
II ASHLY TOYS 15.83 
5 ASHLY TOYS 5 .115 
6 JONES CLOTHING 21.92 
7 JONES CLOTHING 11. 58 
8 JONES CLOTHING 9. 011 
9 JONES TOYS 3.72 

10 SMITH TOYS 19.29 
11 SMITH CLOTHING 19.28 
12 SMITH CLOTHING 15 .119 
13 SMITH CLOTHING 12.76 
111 SMITH CLOTHING 12.67 
15 SMITH TOYS 6.97 
16 SMITH TOYS 6. 711 



630 Appendix C 

Chapter 4/ Output 

4.1 e. 
Page 1 

------------------------------CLERK=ASHLY-------------------------------

OBS DEPT COST 

1 TOYS 17.93 
2 CLOTHING 16.65 
3 CLOTHING 15.90 
4 TOYS 15.83 
5 TOYS 5.45 

Page 2 

------------------------------CLERK=JONES----~--------------------------

Page 3 

OBS 

6 
7 
8 
9 

DEPT 

CLOTHING 
CLOTHING 
CLOTHING 
TOYS 

COST 

21. 92 
11. 58 
9.04 
3.72 

------------------------------CLERK=SMITH-------------------------------

OBS DEPT COST 

10 TOYS 19.29 
11 CLOTHING 19.28 
12 CLOTHING 15.49 
13 CLOTHING 12.76 
14 CLOTHING 12.67 
15 TOYS 6.97 
16 TOYS 6.74 



Output from Selected Exercises 631 

Chapter 4 Output 

4.1 f. 

------------------------------CLERK=ASHLY-------------------------------

OBS DEPT COST 

1 TOYS 17.93 
2 CLOTHING 16.65 
3 CLOTHING 15.90 
4 TOYS 15.83 
5 TOYS 5.45 

CLERK 71. 76 

------------------------------CLERK=JONES-------------------------------

OBS DEPT COST 

6 CLOTHING 21.92 
7 CLOTHING 11. 58 
8 CLOTHING 9.04 
9 TOYS 3.72 

CLERK 46.26 

------------------------------CLERK=SMITH-------------------------------

OBS DEPT COST 

10 TOYS 19.29 
11 CLOTHING 19.28 
12 CLOTHING 15.49 
13 CLOTHING 12.76 
14 CLOTHING 12.67 
15 TOYS 6.97 
16 TOYS 6.74 

CLERK 93.20 
====== 
211. 22 



632 Appendix C 

Chapter 7 Output 

7.1 b. 

OBS CLERK DEPT COST COM 

1 SMITH CLOTHING 19.28 0.96400 
2 SMITH TOYS 6.74 0.50550 
3 JONES TOYS 3.72 0.27900 
4 ASHLY TOYS 15.83 1.18725 
5 JONES CLOTHING 21.92 1.09600 
6 SMITH TOYS 6.97 0.52275 
7 JONES CLOTHING 11.58 0.57900 
8 SMITH CLOTHING 12.76 0.63800 
9 SMITH CLOTHING 15.49 0. 77450 

10 ASHLY TOYS 5.45 0.40875 
11 ASHLY CLOTHING 15.90 0.79500 
12 ASHLY TOYS 17.93 1.34475 
13 JONES CLOTHING 9.04 0.45200 
14 SMITH TOYS 19.29 1.44675 
15 SMITH CLOTHING 12.67 0.63350 
16 ASHLY CLOTHING 16.65 0.83250 

7.1 c. 

CUMULATIVE CUMULATIVE 
CLERK FREQUENCY PERCENT FREQUENCY PERCENT 

ASHLY 
JONES 
SMITH 

5 
4 
7 

31. 3 
25.0 
43.8 

5 
9 

16 

31.3 
56.3 

100.0 



Chapter 7 

7.1 d. 

7.1 e. 

VARIABLE 

COST 

Output from Selected Exercises 633 

Output 

TABLE OF CLERK BY DEPT 

CLERK DEPT 

FREQUENCY I 
PERCENT I 
ROW PCT I 
COL PCT I CLOTHING I TOYS TOTAL 

---------+--------+--------+ 
ASHLY I 2 I 3 I 5 

I 12.50 I 18.75 I 31. 25 
I 40.00 I 60.00 I 
I 22.22 I 42.86 I 

---------+--------+--------+ 
JONES I 3 I 1 I 4 

I 18.75 I 6.25 I 25.00 
I 75.00 I 25.00 I 
I 33.33 I 14.29 I 

---------+--------+--------+ 
SMITH I 4 I 3 I 7 

I 25.00 I 18.75 I 43.75 
I 5 7. 14 I 42.86 I 
I 44.44 I 42.86 I 

---------+--------+--------+ 
TOTAL 9 7 16 

56.25 43.75 100.00 

MEAN 

13.20125000 

MINIMUM 
VALUE 

3.72000000 

MAXIMUM 
VALUE 

21.92000000 



634 Appendix C 

Chapter 7 Output 

7.1 f. 

VARIABLE N MEAN SUM 

------------------ CLERK=ASHLY -------------------

COST 5 14.35200000 71.76000000 

------------------ CLERK=JONES -------------------

COST 4 11.56500000 46.26000000 

------------------ CLERK=SMITH -------------------

COST 7 13.31428571 93.20000000 



Output from Selected Exercises 635 

Chapter 9 Output 

9.1 b. 

OBS DEPT NAME NUMBER SEX NETPAY GROS SPAY 

1 914 LARSON 113S7 F 26S.47 383.92 
2 914 RYAN 10961 M 291.S6 399.20 
3 914 JOHNSON 10S46 M 43S.23 618.72 
4 914 THOMPSON 11 S84 M 221. 09 297.S6 
s 91S WOOD 8113 F 238. 17 372.24 
6 91S TAYLOR 2943 F 287.22 401.72 
7 91S MOORE 12649 M SS 7. 18 728.12 
8 91S HELMS 36S8 M 479.26 701.26 
9 916 SHIRES 100S2 F 487.12 729.22 

10 916 RICHARDS S781 M 319.27 472.84 
11 916 SMITH 6237 F 207.09 34S.88 
12 916 MURPHY 6927 M 272.66 38 s. 11 
13 916 FAIRLEY 8846 M S21.66 834.80 
14 917 HERZOG 6433 M 692.S7 104S.26 
1S 917 TALL 11931 M 3SS.19 492.26 
16 917 HIGGINS 116S8 M 777.SO 123S.46 
17 917 DOOB 10SS4 F 669.06 972.29 
18 918 EPERT 7716 M 224.36 310.40 
19 918 CLANCY 6648 M 24S.37 34 7. 12 
20 918 POWELL 8123 F 789.39 1271.S4 



636 Appendix C 

Chapter 9 Output 

9.1 c. 

OBS DEPT NAME NUMBER SEX NETPAY GROSSPAY 

1 914 LARSON 11357 F $265.47 $383.92 
2 914 RYAN 10961 M $291.56 $399.20 
3 914 JOHNSON 10546 M $435.23 $618.72 
4 914 THOMPSON 11584 M $221. 09 $297.56 
5 915 WOOD 8113 F $238.17 $372.24 
6 915 TAYLOR 2943 F $287.22 $401.72 
7 915 MOORE 12649 M $557.18 $728.12 
8 915 HELMS 3658 M $479.26 $701.26 
9 916 SHIRES 10052 F $487.12 $729.22 

10 916 RICHARDS 5 781 M $319.27 $472.84 
11 916 SMITH 6237 F $207.09 $345.88 
12 916 MURPHY 6927 M $272.66 $385.11 
13 916 FAIRLEY 8846 M $521.66 $834.80 
14 917 HERZOG 6433 M $692.57 $1,045.26 
15 917 TALL 11931 M $355.19 $492.26 
16 917 HIGGINS 11658 M $777.50 $1,235.46 
17 917 DOOB 10554 F $669.06 $972.29 
18 918 EPERT 7716 M $224.36 $310.40 
19 918 CLANCY 6648 M $245.37 $347.12 
20 918 POWELL 8123 F $789.39 $1,271.54 



Output from Selected Exercises 637 

Chapter 9 Output 

9.1 d. 

OBS DEPT NAME NUMBER SEX NETPAY GROS SPAY 

1 MARKETING LARSON 11357 FEMALE $265.47 $383.92 
2 MARKETING RYAN 10961 MALE $291.56 $399.20 
3 MARKETING JOHNSON 10546 MALE $435.23 $618.72 
4 MARKETING THOMPSON 11584 MALE $221. 09 $297.56 
5 MAINTENANCE WOOD 8113 FEMALE $238.17 $372.24 
6 MAINTENANCE TAYLOR 2943 FEMALE $287.22 $401.72 
7 MAINTENANCE MOORE 12649 MALE $557.18 $728 .12 
8 MAINTENANCE HELMS 3658 MALE $479.26 $701.26 
9 RESEARCH & DEVELOPMENT SHIRES 10052 FEMALE $487.12 $729.22 

10 RESEARCH & DEVELOPMENT RICHARDS 5781 MALE $319.27 $472.84 
11 RESEARCH & DEVELOPMENT SMITH 6237 FEMALE $207.09 $345.88 
12 RESEARCH & DEVELOPMENT MURPHY 6927 MALE $272.66 $385.11 
13 RESEARCH & DEVELOPMENT FAIRLEY 8846 MALE $521.66 $834.80 
14 ADMINISTRATION HERZOG 6433 MALE $692.57 $1,045.26 
15 ADMINISTRATION TALL 11931 MALE $355.19 $492.26 
16 ADMINISTRATION HIGGINS 11658 MALE $777.50 $1,235.46 
17 ADMINISTRATION DOOB 10554 FEMALE $669.06 $972.29 
18 EDUCATION EPERT 7716 MALE $224.36 $310.40 
19 EDUCATION CLANCY 6648 MALE $245.37 $347.12 
20 EDUCATION POWELL 8123 FEMALE $789.39 $1,271.54 

9.1 e. 

VARIABLE LABEL MEAN 

NETPAY NET PAY OF EMPLOYEE 416.82100000 



638 Appendix C 

Chapter 9 Output 

9.1 f. 

VARIABLE LABEL MEAN 

----------- DEPARTMENT =MARKETING ----------­

NETPAY NET PAY OF EMPLOYEE 303.33750000 

---------- DEPARTMENT =MAINTENANCE ---------­

NETPAY NET PAY OF EMPLOYEE 390.45750000 

---- DEPARTMENT =RESEARCH & DEVELOPMENT ----­

NETPAY NET PAY OF EMPLOYEE 361.56000000 

-------- DEPARTMENT =ADMINISTRATION --------­

NETPAY NET PAY OF EMPLOYEE 623.58000000 

----------- DEPARTMENT =EDUCATION ----------­

NETPAY NET PAY OF EMPLOYEE 419.70666667 



Output from Selected Exercises 639 

Chapter 11 Output 

11.1 b. 

PLOT OF LOW*MONTH LEGEND: A = 1 OBS, B = 2 OBS, ETC. 

LOW I A A 
I 

60 + A 
I 
I A 
I 
I 

so + A 
I 
I A 
I 
I 

40 + A 
I 
I 
I A 
I 

30 + A 
I 
I 
I 
I A 

20 + A 
IA 
I 
I 
I 

10 + 
-+-----+-----+-----+-----+-----+-----+-----+-----+-----+-----+-----+ 

, 2 3 4 5 6 7 8 9 10 11 12 

MONTH 

- -~ .. - -- -~------~ 



640 Appendix C 

Chapter 11 Output 

11.1 c. 

PLOT OF HIGH*MONTH LEGEND: A = 1 OBS, B = 2 OBS, ETC. 

HIGH I A A 
I A 

80 + 
I 
I A 
I 
I 

70 + A 
I 
I A 
I 
I 

60 + A 
I 
I 
I 
I 

so + 
I A 
I A 
I 
I 

40 + 
I 
I A A 
I 
I A 

30 + 
------+----+----+----+----+----+----+----+----+----+----+----+-----

1 2 3 4 5 6 7 8 9 10 11 12 

MONTH 



Chapter 11 Output 

11.1 d. 

LOW I 
I 

80 + 
I 
I 

70 + 
I 
I 

60 + 
I 
I 

so + 
I 
I 

40 + 
I 
I+ 

30 + 
I 
I 

20 + 
I-
I 

10 + 
I 
I 

0 + 

+ 

PLOT OF LOW*MONTH 
PLOT OF HIGH*MONTH 

+ 

+ 

+ 

+ 

Output from Selected Exercises 641 

SYMBOL USED IS -
SYMBOL USED IS + 

+ + 

+ 

+ 

+ 

+ 

-+-----+-----+-----+-----+-----+-----+-----+-----+-----+-----+-----+ 
1 2 3 4 s 6 7 8 9 10 11 12 

MONTH 



642 Appendix C 

Chapter 11 Output 

11.2 b. 

BAR CHART OF MEANS 
LOW MEAN 

50 + 
I 
I 
I 
I ***** 

110 + ***** 
I ***** 
I ***** 
I ***** 
I ***** 

30 + ***** 
I ***** 
I ***** 
I ***** 
I ***** 

20 + ***** 
I ***** 
I ***** 
I ***** 
I ***** 

10 + ***** 
I ***** 
I ***** 
I ***** 
I ***** 

***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 

-------------------------
CHICAGO PHOENIX 

CITY 



Output from Selected Exercises 643 

Chapter 11 Output 

11.2 c. 

CITY 

BLOCK CHART OF HIGH MEANS 

/_,/I 
I** I I 

1_.1 I I** I I /_,/I 
lul I lul I l**I I 
I** I I I** I I I** I I /_,/I 
lul I lul I l**I I l**I I 

_lul l ___ l••I l ___ l••I l ___ lul I __ 
I lul I I l**I I I l**I I I l**I I 

I lul I l**I I I l**I I I l**I I 
PHOENIX I I** I I /_./I I** I I I I** I I I I** I I I 

IUI/ l**I I IUI/ IUI/ I IUI/ I 
/_,/I l**I I /_,/I I I 

l**I I 84 l**I I 103 l**I I 87 I 66.6666666611 
11**1 l ___ /l**I I /l**I I ___ /_,_, I 

I l**I I I l**I I I lul I I /_.II I 
I I** I I I I** I I I I** I I I I** I I I 

CHICAGO I I** I I I I ** I I I I** I I I I** I I I 
I 1••11 I 1••11 I 1••11 I l••I/ I 

I I I I I 
I 58 I 82.6666666611 63 I 34 I 

I I I I I 

2 3 4 

SEASON 



644 Appendix C 

Chapter 11 Output 

11.2 d. 

CITY=CHICAGO 

MEAN PIE CHART OF HIGH GROUPED BY SEASON 

*********·******* •••• *** •••• *** 
** ** •• ** 

** ** 
2 ** •• 
** 58 * 
* 82.6667 24.40% ** • 34.78% • 

* ** • * 
* + * 
* * 
* * 
* ** 
* 34 * • 14.31% ** 

** * 
**·. •• 4 

** •• 
** 63 ** 

** 26. 51% ** 
**** *** 

**** *** 
******** ******** 

3 • 



Output from Selected Exercises 645 

Chapter 11 Output 

11.2 d. (continued) 

CITY=PHOENIX 

MEAN PIE CHART OF HIGH GROUPED BY SEASON 

2 ** 
** 

** 
** * 

* 
* 
* 
* 
* 
* 
* 
* 
* 
** 

** 
** 

** 

*********·******* 
**** *** 

**** 
** 

103 
30.23% 

+ . 

*** 

84 
24.66% 

. 

** 
** 

** 
** 

66.6667 
19. 5 7% 

** 
87 ** 
25.54% ** 

** ** 
**** *** 

**** *** 
3 ******** ******** 

* 

* 
** 
* 
** 
* 
* 
* 
* 

** 
* 

** 
* 

4 



646 Appendix C 

Chapter 11 Output 

11.2 e. 

CITY 

CHICAGO 

PHOENIX 

MONTH 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

BAR CHART OF RANGE 

*************** 
*************** 
**************** 
******************* 
******************** 
********************* 
******************* 
******************* 
******************** 
******************* 
*************** 
************* 
*************************** 
**************************** 
****************************** 
******************************** 
********************************* 
********************************** 
*************************** 
************************** 
***************************** 
******************************* 
****************************** 

!*************************** 
I 
-----+----+----+----+----+----+----

5 10 15 20 25 30 

RANGE 

RANGE 

15.00000 
15.00000 
16.00000 
19.00000 
20.00000 
21.00000 
19.00000 
19.00000 
20.00000 
19.00000 
15.00000 
13.00000 

27.00000 
28.00000 
30.00000 
32.00000 
33.00000 
34.00000 
27.00000 
26.00000 
29.00000 
31.00000 
30.00000 
27.00000 



Output from Selected Exercises 647 

Chapter 11 Output 

11.3 a. 

SEX AGEGROUP 

F CHILD 
TEEN 
ADULT 

M CHILD 

11.3 b. 

TEEN 
ADULT 

SEX AGEGROUP 

FEMALE UNDER 13 
13 TO 19 
OVER 19 

MALE UNDER 13 
13 TO 19 
OVER 19 

BAR CHART OF TIME 

AGE CATEGORY 
I 
!•************************** 
!•************************ 
!•************************************ 
I 
'************************** 
!********************** 
'***************************** 
I 
-----+----+----+----+----+----+----+--

5 10 15 20 25 30 35 

TIME 

BAR CHART OF TIME 

AGE CATEGORY 
I 
'*************************** 
'************************* 
!••*********************************** 
I 
'************************** 
'********************** 
'***************************** 
I 
-----+----+----+----+----+----+----+--

5 10 15 20 25 30 35 

TIME 

TIME 

26.90000 
25.20000 
37.110000 

26.20000 
22.10000 
28.60000 

TIME 

26.90000 
25.20000 
37.110000 

26.20000 
22.10000 
28.60000 



648 Appendix C 

Chapter 11 Output 

11.4 a. 

TREND OF CAR EFFICIENCY 
FROM 1968 TO 1978 

PLOT OF MPG*YEAR SYMBOL USED IS * 

A 14.25 + 
v I 
E I 
R I 
A I * 
G 14.00 + 
E I * 

I 
M I 
I I• 
L 13.75 + 
E I * 
s I * 

I 
p I * * * * 
E 13.50 + 
R I * 

I 
G I 
A I 
L 13.25 + 
L I 
0 I 
N I * 

I 
13.00 + 

-+-----+-----+-----+-----+-----+-----+-----+-----+-----+-----+-
1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 

YEAR 



Output from Selected Exercises 649 

Chapter 11 Output 

11.4 b. 

TREND OF CAR EFFICIENCY 
FROM 1968 TO 1978 

BAR CHART OF MPG 
MPG 

**** **** 
**** **** **** **** **** **** **** **** **** **** 
**** **** **** **** **** **** **** **** **** **** **** 

12 + **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 

9 + **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 

6 + **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 

3 + **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 
I **** **** **** **** **** **** **** **** **** **** **** 
-------------------------------------------------------------------

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 

YEAR 



650 Appendix C 

Chapter 12 Output 

12.3 a. 

PLOT OF SALES*MONTH LEGEND: A = 1 OBS, B = 2 OBS, ETC. 

SALES I A 
I 

14000 + A 
I A A 
I 
I 

13000 + 
I 
I 
I 

12000 + A 
I A 
I 
I A 

11000 + A A 
I 
I A 
I 

10000 + 
I 
I A 
I A 

9000 + 
I 
I 
I 

8000 + 
I 
-----+----+----+----+----+----+----+----+----+----+----+----+-----

1 2 3 4 5 6 7 8 9 10 11 12 

MONTH 



Output from Selected Exercises 651 

Chapter 12 Output 

12.3 b. 

SALES I 
I 

18000 + 
I 
I 
I 

17000 + 
I 
I 
I 

16000 + 
I 
I 
I 

15000 + 
I 
I 
I 

14000 + 
I 
I 
I 

13000 + 
I 
I 
I 

12000 + 
I 

PLOT OF SALES*MONTH 

A 
A 

A 

LEGEND: A = 1 OBS, B = 2 OBS, ETC. 

A 
A 

A 

A 

A 

A A 
A 

A 

-----+----+----+----+----+----+----+----+----+----+----+----+-----
1 2 3 4 5 6 7 8 9 10 11 12 

MONTH 



652 Appendix C 

Chapter 12 Output 

12.3 c. 

PLOT OF SALES8S*MONTH SYMBOL USED IS 0 
PLOT OF SALES86*MONTH SYMBOL USED IS 1 

SALES85 I 
18000 + 

I 
I 
I 
I 

16000 + 
I 
I 
I 
I 0 

111000 + 0 
I 0 0 
I 
I 
I 

12000 + 0 
I 0 
I 0 
I 0 0 
I 0 

10000 + 
I 
I 0 0 
I 
I 

8000 + 
----+----+----+----+----+----+----+----+----+----+----+----+----

1 2 3 II 5 6 7 8 9 10 11 12 

MONTH 



Chapter 12 Output 

12.3 d. 

Output from Selected Exercises 653 

VARIABLE MEAN 

------- MONTH=1 ------­

SALES 12985.0000000 

------- MONTH=2 ------­

SALES 12364.5000000 

------- MONTH=3 ------­

SALES 11150.5000000 

------- MONTH=4 ------­

SALES 11277.0000000 

------- MONTH=5 ------­

SALES 12686.5000000 

------L MONTH=6 ------­

SALES 13160.5000000 

------- MONTH=7 ------­

SALES 12998.0000000 

------- MONTH=8 ------­

SALES 13671.5000000 



654 Appendix C 

Chapter 12 Output 

12.3 d. (continued) 

VARIABLE MEAN 

------- MONTH=9 ------­

SALES 15183.0000000 

------ MONTH=10 ------­

SALES 16083.5000000 

------ MONTH=11 ------­

SALES 15739.5000000 

------ MONTH=12 ------­

SALES 16473.0000000 



Output from Selected Exercises 655 

Chapter 15 Output 

15.1 

--------------------------------DEPT=914--------------------------------

EMPLOYEE'S SOCIAL SECURITY ANNUAL 
NAME NUMBER SALARY 

LARSON,J.L. 152-72-7162 $21,500 
RYAN,K.E. 276-38-2167 $23,600 
JOHNSON,M.C. 267-66-2722 $32,250 
THOMPSON,P.L. 278-26-3933 $16,500 
------------- -------
DEPT $93,850 

--------------------------------DEPT=915--------------------------------

EMPLOYEE'S SOCIAL SECURITY ANNUAL 
NAME NUMBER SALARY 

WOOD,A.K. 926-31-6235 $15,800 
TAYLOR,W.R. 921-37-7463 $27,900 
MOORE,S.E. 763-94-8493 $58,000 
HELMS,T.W. 328-74-6832 $34,500 
----------- --------
DEPT $136,200 

--------------------------------DEPT=916--------------------------------

EMPLOYEE'S SOCIAL SECURITY ANNUAL 
NAME NUMBER SALARY 

SHIRES,A.M. 324-08-9747 $10,800 
RICHARDS,T.R. 983-27-4783 $11,500 
SMITH,D.P. 438-76-4673 $46,900 
MURPHY,D.H. 849-73-3343 $24,000 
FAIRLEY,R.R. 324-64-2639 $20,800 
------------- --------
DEPT $114,000 



656 Appendix C 

Chapter 15 Output 

15.1 (continued) 

--------------------------------DEPT=917--------------------------------

EMPLOYEE'S SOCIAL SECURITY ANNUAL 
NAME NUMBER SALARY 

HERZOG,T. 783-86-3732 $16,600 
TALL,F.B. 937-43-3533 $28,700 
HIGGINS,H.L. 845-58-2644 $31,000 
DOOB,P.E. 743-68-2622 $42,000 
------------ --------
DEPT $118,300 

--------------------------------DEPT=918--------------------------------

EMPLOYEE'S 
NAME 

EPERT,C.D. 
CLANCY,L.G. 
POWELL,E. 

DEPT 

SOCIAL SECURITY 
NUMBER 

637-25-4733 
783-26-4872 
763-63-3327 

ANNUAL 
SALARY 

$12,000 
$13,200 
$36,000 

$61,200 
======== 
$523,550 



15.2 

Chapter 15 Output 

SOCIAL SECURITY 
NUMBER 

152-72-7162 
276-38-2167 
267-66-2722 
278-26-3933 
926-31-6235 
921-37-71163 
763-94-8493 
328-74-6832 
324-08-9747 
983-27-4783 
438-76-4673 
849-73-3343 
324-64-2639 
783-86-3732 
937-43-3533 
845-58-2644 
743-68-2622 
637-25-4733 
783-26-4872 
763-63-3327 

Output from Selected Exercises 65 7 

DEPARTMENT 
NUMBER 

914 
914 
914 
914 
915 
915 
915 
915 
916 
916 
916 
916 
916 
917 
917 
917 
917 
918 
918 
918 

ANNUAL 
SALARY 

$21,500 
$23,600 
$32,250 
$16,500 
$15,800 
$27,900 
$58,000 
$34,500 
$10,800 
$11,500 
$46,900 
$24,000 
$20,800 
$16,600 
$28,700 
$31,000 
$42,000 
$12,000 
$13,200 
$36,000 



658 



A 

accumulating totals 
RETAIN statement 122-124 
SUM function 124 
SUM statement 125-126 

ALL option 
FREQ procedure 185 

ALLOCATE command 372-373, 454 
ASCENDING option 298 

CHART procedure 393 
ASSGN statement 372, 455 
assignment statements 115-116 

B 
batch execution 22-26 
BESTw. format 243 
BLKSIZE= option 

FILE statement 403 
INFILE statement 394 

BLOCK statement 
CHART procedure 298, 309 

BY statement 94 
PLOT procedure 286 
PRINT procedure 98 

BY-group processing 107-108, 182 

c 
CARDS statement 63 
CELLCHl2 option 

FREQ procedure 185 
CHANGE statement 

DATASETS procedure 470, 492, 512 
CHART procedure 297-312 
CHISQ option 

FREQ procedure 185 
CMS 

executing SAS programs noninteractively 
571-574 

column input 64, 68-70 
COMMAw.d format 243 
COMMENT statement 171 
comparison operators 128-129 
CONTENTS procedure 50, 52-53, 469, 491, 

511 
COPY procedure 469-470, 491-492, 511-

512 

copying SAS data sets 
CMS 479 
ICCF 500 

Index 

minicomputer environments 519 
OS batch 478 
TSO 478 
VSE 500 

creating formats 248-262 
CSS option 

MEANS procedure 178 
CV option 

MEANS procedure 178 

D 

data errors 158-163 
DAT A statement 61 
DATA step 

compiling the 66 
executing the 67 
overview 9-13 
program flow 65 

DATA= option 93 
MEANS procedure 1 78 
PRINT procedure 98 
SORT procedure 104 

DATASETS procedure 469-470, 491-492, 
511-512 

date and time constants 279 
DATE function 275 
date values 271 
date, time, and datetime constants 278 
bATEJUL function 275, 277 
DATETIME function 275 
datetime values 271 
DATETIMEw. format 272 
DATEw. format 272, 274 
DAY function 275-276 
DD statement 254, 372-373 
DDMMYYw. format 272 
DELETE statement 208-209 

DATASETS procedure 470, 492, 512 
deleting observations 208 
deleting SAS data sets 

CMS 474-476 
ICCF 496-498 
minicomputer environments 516-518 
OS batch 474-476 
TSO 474-476 
VSE 496-498 
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DESCENDING option 
BY statement 104 
CHART procedure 298 

DEVIATION option 
FREQ procedure 185 

DISCRETE option 
CHART procedure 298, 307 

Display Manager System 
mainframes 18, 27-32 
minicomputers 18, 39-44 

DLBL statement 372, 393, 455 
DO and END statements 132-134 
DOLLARw.d format 243 
DOUBLE option 

PRINT procedure 98, 100 
DROP statement 214-216 
DROP= data set option 214, 217-218, 228 

E 

ELSE statement 127, 129-130 
END variable 351-352 
_ERROR_ 159 
errors 

data 158-163 
syntax 149-15 7 

EXCLUDE statement 
COPY procedure 470, 492, 512 

executing SAS programs 
noninteractive CMS 571-574 
noninteractive ICCF 575-578 
noninteractive TSO 566-570 

EXPECTED option 
FREQ procedure 185 

expressions 
complex 117 
constants 11 7 
evaluating 117 
functions 117 
simple arithmetic 117 

EXTENT statement 372, 393, 455 

F 

FILE command 
ICCF 455 

FILE statement 372, 383, 403 
FILEDEF command 372-373, 454 
FILENAME statement 372, 416 
fileref 372 
FIRST.byvariable 351-352, 357 
FOOTNOTE statement 95, 105 
format names 251, 257 
FORMAT procedure 248 
FORMAT statement 242-247 
formats 

BESTw. 243 
COMMAw.d 243 

date 272 
datetime ' 272 
DOLLARw.d 243 
FRACTw. 243 
ROMANw. 243 
SSNw. 243 
time 272 
WORDSw. 243 
Zw.d 243 

formatted input 74-77 
FRACTw. format 243 
FREQ procedure 184-194 
FS option 

HELP statement 168 
functions 

categories of 118 
CEIL 119 
DATE 275 
DATEJUL 275 
DATETIME 275 
DAY 275 
INT 119 
JULDATE 275 
MONTH 275 
QTR 275 
ROUND 119 
sample statistics 
TIME 275 
WEEKDAY 275 
YEAR 275 

G 
GROUP= option 

120-121 

CHART procedure 298 
CHART procedure 308 

H 

HAXIS= option 
PLOT procedure 287, 290 

HBAR statement 
CHART procedure 298, 305 

HEADER= option 
FILE statement 534, 537 

HELP facility 168-172 
HELP statement 168-172 
HHMMw.d format 272 
HOURw.d format 272 
HPOS= option 

PLOT procedure 287 
HREF= option 

PLOT procedure 287 
HREFCHAR= option 

PLOT procedure 287 
HSPACE= option 

PLOT procedure 287 



ICCF 
executing SAS programs noninteractively 

575-578 
ID statement 

PRINT procedure 98 
IF-THEN statement 127, 129-130 
IN variable 351-353 
INFILE statement 63, 374, 394, 413 
informal lists 77 
informats 75 

date 272 
datetime 272 
time 272 

input buffer 66 
INPUT statement 63 
inputting raw data 63 

column 64, 68-70 
formatted 74-77 
list 71-73 

invoking SAS procedures 93 
invoking the SAS System 18 

J 
JULDATE function 275 
Julian date 277 

K 
KEEP statement 214-216 
KEEP= data set option 214, 217-218 
KURTOSIS option 

MEANS procedure 178 

L 
LABEL option 

PRINT procedure 98 
LABEL statement 239-241 
LAST.byvariable 351-352, 357 
LENGTH statement 137 
lengths of character variables 

assignment statement 136 
INPUT statement 135 
LENGTH statement 137 

LIBNAME statement 502 
Ii bref 481 -482 

CMS 452 
OS batch 452 
TSO 452 

LINESLEFT= option 
FILE statement 546 

list input 71-73 
LIST option 

FREQ procedure 185, 193 

LOG fileref 
FILE statement 383, 403, 428 

logical operators 131 
LRECL = option 

FILE statement 403 
INFILE statement 394 

LS= option 21 

M 
MAX option 

MEANS procedure 178, 181 
MAXDEC option 

MEANS procedure 181 
MAXDEC= option 

MEANS procedure 178 
MEAN option 

MEANS procedure 178, 181 
MEANS procedure 177-183 
MERGE statement 321, 331 
merging SAS data sets 

match 331, 336-343 
one-to-one 331-335 

MIDPOINTS= option 
CHART procedure 298, 304 

MIN option 
MEANS procedure 178, 181 

MISSING option 
FREQ procedure 185 

missing values 164-167 
MMDDYYw. format 272 
MMDDYYw. informal 273 
MONTH function 275-276 
MONYYw. format 272 
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multiple records per observation 79-86 

N 

N option 
MEANS procedure 178 

_N_ 159 
N=PAGESIZE 

FILE statement 534 
N=PAGESIZE option 

FILE statement 541 
NMISS option 

MEANS procedure 178 
NOCOL option 

FREQ procedure 185, 190 
NOCUM option 

FREQ procedure 185 
FREQ procedure 188 

NODS option 
CONTENTS procedure 469, 491, 511 

NOFREQ option 
FREQ procedure 185 

NOFS option 
HELP statement 168 
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noninteractive execution 33-38 
NOOBS option 

PRINT procedure 98 
NOPERCENT option 

FREQ procedure 185, 190 
NOPRINT option 

FREQ procedure 185, 194 
MEANS procedure 178 

NOROW option 
FREQ procedure 185, 190 

NOST AT option 
CHART procedure 298 

NOTITLES option 
FILE statement 534, 537 

NOZEROS option 
CHART procedure 298 

0 
observations 46 
OPTIONS statement 21 
OUT= option 

FREQ procedure 185, 194 
SORT procedure 104, 106 

OUTPUT statement 211-213 
MEANS procedure 178, 183 

OVERLAY option 
PLOT procedure 287, 293-296 

p 

PAGEBY statement 
PRINT procedure 98 

PICTURE statement 257-262 
FORMAT procedure 248 

Pl E statement 
CHART procedure 298, 312 

PLOT procedure 285-296 
PLOT statement 286 
pointer controls 534 

column 74 
line 79, 82-86 

PRINT fileref 
FILE statement 383, 403, 428, 534 

PRINT procedure 97-98 
PROC statement 93 
program data vector 66 
PRT option 

MEANS procedure 178 
PS= option 21 
PUNCH fileref 

FILE statement 383, 403 
PUT statement 

FILE statement 383, 403, 428 

Q 
QTR function 275-276 

R 
RANGE option 

MEANS procedure 178 
reading external files 

CMS 373-382 
minicomputer enviroments 413-427 
OS batch 373-382 
TSO 373-382 
VSE batch and ICCF 393-402 

reading SAS data sets 219-229 
RECFM= option 

FILE statement 403 
INFILE statement 394 

renaming SAS data sets 
CMS 474-476 
ICCF 496-498 
minicomputer environments 516-518 
OS batch 474-476 
TSO 474-476 
VSE 496-498 

report writing 
customized 534-557 
PROC PRINT 527-533 

RETAIN statement 122-124 
RETURN statement 537 
ROMANw. format 243-244 
rules for writing SAS statements 45 

s 
SAS data libraries 

CMS 457-468 
ICCF 480-490 
mainframe environments 451 
minicomputer environments 501-510 
OS batch 457-468 
TSO 457-468 
VSE 480-490 

SAS data sets 
concatenating 328-329 
documenting 50, 52-53 
interleaving 328, 330 
match merging 331, 336-343 
naming 47, 62 
one-to-one merging 331-335 
reading 219-229 
structure 46 
updating 344-350 
writing 207-218 

SAS data sets, copying 
CMS 479 
ICCF 500 
minicomputer environments 519 
OS batch 478 
TSO 478 
VSE 500 

SAS data sets, deleting 
CMS 474-476 
ICCF 496-498 



minicomputer environments 516-518 
OS batch 474-476 
TSO 474-476 
VSE 496-498 

SAS data sets, naming 
CMS 452 
OS batch 452 
TSO 452 

SAS data sets, renaming 
CMS 474-476 
ICCF 496-498 
minicomputer environments 516-518 
OS batch 474-476 
TSO 474-476 
VSE 496-498 

SAS data sets, storing 
CMS 458-468 
ICCF 481-490 
minicomputer environments 505-510 
OS batch 458-468 
TSO 458-468 
VSE 481-490 

SAS jobs 7-8 
SAS procedures 14 
SAVE statement 

DATASETS procedure 470, 492, 512 
SELECT statement 

COPY procedure 470, 492, 512 
selecting observations 209-210 
selecting variables 214-218 
SET statement 219-229, 321, 328 
SKEWNESS option 

MEANS procedure 178 
SORT procedure 103-106 
SPARSE option 

FREQ procedure 185 
SPLIT= option 

PRINT procedure 98, 532 
SSNw. format 243 
ST AR statement 

CHART procedure 298 
STD option 

MEANS procedure 178 
STDERR option 

MEANS procedure 178 
storing output 

PROC MEANS 183 
storing SAS data sets 

CMS 458-468 
ICCF 481-490 
minicomputer environments 505-510 
OS batch 458-468 
TSO 458-468 
VSE 481-490 

SUBGROUP= option 
CHART procedure 298, 306 

subsetting IF statement 209-210 
SUM function 124 
SUM option 

MEANS procedure 178 

SUM statement 125-126 
PRINT procedure 98, 102 

SUMVAR= option 
CHART procedure 298, 303 

SYMBOL= option 
CHART procedure 298 

syntax 
SAS statement 45 

syntax errors 149-15 7 
system commands 372 

CMS 454 

T 

OS batch 454 
TSO 454 

T option 
MEANS procedure 178 

TABLES statement 185 
TIME function 275 
time values 271 
TIMEw.d format 272 
TITLE statement 95 

PRINT procedure 100 
TODAY function 276 
TSO 
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executing SAS programs noninteractively 
566-570 

TYPE= option 
CHART procedure 298, 304 

u 
UPDATE statement 321, 344 
updating SAS data sets 344-350 
USS option 

MEANS procedure 178 
utility procedures 469-470, 491-492, 511-

512 

v 
VALUE statement 251-256 

FORMAT procedure 248 
VAR option 

MEANS procedure 178 
VAR statement 

PRINT procedure 98, 100 
variable names 

numbered 77 
variable types 46 
variables 

naming 47 
VARIABLES statement 94 
VAXIS= option 

PLOT procedure 287, 290 
VBAR statement 

CHART procedure 298, 301 
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VPOS= option 
PLOT procedure 287, 290 

VREF = option 
PLOT procedure 287, 291 

VREFCHAR= option 
PLOT procedure 287 

VSPACE= option 
PLOT procedure 287 

w 
WEEKDATEw. format 272 
WEEKDAY function 275-276 
WORDDATEw. format 272, 274 
WORDSw. format 243-244 
writing external files 

CMS 383-392 
minicomputer enviroments 428-441 
OS batch 383-392 
TSO 383-392 
VSE batch and ICCF 403-412 

writing SAS data sets 207-218 

y 

YEAR function 275-276 
YYMMDDw. format 272 
YYQw. format 272 

z 
Zw.d format 243 



SAS Views®: SAS® Basics 

Proofreading was performed in the Technical Writing Department by 
Frances A. Kienzle, E. Ellen Fussell, Mariam C. Chilman, Lisa K. Hunt, 
and Deborah J. Vause under the supervision of David D. Baggett. Gigi 
Hassan is index editor. 

Graphic Arts provided coding, typesetting and production under the 
direction of Carol M. Thompson. Preliminary production was pro­
vided by Gail C. Freeman, Blanche W. Phillips, and James K. Hart. 
Final production was provided by Arlene B. Drezek and Joseph H. 
Moore, Jr. Text composition programming was provided by Craig R. 
Sampson, Pamela A. Troutman, and Cynthia M. Hopkins. 

Creative Services artist Michael J. Pezzoni provided illustrations 
under the direction of Jennifer K. Davis. 





Your Turn 

If you have comments about SAS lnstitute's instructor-based training 
or the written materials used for this course, please let us know by 
writing to us with your ideas. 

Write the Course Development Department, Education Division, SAS 
Institute Inc., SAS Circle, Box 8000, Cary, NC 27512-8000. 





1-55544-004-5 


