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SAS Data Sets

Two Sections

Descriptor Section

Data Section




Data Set

Descriptor Section
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The 5A5 System

The CONTEMTS Procedure

Data Set Name WORK . TUTOR
Hember Type DAaTh

Engine va

Created Monday, June 16,
Last Modified Monday, June 16,

Protection

Data Set Tvpe

Label

Data Hepresentation MWINDOWS 32

Encoding wlatinl Hestern (Hindows)

Engine/Host Dependent Information

Data Set Page Size g192
Humber of Data Set Pages 1
Firzt Data Page 1
Max Obs per Page 113
Obs in First Data Page 30

Humber of Data Set Repairz 0

Temporary Files'_TD2980%tutor .sas7bdat

2008 04:31:22 PM
2008 04:31:22 PHM

File Name C:“DOCUME™ 1% cughr in"LOCALS™ 1% Temp" SAS
Aelease Created 9.0101M3
Host Created XP_FRO

16:29 Monday, June 16, 2008

Observations 30
Variables 7
Indexes 0
Obzervation Length T2
Deleted Observations 0
Compressed HO
Sorted HO

filphabetic Lizt of Variables and Attributes

# Variable Type
7 Date Hum
[ Degree Char
2 Department Char
1 1D Hum
3 Satisfaction Hum
5 Status Char
4 Years Hum
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Format
MHMDDYY10.
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BESTI12.
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SAS Data Section

ES Dutput - {Untitled)

Facul ty
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The 5A5 Swvsten

Satisfaction Years

with Employed at
Depar tment Depar tment University
finthropo logy g 20
Family and Consumer Studies 4 15
Communication Studies 2 5
Speech Pathology and Audiology g g
Hur=zing 2 22
English 5 27
Hursing 3 13
Economics 2 8
History 4 L
F inance 3 7
Mathematical Studies 5 16
ficcount ing 4 18
Pzwchology 2 9
Economics 5 22
Pzywchology 1 20
F inance 2 5
ficcount ing E 4 3
Biological Sciences 3 [
Pzwchology g 24
Computer Science 4 16
Phi lozophy 4 19
Hiztory g b
Sociology 2 4
Phy=sics 1 3
Sociology 1 5
Chemistry 5 10
Justice Studies 1 13
Phy=zics 5 4
Special Education 3 11
Communication Studies 4 14

N = 30

Status Degree

T

NT
NT
PT

D

o e e e e e e e e e e o o J e e e e e e e e o e o 4

Date

0251272007
0351872007
05/05/2008
11/24/2007
09706/ 2007
04/25/2007
1071672007
0170872008
01/09/2007
0171072008
0671172008
05/18/2008
0251372008
01/14/2008
0171572007
0171672008
01/01/2007
0153172008
0251972008
02/20/2008
0352472008
06/28/2007
01/22/2007
0152472008
07/05/2007
08/26/2007
0BS17/72007
07/02/2007
01/29/2008
0950972007

=10l x|




Attributes of Variables

e Name
e.g. Status
e Type
Numeric or Character

e.g. Status in this example is character (T, TT,
PT, or NTT) and Satisfaction is numeric (1 to 5).



SAS Data Set Terminology

e Variables — columns in a SAS data set.
e Observations — rows in a SAS data set.

e Numeric Data — values that are treated as numeric
and may include 8 bytes of floating storage for 16 to
17 significant digits.

e Character Data — non numeric data values such as
letters, numbers, special characters, and blanks.
May be stores with a length of 1 to 32, 767 bytes.
One byte is equal to one character.




SAS Data Set and Variable
Name Criteria

e Can be 32 characters long.

e Can be uppercase, lowercase, or a mixture of
the cases.

e Are not case sensitive

e Cannot start with number and cannot contain
special characters or blanks.

e Must start with a letter or underscore.



SAS Dates

e Dates are treated as special kind of numeric data.

They are the number of days since January 15!, 1960.
January 15t 1960 is the 0 point. SAS dates can go back to
1582 (Gregorian Calendar) and forward to the year 20000.

Dates are displayed using a format. There are a number of
different date formats supported by SAS.

e Time Is scored as the number of seconds since

midnight. SAS date time is the number of seconds
since January 15, 1960.



Missing Data in SAS

e Missing values are valid values.
e For character data, missing values are displayed as blanks.
e For numeric data, missing values are displayed as periods.

The SAS System H]

Satisfaction Years

with Emploved at
Faculty ID Department Depar tment Iniversity Status Deogree Date
1 Anthropology 5 20 D 02 12,2007
2 Family and Consumer Studies 4 15 NT M 031872007
3 Communication Studies 2 5 HNT M 0570552008
4 Speech Pathology and fudiology 5 5 PT M 1172472007
5 Nursing 2 22 T D 090672007
6 Engli=sh LY 27 T D 042552007
7 Hursing 3 13 HNT M 101672007
8 Economics 2 8 NT H 010852008
9 Hizstory 4 . PT B 01./09/52007
10 Finance 3 F T D 011052008
11 Mathematical Studies 5 16 T D 065112008
12 ficcounting 4 18 T D 05/18/2008
13 Psychology 2 9 T D 02132008
14 Economics 5 22 T D 015142008




SAS Syntax




SAS Syntax

e Statements in SAS are like sentences. The
punctuation though is a semicolon( ; )rather
than a period ( . )

e Most Statements (but not all) start with an
identifying key word (e.g. proc, data, label,
options, format...)

e Statements are strung together into sections
similar to paragraphs. These paragraphs in a
Windows OS are ended with the word “run”
and a semicolon.



Example of SAS Syntax

proc print data=tutor NODJEZ N lakbel:
labhel ID= Faculty ID
Department= Department
matizfaction= Satisfaction with Department
Years= Years Emploved at Tniversity
matus= Faculty Status
Degree= Degree
Date=Date;
options ls=100 nodate;
Fun;



SAS Syntax Rules

e SAS statements are format free.

e One or more blanks or special characters are
used to separate words.

e They can begin and end in any column.
e A single statement can span multiple lines.
e Several statements can be on the same line.



Example of SAS Free Format

proc print data=tutor NOOES N label;
lahel ID= Faculty ID Department= Department Satisfaction= Jatisfaction with Department

Tears= Years Employed at University Satus= Faculty 3tatus Degree= Degree Date=Date;
options 1s=100 nodate;
rumn;

Using the free-format Syntax

rules of SAS though can make it difficult for others (or you) to read your

program. This is akin to

writing a page of text with little attention to line breaks. You may still have

Capital letters and periods, but where a sentence begins and ends may be a bit confusing



Example of SAS Formatted

proc print data=tutor NOOES N label;
lakhel ID= Faculty ID
Departwent= Department
matizfaction= Satisfaction with Department
Yearzs= Years Emploved at University
matus= Faculty Status
Degree= Degree
Date=Date;
options ls=100 nodate;
run;

Using the free-format Syntax rules of SAS though can make it difficult for others
(or you) to read your program. This is akin to writing a page of text with little
attention to line breaks. You may still have capital letters and periods, but where a
sentence begins and ends may be a bit confusing. Isn’t this paragraph a bit
easier to read?



SAS Comments

e Type /* to begin a comment.
e Type your comment text.
e Type */to end the comment.

e Or, type an * at the beginning of a line. Everything
between the * and the ; will be commented.
e.g. *infile ‘tutor.dat’;
e Alternatively, highlight the text that you would like to
comment and use the keys Ctrl / to comment the

line. To uncomment a line, highlight and use the
Ctrl Shift / keys.




SAS Comments

Flproc print data=Tutormwissing NOOES N lakel:
lakhel ID= Faculty ID
Department= Department

natisfaction= Satisfaction with Department
Years= Years Employed at Tniversity

natus= Faculty 2tatus

Degree= Degree

Date=Date;

{*options 13=100 nodate;®/

ruamn;



SAS Windows




SAS Windows

-8 x|
Fle Edt View Tools Solotions Window Help
I T HDeE SR BE - | DB z20L \
NS 100 - (untitied) _1o] x|
Active Libraries 7 libname train *\\kent.edu'shares$iLMSData‘\Users'icughriniMy Documents‘\Softuware lssues'SAS\SAS =
- - 7 1 Tutorials';
NDTE: Libref TRAIN was successfully assigned as follows:
Engine: va
Gismaps Maps Physical Name: %‘\kent.edu'shares$\LMSData‘Users'cughrinify Documents\Software |ssues'5a8%\5A5
Tutorials
8 run;
=5 =5
Sashelp Sasuser
<5 =5
¥
Train Wark
libname train '\)\kent.edu)sharesj’LNSData) Users)cughriny My Documents)Software Issues)SAS)54S Tutorials'; =]
run;
K1
& Resuls Bl Exploret [| B ocutput - quntrieds |[EY Log - (untiteay [ Edior - Untitied *

|= Cripocuments and Settings|cughrin




Enhanced Editor Window

== x|
File Edit Yiew Tools Solutions Window Help
[~ Al d SR s e o | DBl £ &
B Output - (Untitled) =10 x|
B Results The SAS System =
51 () Prink: The SAS System Satisfaction Yoars at
with the Faculty

Department Department University Status Degree Date

Anthropology 5 20 T D 02/12/2007

Family and Consumer Studies 4 15 NT n 03/18/2007

Communication Studies 2 5 NT m 05/05/2008

Speech Pathology and Audiclooy 5 5 PT m 11/24/2007

2 22 T D 09/ 0672007

5 27 T D 0442572007

3 13 NT M 10/16/2007

2 8 NT [ 01/08/2008

4 5 PT B 01/09/2007

3 7 T [ 01/10/2008

Mathematical Studies 5 16 T D 067112008

Account ing 4 18 T D 05/18/2008

Psycho ooy 2 3 T D 02/13/2008

Economics 5 22 T D 01/14/2008

Psycholooy 1 20 T D 01/15/2007

Finance 2 5 T D 01/16/2008

no 4 3 T D 01/01/2007

Biological Sciences 3 6 NT n 01/31/2008

Psycholoay 5 24 NT D 02/19/2008

3 |

N

Elproec print data
lakel ID

options ls=
run;

<]

EE
[

rain.sastraining NOOBS label;
Faculty ID
Department=

Department

Satisfaction- Satisfaction with Department
Years=

Scacus=

Years at the University
Faculcy Status

Degree

Date:

200 neodate:

Degree=
Date=

EF Results @] Explorer

| I_ Output - (Untitled)

[E] Log - éUntitled)

| B8 Editor - untitied * |

—

|= c:\Bocuments and Settings\cughrin

Your program script appears in this window.
You can either bring it in from a file or type the program right into the window.
Once the program is in the window, you can Click Submit (or the running guy).



SAS Log

el
B Edt Yoo Tk Bun Sohthors diedew ek
I H0Ed R Dna DalltX 08

=lalx
| (= Hie@B S0 fan o DR 208
DTS E N[5 - Cownieay

= T L]
B Reas W proc print data<train, mlw m Iabul ;‘ [ proc print data-train.sastraining HOODS label;
3 File A L At (39 Prnk: The 545 Sistem LA} label 10 = Fuculty 16 P
= Dapartaant 1 Halinfaction= Salislaction with Depar taenk
on® Sabistoction with bepartaent T4 ‘wars= Toars ot the University
= at the University E Latuse Facully Status
RS nu.:._ F.=.| y Ratus :E mﬂ D‘:FM
1 ke
&7 Date D o n Hllonl 1e=208 nodata;
Rl ot i 154700 et | 8 run
K9 rumg

MOTE: The SAG e in . this step bocmsns of orroes.

NOTE: There were 80 obaseval bons cead Fron e daba sl THATH . BASTHA INING
Synton
MOTE: PROCEDURE. P INT nsw (I tal process time):

NOTE : rm:mn: PRINT ulnd l‘htn'l wmu timel:

ﬂ 00 lnr.ond
g Line ([P T p——

nw Hn

L

______ _ ]

B o

e SAS Log provides a “blow by blow” account of the execution of your program. It
includes how many observations were read and output, as well as, errors and notes.
e Note the error in red on the left.



Output Window

=]
File Edit Wiew Tools Solutions \window Help
(I —T Sl e 9 (& & 5 Bnm - | Q| 2= @ &
i B B output - (Untitled) — o1 =]
= Results The SAS Swy=tem I |
L Prink: The SAS System Satisfaction Tears at
Facul ty with the Faculty
15} Department Department University Status Degree Date
1 Anthropology 5 20 T D 02,12/ 2007
2 Family and Consumer Studies a 15 NT n 03-18/2007
3 Commun ication Studies 2 5 NT " 05/05/2008
a4 Speech Pathology and fAudiolooy 5 5 PT n 11/24/,2007
5 Nurs ing 2 22 T D 09/ 06/ 2007
6 Engl ish 5 27 T D 04/ 25/2007
7 Nurs ing 3 13 NT n 10/16/2007
] Econom ics 2 8 NT n 01/08/2008
g i a 5 PT B 01/09/2007
10 3 7 T D 01/10/2008
1 cal Studies 5 16 T D 06-11/2008
2 Account ing a 18 T D 05/18/2008
3 Psychology 2 9 T B D 02/13/2008
14 Econom ics 5 22 T D 01/14/2008
15 Psychology 1 20 T D 01/15/2007
16 Finance 2 5 TT D 011672008
7 Account ing a 3 TT D 01/01/2007
8 Biological Sciences 3 6 NT n 01-31/2008
9 Psycholoas s 24 NT D 02/19/2008 hd
A

EHproc print data=train.sastraining NOOBS label: _|
label ID = Faculty ID
Department= Department
Satisfaction- Satisfaction with Department
Years— Years at the University
Status= Faculty Status
Degres= Degree
Date= Date;
options 1s=200 nodate;
run;
1= Az
5P Results [ a1 E =plorer || |E output - (ntitied) E] Log - fUntitledy | B3 Editor - untitiedt * | I

|=3 c:\pocuments and Settingsicughrin



SAS Library

e SAS Data Libraries are like drawers in a filing cabinet. The SAS data sets are files
within those drawers. Note the icons for the SAS library match that metaphor.

In order to assign a “drawer”, you assign a library reference name (libref).

There are two drawers already in your library: work (temporary) and sasuser
(permanent).

e You can also create your own permanent libraries (drawers) using the libname

Flle Edit View Tool Run Solutions =
Sstatement. —
%] J\IDBEIQE&\%%@“IO&H*K@@ \
Eplorse =
SAS Environment’ ;‘
8 &
Libraries File Shortcuts
&= 9
Faworite
Falders

| _>DII
t - {Untitled, - = il *




A5

Bl £ few Tock Bn Soktons fndor Heo

| AiFE @R r@E- A s x0e
ftrlurer

I Formts 21 Ergloimt
[rrer——

Establishing the libname

=lal x|

B |

) Outpas - puintited)

| E] Log - unieay

| [ edeor - vetitiet +

" C\beauments and SattrgHasghon

Tna.cat



Libname Statement

=]

File Edit Wiew Tools Selutions indow Help

Active Libraries Tutorials®;

libname train %% kent . edu’:shares$'LMS8DataUsers'cughr in“My Documents’iSoftware Issues '\ SAS"
HOTE: Libref TRAIN was successfully assigned as follows:

Eng ine: vg
Physical Mame: %' kent.edu‘shares$'.LMSData‘Users'cughr in'My Documents'Software Issues'SAS.5SAS Tutorials

Gismaps Maps 81 run';
Sashelp Sasuser

libname train 'y kent.edu sharessh LESDatah Usersh cughrint My Documentsh Software Issuesh SASYSAS Tutorials'

run;

| KT}
TEP Results [@.1 Evplorer [ Cutput - (Untitled) | B Log - wntitled) | B3 Editor - untitiedt * |

[There are & libraries defined. |=3 c:\pocuments and Settingsicughrin




Viewtable Window

File Edit Wiew Tools Solutions

window  Help

=]

Department | Satisfaction | Years Status| Degree Date
1 1 Anthropoloay 5 20 T O 02/12/2007
2 2 Family and Corsumer Studies a 15 NT M 03/18/2007
3 3 Communication Studies 2 5NT M 05/05/2008
4 4 Speech Patholoay and Audicloay 5 5ERPT M 11/24/2007
5 5 Mursing 2 22 T D 09/06/2007
3 & English 5 27 T D 04/25/2007
_— 7 7 Mursing 3 13 NT M 10/16/2007
5 8 E conomics 2 B NT M 01/08/2008
a 3 Histary 4 5RT B /08,2007
10 10 Finance 3 7T D 01 /10/2008
K 11 Mathematical Studies 5 16T D 06/11/2008
12 12 Accounting 1 18T o 051 8/2008
13 13 Pspchalogy 2 aT D n2/13/2008
1a 14 Economics 5 22T D 01/14/2008
15 15 Pspchaloay 1 20T o o A15/2007
16 16 Finance 2 51T D 011672008
17 17 Accounting a 31T D 01/01/2007
18 18 Biolagical S ciences 3 ENT M 1 /31 /2008
19 19 Pspchalogy 5 za NT D n2/19/2008
20 20 Computer Science a 16T D 02/20/2008
21 21 Philasophy 4 18T o 03/24/2008
22 22 History 5 EPT D 06/28/2007
23 23| Sociology 2 41T D 01/22/2007
24 24 Physics 1 31T D 1 /2472008
25 25 Sociclogy 1 51T D 07/05/2007
26 26 Chemistry 5 10 NT M 08/26/2007
27 27 Justice Studies 1 13T [ 08/17/2007
28 28 Physics 5 4 PT B 07/02/2007
29 23 Special Education 3 1T D 01/29/2008
30 30 Commurication Studies 4 14T o 09/09/2007
=
-
P Results [@.1 Evplorer Cutput - (Untitled) | B Log - wntitled) | B3 Editor - untitiedt * | Ek viewTaBLE: written by;l

=

|

|

=3 C:\Documents and Settingshcughrin



Data Step Programming

e SAS data set can be created using another SAS
data set as input or raw data

e To create a SAS data set using another SAS data
set, the DATA and SET statements are used.

e To create a SAS data set from raw data, you use
INFILE and INPUT statements.

e DATA and SET cannot be used for raw data and
INFILE and INPUT cannot be used for existing SAS
datasets.




Reading a SAS Dataset

DATA (name of new SAS dataset)
SET (name of existing SAS dataset)
Additional statements

Run;




Reading a SAS Dataset

Fs Editor - Untitled1 *

libnawe train 'H:'W My Docurmentsh Training Files —— Train':
run;
—-ldata train.newfile;
Set traih.sastraining:
TotalVYears= =sumw|years):

rumn;




Reading SAS Dataset

File Edit ‘Miew Tools Data Solukions  Mindow  Help

| ] HDsM8RARBE X B E-BRERE®
Cantents of 'Train' O VIEWTABLE: Train.Newfile M=1E3

SEEE % D epartment S atisfaction Statuzs Date Totalvearz -

=EE" === 1 17 Accounting 4 3aTT D 01/01/2007 3

Dallasla Mewfile 2 12 Accounting 4 18T i) 05/18/2008 18

3 1 Anthropology 5 20T B 02M2/2007 20

ZEaE B 4 18 Biological Sciences K B MT I 01431 /2008 E

% % 5 26 Chernistry ] 10 MT i 08/26/2007 10

Sastraining Tukor 5 3 Communication Studies 2 B NT b 05/05/2003 b

7 30 Communication Studies i 4T D 09/09/2007 14

g 20 Computer Science 4 16T 0o 0242042008 16

| 8 Economics 2 aMT b 01./08/2008 a

10 14 Economics ] 22T (0] 01/14/2008 22

11 E English 5 27T (i) 04/26/2007 27

12 2 Family and Conzumer Studies 4 15 NT b 0318/2007 15

13 16 Finance 2 5TT D 01/16/2008 5

14 10 Finance 3 T (] 01/10/2008 7

L= L [ PN B A FE DT =] e na Mnn7 =4




Reading Raw Data

% SAS - [Editor - Untitled1 *]
@ File Edit View Tools Run  Solotions  Wwindow  Help

dlD=zalaenl s =

B Dl 2 X Q@&

libname train 'H:YMy Documents' Training Files -- Train':
Contents of 'Train' run; -
% g Fldata train.DallasLA:
8- Ee- infile 'H:%"My Documents) Training Files —-- Train'DallasLi.txt!':
Dallasla Mefile input Flight § 1-3

Date § 4-11 Dest § 12-14
Sl FirstClass 15-17 Economy 18-20;
rumn;

Saskraining Tukor




Selecting Variables

e You can use a DROP or KEEP statement Iin a
DATA step to control which variables are
written to a new SAS data set.



000

000

000

o000

Sel | Variabl e
electing Variables :

] Department Safisfaction | Status | Degree ‘ Date Totalears .

1 17 Accaunting 417 D {02007 3

2 12 Accaunting 4T D [hA18/2008 18

3 1 Anthiopology 57 0 nnzene il

4 18 Biolgical Sciences INT W /3172008 ]

5 26 Chemisty 5NT M 08/26/2007 10

. - o . o B 3 Communication Studies 2N M 05/05/2008 5
libname train 'HiyMy Docweents'Training Files -- Train'; ; 3 Commricaton Shdes E 0 oo
run; g 20 Computer Sciznce 4T D (2/20/2008 16
-ldata train.nevfile; § § Economics 2NT M 01/08/2008 i
) o 10 14 Economics 51 U Ag/2008 2

det train.sastraining 1 £ Englsh 51 b Q42542007 7
Total¥ears= sum(years): 12 2 Family and Consumer Studies 4NT M 031872007 1§

D Tears: 13 16 Finance kil 0 11642008 5

rap i 14 10 France I D mA0v208 7

run; 15 9 History 4P B 0170972007 5
16 22 History 5PT 0 06/28/2007 £

17 27 Juttice Studies 17 D Da/17s2007 1

18 11 Mathematical Studies 5T D D6/11/2008 16

19 7 Nusing INT M 1011672007 13

A § Nursing 2T n 09/08/2007 2

2 21 Phiosaphy 47 U 0372472008 19

2 24 Physics 17 U /2472008 kK

i) 28 Physics 5 PT B 07/02/2007 4

4 13 Pgychology 2T b 12113/2008 §

Pl 15 Pgychology 1T 0 MAs2007 kil

i 19 Pgychology 5NT 0 0219/2008 4

i) 23 Sociology Fall 0 /2200 4

A 25 Sociology 17 0 070842007 5

e 29 Special Education T i} (/2972008 1

Kl 4 Speech Pathalogy and Audidlogy 5PT M /2472007 ]




—

P Editor

libname train 'H:\My Documents) Training Files -- Train':

run;

Selecting Variables

® VIEWTABLE: Train,Newfile

- Untitled? *

-'data train.neviile;

run;

Jet train.sastraining;
TotalTears= swmiyears):
Eeep Department TotalVears;

Diepartment

Satistaction

Statug Degree

Date

17 Accounting
12 Accounting
1 Anthropology
18 Biological Sciences
26 Chermistry
Communication Studies
Communication Studies
Computer Science
Econarnics
Econarnics
English
Family and Consumer Studies
16 Finance
Finance
9 Histary
22 History
27 Justice Studies
11 Mathematical Studies

DU UWUOUZTUOUOIU0U0OIIZI0O0O0

= VIEWTABLE: T -Mewfile
D epartment Totalvears
1 Accounting hc]
2 Accounting 1a
] Anthropology 20
4 Biological Sciences [
5 Chernistryg 10
=] Cormmunication Studies =]
v Cormmunication Studies 14
=] Camputer Science 1B
=] Economics =]
10 Economics 22
11 Enalizh 27
12 Family and Consumer Studies 15
13 Finance =]
14 Finance 7
15 Historye 5
16 Historye [
17 Justice Studies 13
s tathernatical Studies =]

0140142007
05/418/2008
024272007
0143172008
08/26/2007
05/05/20028
03/09/2007
02/20/20028
01/08/2008
01/14/2008
04/26/2007
0341872007
11672008
1./10/2008
1/03/2007
06/28/2007
0841772007
0641172008




Date Functions

e Create SAS date values
TODAY() — obtains the date value from the system clock
MDY (month,day,year) — uses numeric month, day, and
year values to return the corresponding SAS date value.

e Extract information from SAS date values

YEAR (SAS-date) — extracts the year from a SAS date and
returns a four-digit value for year

QTR (SAS-date) — extracts the quarter from a SAS date
and returns a number from 1-4

MONTH (SAS-date) extracts the month from a SAS date
and returns a number from 1 to 12

WEEKDAY (SAS-date) — extracts the day of the week and
returns a number from 1 to 7



Date Function — Weekday
Function

o Department Satistaction Years | 5!atus| Deglee| Date | Dapofiesh. -
1 17 tecounting 4 I D /o200 ?
? 12 tecounting 4 LI - (/1872008 1
3 1 Arthiopology i a1 0 [z ?
4 18 Biological Sciences 3 EMT M /312008 5
5 26 Chemisty 5 WHT M (arees2007 1
£ 3 Cammunication Studies 2 FNT M (15/05/2008 2
i 30 Camrunication 5hudies 4 L - (/92007 1
g 20 Camputer Science 4 16T D (1272072008 4
libname train 'H:'\My Documents)Training Files -- Train'; 3 9 Ecaronics 2 BNT M /R 1
, 10 14 Economics 5 21D nA4/2008 ?
run, i § Englsh i 1T 0D (482007 4
- data train.newfi lE; 12 2 Famiy and Corsumer Studiss 4 BHT M 3118/2007 1
) o 13 18 Finance ? 51T D (11162008 4
qet train.sastraining; 1 10 Finarce 1 7T D mALe 5
— . 15 5 History 4 5P B [1/09/2007 k|
DE?DfHEE]{ weekday l:DatE:l ! 16 22 History g EFT D (6282007 g
run; 17 27 Justice Shudies 1 LI — gnviann £
18 11 Mathematical Studies g BT D (641172008 4
19 7 Mursing 3 TINT M 1041642007 ki
il 5 Mursing ? 210D (134062007 i
il 21 Philosaphy 4 L — (34242008 ?
2 24 Physics 1 I D (/242008 i
] 28 Physics 5 4FT B Iy 2
24 13 Papchology 2 T D (211302008 4
& 18 Papchology 1 PN 52007 2
& 19 Papchology g HNT D (2192008 3
&7 23 Suciology 2 41T D L 2
i 25 Sociology 1 51T D (7/05/2007 5
X 29 Special Education 3 nr D 1/23/2008 3
A 4 Speech Pathology and Audiology 5 5P M 1172472007 7




Proc Univariate

Proc Univariate




Proc Univariate

@ File Edit ‘iew Tools Run  Solgtions  ‘Wwindow  Help

v |

@ Resulks
- [Tﬁl Univariate: The SAS Systen
-5 D
Moments
Basic Measures of L
Tests For Location
Guantiles
Extremne Observatio
- % SatisFaction
Moments
Basic Measures of L
Tests For Location
Guantiles
Extremne Observatio

- % Years
Moments
Basic Measures of L

Tests For Location
Guantiles

E® Futrema Ohzervatin

D El &3 v B R EXO@

libname train 'H:YMy Documents' Training Files —-- Train':

rumn;

=IProc Univariate data=Train.Newfile:

rumn;



Proc Univariate

5 Window Help

— JnsRERlimeo DB £ 0O
The SAS5 System 13:10 Monday, fAugust 10

The UNIVARIATE Procedure
Variable: 1D

Homents
N 20 Sum Heights 20
Mean 15.5 Sum Observations 465
Std Deviation g.80340843 Var iance i7r.5
Skeuwness 1] Kurtozis -1.2
Uncorrected S5 9455 Corrected S5S 2247 .5
Coeff WYariation Le.7961834 Std Error Mean 1.60727513

Ba=z ic Statistical Heasures

Locat ion Variabhility
Mean 15.50000 5td Deviation 8. 80341
Hedian 15.50000 Var iance ¥f.5%0000
Mode 5 Range 29.00000
Interquartile Range 15.00000

Tests for Location: Mu0=0

Test =Statistic=  =———— p Valug======
Student’'s t t 9.643651 Pr > |t <. 0001
Sign H 15 Pr »= M| <. 0001
& Signed Rank ] 232.5 Pr »= |51 <. 0001

Quantiles (Definition 5)

Quantile Ezstimate
100% Max 30.0
99% 30.0

95x 29.0



Getting started with
programming

Proc Print




Proc Print — Beginning
Procedures

e Examining data using proc print procedure.
e Display particular variables of interest.

e Display particular observations.

e Display a list report with column totals.




Default List Report

roc print data=train.sastraining;
un;

%, sA8 =18 x)
e Lo yew Took Joltond Wiedow Heb

I do=0sn an- DB 0
T T A At - (Utitled) =laix
Rabke The HAH Sywbom |
i1 {ig) Prink: The SAS Systam Dbhs I Deportment Batisfaction  Years  Status  Degres Date
1 1 fethropology 5 20 T [ 4241272007
2 2 Family sl Comsumer Stodies El i5 T n 03/ 18/2007
a a Connunication Studies 2 5 NT L] 0505/ 2000
a4 4 Speech Pathology and fudiolooy £ K PT H 1172472007
5 5  Hursing 2 22 T [ 09/ 06/ 2007
3 &  English 5 27 T [ 04/ 25/ 2007
¥ 7 Marning 3 13 NT n 10/ 1642007
] @ Economice 2 ] NT H 0170042000
q 8 History 4 K PT B 01/00/2007
1919 Finance 3 7 T [ 01/10/2008
1 Il Hathematical Studies 5 16 T [ Q641 142008
12 12 Accounting a 18 T [ Q57 1B/ 2008
13 13 Paychology z ] T [ 02413/ 2008
4 14 Econon 3 22 T [ 4171472008
15 158 Paycholou 1 v T o 01/15/2007
16 16 Finance 2 5 1 [ 1642
17 17 Accounting 4 a 17 [ 4170172007
18 18 Biological Sciences ] B NT n 01731/ 2008
19 19 Psychol 5 24 NT o 1972
#0 PO Computer Belensco A 16 T [ 02/ 20/ 2008
m 21 21 Philosoohy 4 (L] T [ rs!a&/zoml ki |
4 ¥
v T i

& Renis [ Erplos T| [T outp ey Cuss- (wsies || 2 e - e +
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Printing Particular Variables

e Use the VAR statement
which allows you to:
e Select variables for your
proc print
o Define the order of the

variables in the proc
print.

Proc print
data=train.sastraining;

var ID Department
Satisfaction;

Run;

0000
0000
o000
| X J
o
=8l
Fle Edt View Tooks Sotions Window Help
I Hlosmlen 2o 5B 40
Results B B output - (Untitted) -lofx|
Results The 848 Systen d

{5 Pin: The 545 System

D Departnent

Satisfact ion

]

=

wl o

6 Resuls Exploer

Outpuc (Uncided) | ) Log- (Lnided)

| B edeor-untet *

| s

|5 ciponuments and settingslughrin



Suppressing Obs Column

%55 =lelx|
Fle Edt View Tooks Solutions Window Help .
I EINET TG TEEY) e The NOOBS option
[Resuts B B output - (Untitted) =lofx|
Rods The S48 Systen 4
{5 Pin: The 545 System D Departnent satisfaction

1 fnthropology
2 Fanily and Consuner Studies

3 Connunication Studies

4 Speech Pathology and Audiology
5 Nursing
6

7

8

suppresses the number
of observations column
LB | that shows up on the

e J  left hand side of a proc

[Editor - Untitled *

English
Nursing
Econonics

9 History

10 Finance

1l Mathenatical Studies

12 focounting

13 Psychology

14 Economics

15 Psycholagy

16 Finance

17 ficcounting

BB e o — o s B e 85 T RS TR B e

Cproc print data=train,sastraining NOOBS; ;I

TR print output.

Proc print
data=train.sastraining
NOOBS;

Run;
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Subsetting Data with the
WHERE Statement

o Allows you to select particular observations based
on criteria.

e Can be used with most SAS procedures (“IF”
statements are generally used in the Data step
though).

e Operands

Variables and Observations

e Operators
Comparisons
Logical,
Special
Functions




Comparison Operators

Mneumonic Symbol Definition

EQ = equal to

NE A= or ~= not equal to

GT > greater than

LT < less than

GE >= greater than or equal to
LE <= less than or equal to

IN equal to one of a list




Examples of WHERE
Comparison Operators

Proc print
data=train.sastraining
NOOBS;
where department=
‘Psychology’;

Run;

proc print data=train.sastraining
NOOBS;

where department=
'‘Psychology’;
run;
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WHERE Logical Operators

e And (&) Used If both expressions are true,
then the compound expression is true.

e OR (|) Used If either expression is true, then
the compound expression is true.

e Not () Can be combined with other operators
to reverse the logic of a comparison.



Examples of WHERE Logical

Operators

proc print data=train.sastraining NOOBS;

where department= 'Psychology' and
years>10;

run;

proc print data=train.sastraining NOOBS;

where department= 'Psychology' or
department="Anthropology’;

run;



WHERE Special Operators

e BETWEEN-AND — Used to select
observations in which the value of the
variable falls within a range of values.

e CONTAINS ? — Used when one wants to
select observations that include the specified
substring.



Examples of WHERE Special
Operators

proc print data=train.sastraining NOOBS; - . =% =7

where years between 10 and 15; B =
run;

proc print data=train.sastraining NOOBS; = - —

where Department ? 'Nurs';
run;




Column Totals

e Can provide a Total

e Can also provide subtotals If data is printed In
groups.



Example of Column Total

=]

ile Edit Wiew Tools Run  Solutions  Wwindow Help

Do E & | b = o |

) W o ukput — (Untitled) g
= Results The SAS System I |
L& Print: The 5AS System D Department Satisfaction Years Status Degree Date
1 Anthropo 1ogy 5 20 T D 0z2/12/2007
2 Fam and Consumer Studies 4 15 NT n 03./18/2007
3 Communication Studies 2 5 NT n 05/05/2008
a Speech Pathology and fudiolooy 5 5 PT H 11./24,2007
5 2 22 T D 09/0B/2007
6 5 27 T D 04/ 25,2007
7 3 13 NT n 101672007
8 Economics 2 8 NT n 0170872008
9 a 5 PT B 01/09/2007
10 3 7 T D 0171072008
11 ical Studies 5 16 T D 06/11/2008
12 Account ing 4 18 T D 05/18/2008
13 Psycho1oay 2 3 T D 02/13/2008
12 Economics 5 22 T D o1-1ar2008
15 Psvchology 1 20 T D 0171572007
16 F inance 2 5 T D 0171672008
17 Account ing a 3 TT D 01/01/2007
18 Biological Sciences 3 & NT n 01/31,2008
19 Psycho1oay 5 24 NT D 02/18,2008
20 Computer Bcience 4 16 T D 02/20/2008
21 Phi l1osophy 4 13 T D 03/ 24,2008
22 ory 5 6 PT D 06/28/2007
23 oloogy 2 4 T D 01/22/2007
24 ics 1 3 TT D 01/24/2008
25 olooy 1 5 TT D 07/05/2007
26 stry 5 10 NT n 0B/ 2B/ 2007
27 ce Studies 1 13 T D 0BA17/2007
28 c 5 2 PT B 07/02/2007
29 Special Education 3 11 T D 01/29/2008
30 Communication Studies a 4 T D 09-09/2007
5
Ll
=10 x|
EHproec print data=train.sastraining NOOBS; ;I
sum years:
run;
1=l 2z
=P Resits [ a1 E =plorer | Output - (Untitled) | B Log - wntitled) |[B Eqitar - untitied: =

MOTE: 3 Lines Submitted. |=3 c:\pocuments and Settingsicughrin Ln4, Col 1



Proc Sort




Overview of Proc Sort

e Sorts (arranges) observations of the data set.

e Can create a new SAS data set containing
rearranged observations.

e Can sort on more than one variable at a time.
e Sorts ascending (default) and descending.

e Does not provide printed output (that requires
the proc print statements).

e Treats missing data as smallest possible
value.



Proc Sort Example

Bl 8 Vo= look Sokbo Wndoe bl
~ D0+ H &0 i Rn - B 0@

proc sort data=train.sastraining;
by Department;
run;
proc print data=train.sastraining NOOBS;
var Department Satisfaction Years;
run;

=L SlEim | [ ot - i) )y et | D per - et = | |

IO ments i Semrgrinpen.




Printing Totals and Subtotals Proc

Sort and Proc Print Example

proc sort data=train.sastraining;
by Department;

run;
proc print data=train.sastraining NOOBS;

by Department;
sum years;
run;

%55 i LIk
Fle Edt View Tods Sobtions Window Help
I Jp#@(a0]sme- HBL 20&
B0 &5 output - (Untited) =[olx|
Folts The 848 Systen A
{5 Pin: The 545 System Depar .
D Sstisfaction Years Gtatus  Degree Date
1 4 3 m D 01/01/2007
12 4 18 T D 05/18/2008
Departnent 21
Depar tnentfnthropology
D Satisfaction Years Status  Degree Date
1 5 20 T D o2/ 12/2007
Departnent=Biological Sciences
D Satisfaction Years Status  Degree Date
18 3 5 Wt [ 0173172008
Depar tnent=Chenistry
D Satisfaction Years Status  Degree Date
2% 5 1 Wt [ 0/26/2007
Department=Connunication Studies
D Satisfaction Years Status  Degree Date
3 2 5 Nt I 05/05/2008
a0 4 14 T n 0970872007 4
Y4
Cprec sort data=train.sastraining; ;I
by Department;
run;
Fproc print data=train.sastraining NOOES:
by Department;
o years;
run;

]

=

6 Resuls & Evplrt

Output - (Unticled)

] Log - (Lntited)

| B edeor-untet *

~ L
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Page Breaks with Proc Sort
and Proc Print

proc sort data=train.sastraining;
by Department;
run;
proc print data=train.sastraining NOOBS;
by Department;
Pageby Department;
sum years;
run;




Customizing Report
using Proc Print

Enhancing Output




Defining Titles and Footnotes

e Titles appear at the top of the page

e Default title Is ‘The SAS System’

e Titles can be numbered from 1 to 10.
e An Unnumbered Title is = to Titlel.

e Titles remain until they are changed,
cancelled, or the SAS session Is ended.




Assigning Column Labels

proc print data=tutor NOOEZ N lahel;
lalhel ID= Faculty ID
Department= Departiment
Satisfaction= Satisfaction with Department
Years= Years Employed at University
Satus= Faculty Status
Degree= Degree
Date=Dhate;
options 1=100 nodate:
run;



Assigning Labels Output

{Untitled) ]

File Edit View Tools Solutions Window Help

v |

ADhed &R %

DE. £ 0$

[ Results
[#-(5) Print: The SAS System

Resuls

&

Facul ty
1D

17
12
1
18
26
3
30
20
8
14
6
2
16
10
9
22
27
11

Department

ficcount ing

ficcount ing
finthropology
Biological Sciences
Chemistry
Communication Studies
Communication Studies
Computer Science
Economics

Economics

English

Family and Consumer Studies
F inance

F inance

History

Hizstory

Justice Studies
Hathematical Studies
Hursing

Hursing

Phi losophy

Physics

Physics

Psychology

Psychology

Psychology

Sociology

Sociology

Special Education
Speech Pathology and fiudiology

The 5AS5 Systen

Satisfaction
with

Department Univer=sity

4

=A== hANN—=nhA A A b

Years
Enmploved
at

3
18
20

3
10

5
14
16

Mo P — T Y
AAOOUALONLMWAON =N ~MN®D

Faculty
Status

T
T
T
NT
NT
NT
T
T
NT
T
T
NT
1T
T
PT
PT
T
T
NT
T
T
L
PT
T
T
NT
L
T
T
PT

Degree

D

2O OO DO NoO O oI OooNoOoI0OoIODIIIOD

Date

01/01/2007
05/18/2008
0271272007
01/31/2008
08/26/ 2007
05/05/2008
09/09/2007
02/20/2008
01/08/2008
01/14/2008
04/25/2007
03/18/2007
01/16/2008
01/10/2008
01/09/2007
06/28/2007
08/17/2007
06/11/2008
10/16/2007
09/06/2007
03/24/2008
01/24/2008
07 /022007
0271372008
01/15/2007
02/19/2008
01/22/2007
07/05/2007
01/29/2008
11/24/2007

‘ Qutput - (Untitled) ] Log - {Untitled)

& Editor - Untitled? *
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SAS Options

e DATE - specifies for SAS to print the date
and time SAS session began.

e NODATE - specifies for SAS not to print the
date and time the SAS session began.

o LINESIZE (LS) — specifies for SAS the line
size for SAS log and SAD output.

e PAGESIZE (PS) — specifies the number of
lines per printed page of SAS output.



More SAS Options

e NUMBER - specifies the page numbers to be
printed on the first line of each page of
output.

e NONUMBER - specifies for SAS that no
pages are to be printed.

e PAGENO - specifies a page number on
which SAS output should begin.



Options Example

o TPRTRTE 22 proc print data=sasuser.SasTraining

[ﬁﬁi\e Edt View Tools Run Soutions Window Help

T J0éE &R 80w +X0e NOOBS lable;
Results X libnawe sasuser 'C:\Docuwents and Settingshlaptop)Deskeoph5AS Tutorials': —_
T || S Label ID=Faculty ID

ol % Prink; The SAS System =proc print data=sasuser.iasTraining NOOEZ lable;

T — Department= Department

Departwent= Department

Satisfaction= Satisfaction with Department Sati Sfacti O n - Satisfacti O n With

Tears= Vears Employed at University

Status= Faculty Status Department

Degree= Degree

e NNOTEN Years= Years Employed at University
- Status= Faculty Status
Degree= Degree
Date=Date,
options Is=100 nodate PS=15 nonumber;

run;

Dot | Bt [ output - (Untitled) | ) Log- {Untitled) I@EdilarrUmitledﬂ

=) C:\Documents and Settings|laptop Ln 14, Col1




Formatting Data Values

e Used to change the appearance of
data.

e Create custom formats to be used In
a list report.

e Does not change the SAS data set,
just how It appears on the report.



SAS Formats

e W.d — standard numeric format. e.g. 8.2 Is
width =8, 2 decimal places (54321.01).

e $w. — standard character format. e.g. $7. Is
width = 7 (KATHRYN).

e COMMAwW.d — commas in a number. e.g.
COMMA 10.2 width=10, 2 decimal places
(125,346.56).

e DOLLARw.d — dollar signs and commas in a
number e.g. DOLLAR9.2 ($8,457.23).



SAS Formats -- Dates

SAS Stored Value Format Displayed Value
0 MMDDYY8. 01/01/60

0 MMDDYY10. 01/01/1960

1 DATED9. 02JAN1960

-1 WORKDATE. December 31, 1959

365 DDMMYY10. 31/12/1960

366 WEEKDATE. Sunday, January 1, 1961




Date Format Example

proc print data=sasuser.SasTraining T
NOOBS lable; T JDsEa&n B2 9B 0@
Label ID=Faculty ID e  EE d]
Department= Department e ot o
Satisfaction= Satisfaction with " o ety S5 v o
Department ;o : & P o3 e
Years= Years Employed at University 7 e, 1 b b B
Status= Faculty Status
Degree= Degree
Date=Date,

format Date date ddmmyy10.;

options I1s=100 nodate PS=15 nonumber;

run;
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