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Agenda

« About SAS and pros/cons

« SAS 9.2 user interface

« Library references

* Proc contents / proc means
* Proc Print

* Proc sort
« Data steps
 Loops

* Importing csv. xls. And txt. Files to SAS
*  Where can you learn more?
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Practical information

« First a basic introduction to SAS

« Brief introduction to each topic.

« After each introduction - assignments for 10 minutes.
* Duration 3 hours - approximately

« Sign up for the SAS Institute - Student Resource Center
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What is it?

« Atfirst: SAS - Statictical Analysis System

— Mainly a tool for statistical analysis of large amounts of data
* Now, itis just SAS and so much more than just statistics

« Used for business intelligence and business analytics within many
different industries
— Risk management
— Forecasting and econometrics
— Operations research
— Supply chain management
— ITmanagement
— Management accounting
— .80 much more
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Why learn SAS

« Almost every large company in Denmark (and the rest of the world)
uses SAS for their data warehousing.

« Can generate standard reports and lists to be used in the daily,
weekly or monthly analysis.

* Isvery good at handling large amounts of data without using much
space on servers.
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Why not?

* Quite expensive
« Steep learning curve

Analytics Group



AARHUS
/v UNIVERSITET
BUSINESS AND SOCIAL SCIENCES

SAS 9.2 User interface

Three windows
— Editor: F5
— Output: F7
— Loqg:Fé

Use CTRL + E to clear any of the three windows
F3 to submit (run) your code

Two tabs:
— Results
— Explorer
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Data library

« SAS library references: Highway to data

« Default library references
— SAS User
—  Work (temporary)

* User defined library references

— The physical location on your computer/server where you want SAS to retrieve
data sets from and store them in.
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library reference

* Ingenerdl

libname name ‘path’;
run;

« Examples:

libname asb ’ C:\documents\school\class’;
run;

libname mt 'M:\master thesis\datasets’;

run;
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The data set Brown

 Consists of seven variables

« Contains a total of 120 observations with monthly sales figures from
five different regions from 1948 - 1957

e How?
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Proc contents

* Proc contents can be used to get general information about the
data set at hand

proc contents data=asb.brown;
run;
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The SAS System 19:43 Wednesday,., March 17,
The CONTENTS Procedure

Data Set Name ASE .BROWN Ob=ervations 120
Member Type DATA Variables T
Engine vg Indexes 0
Created £2 . oktober 2007 mandag 16:389:53 Observation Length 56
Last Modified £2. oktober 2007 mandag 16:39:53 Deleted Observations 0
Protection Compressed NO
Data Set Type Sorted YES

Label

Data Representation

Encoding wlatin

EnginesHost Dependent

Data Set Page Size
Number of Data Set
First Data Page
Max Ob=s per Page
Obs in First Data Page
Number of Data Set Repairs
Filename

Release Created

Host Created

Pages

Written by SAS

WINDOWS_3E

Western [(Windows)

Information

H096

3

1

TE

Hg

0

G:NSASMNKUFsUSSNSAS PROG
9.0101M3

XP_PRO

INE009 - Fordrsbrown.sasTbdat

Alphabetic List of Variables and Attributes

=N LM =0mmn

Variable Type Len
MONTH Num a8
SALES] Hum 8
SALE=EZ Hum 8
SALES3 Num 8
SALESY Num 8
SALESS NHum 8
YEAR Hum 8
Sort Information
Sortedby YEAR
Validated YES
Character set ANS |

2010



AARHUS
/v UNIVERSITET

BUSINESS AND SOCIAL SCIENCES

Proc Means

 The Means procedure computes descriptive statistics about one or
more variables.

proc means data=asb.brown;
var salesl;

run;
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Proc Means

You can get confidence intervals for a variable by adding cm/at
the end of the Proc Means statement. The default level is 95%

proc means data=asb.brown clm;
var salesl;
run;
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Output

The MEANS Procedure

Analysis Variable : SALESI

Lower 895 Upper 954
CL fTor HMean CL fTor HMean
96 .4869631 104 .9630369
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Debugging techniques

The SAS loqg is very useful if problems occur when running your
code.

You should ALWAYS check the log after submitting your code, and
even before you check your output. Just because output has been
generated does not mean your code has been submitted without
errors. Also, your output results could actually be incorrect and If you
do not check the log you might not notice incorrect results!

Red = Bad
Green = Warnings
Blue = Good

Black = The lines you submitted
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Libname not assigned

%, 5AS - [Log - (Untited) |

D Fe Edt View Toos Soutons Window Hep

v JD5H 80 B2 9By 400
M ﬂ%& proc contents datazasc.fltattnd;

ERROR: Libname ASC is not assighed.
i Resus 20 run;

A=EC1 W

NOTE: Statements not processed because of errors noted above,
NOTE: PROCEDURE CONTENTS used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds

NOTE: The SAS System stopped processing this step because of errors,

ADios 18
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Missing ; Very common mistake

%, SAS - [Log - (Untitled) |

D Fie Edt Vew Took Solutions Window Hep
Iv] Joseenl e DB 208
m x||1  proc means datazasb.broun clm

ﬁl 22 var salest;
Rests |l mme=e-

202

ERROR 22-322: Syntax error, expecting one of the following: ;, ALPHA, CHARTYPE, CLASSDATA, CLM,
COMPLETETYPES, €88, CV, DATA, DESCEND, DESCENDING, DESCENDTYPES, EXCLNPWGT,
EXCLNPWGTS, EXCLUSIVE, FW, IDMIN, KURTOSIS, LCLM, MAX, MAKDEC, MEAN, MEDIAN, MIN,
MISSING, MODE, N, NDEC, NMISS, NOLABELS, NONOBS, NOPRINT, NOTHREADS, NOTRAP, NWRY,
ORDER, P1, P10, P25, PS5, P50, P75, P30, P95, P89, PCTLDEF, PRINT, PRINTALL,
PRINTALLTYPES, PRINTIDS, PRINTIDVARS, PROBT, @1, G3, GMARKERS, QMETHOD, GNTLDEF,
GRANGE, RANGE, SKEWNESS, STDDEV, STDERR, SUM, SUMSIZE, SUMWGT, T, THREADS, UCLM, USS,
VAR, VARDEF.

ERROR 202-322: The option or parameter is not recognized and will be ignored.

23 rum;

NOTE: The SAS System stopped processing this step because of errors,
NOTE: PROCEDURE MEANS used (Total process time):

real time 0.09 seconds

cpu time 0.00 seconds

ADios 19
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Assignment 1

Start by copying the data folder 'Programming’ from \\okf-
filesrv 1\exemp\SAS\ 207 0to your M-drive

Assign a libname of your choice to this folder

Find out how many variables and how many observations the data
set 'fltattnd’ contains using SAS code

Find the mean, std. Deviation and confidence interval for the
variable salary

Do the same as just above for the variable jobcode and figure out
what the problem is

Do the same for the variable Airedate. What is the problem with the
results?
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Proc Print

The Print procedure can be used to output basic information about
a data set and the observations.

Can control the following:

Excluding variables in the output

Sum together some of the variables

Page the output according to a variable
Include/exclude variables according to some conditions
And so on...
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Proc Print examples

« Simple Proc Print statements

* Ingenerdl

proc print data=libname.dataset;
<sas statements> ...
run;

« Anexample

proc print data=asb.brown;
run;
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Partial output

Ob= SALES1 SALES?2 SALES3 SALES4 SALESS MONTH TEAR

1 103 105 105 191 29 1 1948
2 106 106 112 158 37 2 1948
3 105 109 i 184 59 3 1948
4 95 96 116 97 1 4 1948
5 123 95 154 124 9% 5 1948
b 111 105 136 92 123 b 1948
f 8 101 108 99 127 f 1948
8 96 112 90 113 130 8 1948
9 110 106 g0 100 106 9 1948
10 68 115 2 150 90 10 1948
11 115 99 106 228 49 11 1948
12 96 110 100 199 42 12 1948
13 84 112 92 182 37 1 1949
14 i3 100 112 175 31 2 1949
15 110 103 137 155 b 3 1949
16 116 101 144 149 85 4 1949
17 87 85 112 84 91 5 19413
18 94 83 94 3b 91 [ 19413
19 107 65 68 129 65 f 1943
20 99 47 86 107 49 8 1949
21 114 49 109 135 24 9 1949
22 449 49 1na a2na 14 110N 1949
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Proc Print examples

* The Varstatement can be used to control which variables you want
to include in your output

proc print data=asb.brown;
var SALES1 MONTH YEAR;
run;
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Partial output

DObh= =rnLES 1 MOMNTH TEAR
1 103 1 1948
= 106 = 1948
= 105 = 1948
=3 a5 =3 1948
o 123 o 1948
& 111 & 1948
r e r 1948
o 96 o 1948
e | 110 e | 1948

10 &8 10 1948
11 115 11 1948
12 a6 12 1948
13 21 1 1949
13 r 3 i 1949
15 1T10D =+ 1949
16 116 = 1949
17 a8 = 19439
18 91 & 19439
19 107 I 1949
= 0 99 = 1949
<1 114 a 1949
- =1 O 10 1949
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Proc Print examples

« The Where statement can be used to control which cases you want
included in your output

proc print data=asb.brown;
var SALES1 MONTH YEAR,;
where YEAR=1948;

run;
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Partial output

ornlLES1

103
106
105
a5
123
111
8
96
110
68
115
a6

MONMTH

ek =ek =mh

M = O 000 =~ LA o AP0 =

TEAHR

1948
1948
1948
1948
1948
1948
1948
1948
1948
1948
1948
1948
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Proc Print examples

* You can use AND / OR / NOT to build up an expression

proc print data=asb.brown;
var SALES1 YEAR MONTH,;
where YEAR=1948 and MONTH=1;
run;

proc print data=asb.brown;
var SALES1 YEAR MONTH,;
where YEAR=1948 or MONTH=1;
run;
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Outputs

Where YEAR = 1948 and MONTH = 1:

SALES] TEAR MONTH

Obs=s

1948

103

Where YEAR = 1948 or MONTH = 1:

Sal ES 1 YTEAaR MONTH

Ob=

v O] 8 D0 o 7)o N e e g g

DARNDRBROANANNO=NOTVOM

TEEETTLELTTLCLOIAIIOY
kbbbl el d e dlLy

-

QOVNN=RUORNUTTTNONONN
QOONN»MAmUmDRNANYONN™

LT - - - om

mNOTNONIDO=NOUNA=HING
memmAOTONOIOQ
-

l‘sD0529
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Comparison operators

Mnemonic Symbol Definition
EQ = Equal to
NE N=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
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Proc print examples

« You can use the IN() statement to select more than one condition

proc print data=asb.brown;
where MONTH in(1, 2, 3);
run;

« Outputs only month 1, 2, 3 (January, February, March)

« Conditioning on character cases in the IN() statement are case
sensitive and needs to be embraced by ...
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MOMNTH

TEMmR

=+ o | B SR |

A== === NS =N =8

FERNOOQ0QmmmNANOONTTTUNNOLDOM M
reeTTThLbannnnabbbhobnnannhbhbn
aaaaaaafannaanfaoafannaannaond

NUNTNOTTOTATNONONANNNONONTONNM
QOOlM=RRO0 hmm=U 0=t mlm

mANONTONONRANCm=NRRTUNENAANQm
meedANOOOTUROOON N ARRANAN0m-

-

A
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Proc print examples

* You can sum a variable using the Sum function

proc print data=asb.brown;
var SALES1 MONTH YEAR,;
where MONTH in(1, 2, 3,);
sum SALES1;

run;
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FCerd TH

TErmF

=Sl E=S 1

AN A= === =m0

RRRONDQQQmmmNANOONTTTLILNOU UMMM
TrerTrLLhnnhnhhbhhnhnhbhhhhhbhhnb
kel dep e e e oo

[
NONTROTTATETURNONONNONONTINDN | @
heRudof A Ju e uduf N T L Y fu el oI B Jusl T ik T ol
- - - - - mm |

I'N

[

mNOOTONOMNNOOOQm=NANTULNOMNRONQ-
e ANOOOTONOOOMNMAARRNDNQm-

A
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Proc Print examples

A number of option can be added to the Proc Print statement. Here
Is a couple of examples

'noobs’ suppresses the observation column in the output

'N’ outputs the number of (non-missing) observation in the buttom of
the output

proc print data=asb.brown noobs N;
Var SALES1 MONTH YEAR,;
Run;
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MONTH TEmR

=Sl ES 1

1 0 10 (0 0 LD [ou fin fom fom fon o o o o o o e
WUUULLLRLLLLALLNND
aaaaaaanaaaanandnd

MENQ=N=NATUONORO=N

BNRANONONNMNOOTNNDR
QUEMNOUmNm=RRRRT=0¢

1 =20

A
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a)

b)

Assignment 2

Open the data set Weekrev (same folder as the other data sets) to
see the variables

Make a print of the data set where only the variables Flight/D,
Origin, Date, CargoRev and PasRev are included. Make sure there is
no observation number

c) Alter the code so only flights from (origin) JFK and YYZ are in the

d)

output. Find the sum for CargoRev and PasRev.

Make a print of the data set Sales 727999 for only the route ids
0000002, 0000024 and 0000083 if their EClassRev is above
$70,000. The print should only contain FlightID, RoutelD and
EClassRev
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Proc Sort

* The Proc Sort statement is used to sort a data set by a variable

* Ingeneral:

Proc sort data=input dataset
<out=output dataset>;

by <descending> by-variable(s);
run;

« Output data set is optional. Omitting it will alter the original data set.
* Ascending by default. Write Descending if that is what you want.
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Proc Sort examples

proc sort data=asb.brown
out=asb.brown_sort;
by YEAR;

run;
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Sl ES<4a

191

158

184
9r

MOMTH

NN
NAAUN=N=00R~DNRON-

TEAR

94 8
948
948
94 8
948
948
94 8
948
948
94 8
948
948
9419
949
949
9419

9419
4 Oy

Note: The Sort statement does not produce an output. You can
check if the sorting was done by reading the Log, or by printing the

sorted data set.
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Proc Print examples

* You can arrange your output by sections or by pages. This sorts your
output by some variable but does not sort and alter your data set.

proc print data=asb.brown;
by year;

pageby Year;

sum SALES];

run;

» By: Creates section wise output for each year.
* Pageby: Creates page wise outputs for each year.

* You can use By without the Pageby;, but not Pageby without By The
two variables (year) must be the same.
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* Byyear
-------------------------- YEAR= 1948 ========--m-mmmemmmommoao-
obs SALES1 SALESZ SALES3 SALESH SALESS MONTH
1 103 105 105 191 29 1
F] 106 106 112 158 37 2
3 105 109 75 184 59 3 Uhs SHLESI
4 85 96 116 a7 71 4
5 123 as 154 124 as 5
6 111 105 136 ag 123 6
7 78 101 108 CE] 127 7
8 aB 112 a0 113 130 8 I 103
9 110 106 80 100 106 9
10 B8 115 T2 150 a0 10
11 115 ag 106 2es 4g 11 E IOE
12 9B 110 100 199 4z 12
YEAR 1206 3 105
—————————————————————————— YEARS 1949 = - - - - e e e e
Obs SALES1 SALESZ SALES3 SALESH SALESS MONTH 5 Iaa
13 84 11z 9z 182 37 1 E III
1 73 100 112 175 31 F
15 110 103 137 155 76 3 T TE
16 116 101 144 149 85 4
17 87 85 112 84 a1 5
18 9y 83 ay 36 ai 6 B EE
19 107 65 68 129 5 7
20 L] 47 86 107 4g 8 a Ilo
21 114 4g 109 135 24 9
ze 4g 4g 103 203 14 10
23 75 &4 100 200 0 1 ]0 EB
24 113 58 104 193 0 12
YEAR 11e1 II IIE
—————————————————————————— YEAR= 1950 ——-—-=———— - mme oo IE SE
Obs SALES1 SALESZ SALES3 SALESY SALESS MONTH me=  mEmEE=
25 84 75 145 199 24 1
26 84 az 125 143 50 z ?EHR IEOE
7 ina inn 128 120 n ic]

SALESE

2

15
CE
10

SALES?

105
|12
[
16
|5
|36
08
30
80
14
0B
100

SALESH

191
158
18

o
I

4

89
13
100
150
£8
199

SALESS  MONTH

ed
i
ct
l
88
23
le
130
108
30
Hg
HE

Lo OO —3 O 1 i e T ——

e — =
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Assighment 3

a) Sort the data set Sales1219299by Destinationin descending order
and make a print of it.

b) Sortthe data set Sales1271999by Flight/D and make a print of it.

c) Make a page for each of the Flight/D’s where you sum FClassRev
and EC/assRev for each of the Flight/D’s. Make an output that only
contains FlightlD, Destination, FClassRev and EClassRev.
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Data steps

*  When you are working with variables, making calculations, creating
new variables or new data sets, you are using data steps.

 Avery general example

Data output_dataset;
set input_dataset;
additional sas statements;

run;
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Data step examples

* Creating a new data set using an old one.

data asb.new_brown;
set asb.brown;

Keep SALES1 SALES2;
run;

* Instead of Keep you could use Drop.
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Partial output

= =l _ =T 1 =l ===
L [ =~ 1T 1 %D
_— Il = 1 = 1
== = == o =
=1 = == 1 1 =
= = T T O
= T e % T =
- 1 O T = Th
= 1 = 1 O
b= | 1 1 = 1 e
T e T 1 1 T O D
1 1 1 1 &= = =
1 = 1 === =
1 = =41 Th =4 Th
1 =3 = T Cm e
1 = = -1
1 &= = -1 1T 1 =
1 = =
1 = -1 = =
u wm L= =] -

* Note: The datastep does not produce an output by itself. You have
to either check the Log to check if your code was correct or make a
print to see the actual output.
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Data step examples

« Creating new variables by calculations

data asb.new_brown;

set asb.brown;

Total = SALES1 + SALES2;
keep SALES1 SALES2 Total;
run;
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Partial output

Ob= SnalLES1 SAalLES 2 Total
1 &8 115 183
= ra 101 179
= 95 96 191
. i b= | 112 208
o b= | 110 206
& 103 105 208
r 105 109 214
B 106 106 212
9 110 106 216

10 111 105 216
11 115 99 214
12 123 95 218
13 <19 <419 98
14 3 100 173
15 =" 61 139
16 8- 112 196
17 8r 85 172
157 LS P § LN Bk | 1FF
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Assignment 4

a) Make a new data set called 7otal_revin the Work library using the
data set Sales1271299 In the new data set, make a variable called
tota/ which adds the four revenue variables together (FClassRev,
BClassRev, EClassRev and CargoReV). The new data set should only
contain the variables Flight/D, Route/D and the new variable total

b) Make a print of the new data set.

c) Now make a new data set within your library called new._tota/that
contains the variable fota/ made before but only for the values
between 10,000 - 20,000.
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If statements

« |f statements are quite similar to the ones in Excel.

« |f statements can by used to manipulate with the output data in
SAS. If statements are used within data steps.

 Ageneral example

data out_dataset;

set input_dataset;

if expression then do;
executable statements;
end;

else do / else if;
executable statements;
end;
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If statement example

*  We only want information on the flights from Seattle

data seattle; «
set asb.passngrs;
if Dest='SEA, then output;

Work library

keep FlightID Dest;
run;

Notice the '’
surrounding SEA.
These are
necessary because
its characters. Here
SAS is case
sensitive.
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Output
F1ight
Ob= 1D Dest
1 a1 o2 SEnR
L 1Al 804 SEnR
s a1 o2 SEnR
s | 1Al 804 SEnR
5 a1 o2 SEnR
& 1Al 804 SEnR
I a1 o2 SEnR
= 1Al 804 SEnR
9 IAaol1 o2 SEnR
10 Ifaadl1 804 SEnR
11 IAaol1 o2 SEnR
12 Ifaadl1 804 SEnR
13 IAaol1 o2 SEnR
14 Ifaadl1 804 SEnR
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If statement examples

* Deleting cases:
—  We do not want flights with less than 13 first class passengers

data new_passngrs;

set asb.passngrs;

if FClass It 13 then delete;
run;
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Obs

—
(=i - R - Ty S TL . R

—
—

Flight
D

102301
1A03100
103101
102301
1A03100
1403100
102301
1A03100
103101
102301
1A03100
1702301
103100
1A02901
1403100

Dest

HNL
ANC
ANC
HNL
ANC
ANC
HNL
ANC
ANC
HNL
ANC
HNL
ANC
HNL
ANC

Output

Depart

15101
15101
15101
15102
15102
15103
15104
15104
15104
15105
15105
15106
15106
15107
15107

FCla=ss
13

BClas=

24
22

ECla=ss

138
150
133
132
143
137
150
144
142
145

99
137
137
144
105
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If conditions

If conditions can be used to control output and calculations under
certain conditions.

An example:
The flight company takes $S1000 for a trip to HNL, $1500 for a trip to SEA and

$2000 for a trip to ANC.

We want to assign the price for each trip in a new column using if-then-do

statements.
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If-Then-Do

data FClass_calc;

set asb.passngrs;
if Dest="HNL' then do;
Turnover=1000;
end;
else if Dest='SEA' then do;
Turnover=1500;
end;
else if Dest="ANC' then do;
Turnover=2000;
end;

run;

ADios 56
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a)

Assighnment 5

On the basis of the data set pr/ots create a new data set called
new._pilots.The data set must only contain pilots who has the job
code P72 and earn more than 84000 S

Make a print of new_pilots that includes the variables /DNum and
Salary.

Make a new data set called gendersa/which contains the two new
variables malesaland femsal The malesalvariable must contain
the salary for male employees and fermsal/must contain salary for
female employees from the prlots data set.

Output the mean, std., min and max salary for the two genders in
the new data set gendersal
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Iterative data processing

« Itis possible to get SAS to do calculations iteratively using loops.

* These calculations can for example be useful when making
investment calculations.
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Do loop

data <dataset name>;
doi=1to5;
statement];
When SAS reaches
statement2; this point, it will
end; < loop as long as it
is less than (or
run;
equal to) 5
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Do loop example

Each year we deposit 50,000 dollars at an interest rate on 7.5%. If
we start in 2000, how much do we have in 20057

data invest;

do Year=2000 to 2004; Loops if Year
Capital + 50000; is between
Capital + (Capital*0.075); 2000 and
end; « 2004

run;
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Output
vear capital
2005 312201.02
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Do loop examples

What if we want the sub calculations for each iteration?

data invest;
do Year=2000 to 2004;
Capital + 50000;
Capital + (Capital*0.075);
output; «
end;

SAS outputs after
each calculation.

run;
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Output

Obs vear capital

2000 53750.00
2001 111531.25
2002 173646.03
2003  240413.55
2004 312201.02

g - T L
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Combining Do loops and If statements

* Do loops combined with If statements can be extremely useful.
There is really nothing new to it. Just combine the statements in a
data step.
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Do While / Until

« If we want to know how many years we have to deposit $50,000
before we have $1,000,000 we use a do until loop.

Could be changed to:
do while (capital It 1000000);

data invest;

Adds one to do until (Capital ge 1000000);
the year in . year + 1;
each loop.

Capital + 50000;
Capital + (Capital*0.075);
output;
end;
run;
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Output

(N | =’ capital ol

W

S350 00
111531 .25
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240419 ._55
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Assignment 6

a) Aman buys a car today at a price of $S30,000 and he borrows the
money at an interest rate of 10%. He pays $5,000 upfront. How
many years will he have to repay $5,000 before he has paid of his
loan? Create a data set called calc where you do the calculations
and sub calculations. The data set must contain the accumulated
value of the loan.

b) Do the same calculations again but this time assume that after
three years the interest rate falls to 7.5% and stays at that level for
the rest of the loan period. How many years will he have to repay
$5,000 before he has paid of his loan?
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Importing data files

* ltis possible to import data sets in other file formats by using the
statement infile in a datastep (self study). Or by using the wizard
under file = import data. It is possible to import xls. Csv. Txt. And
many other file formats.
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Where to learn more?

. Borrow SAS books at the library

- F1 - very useful. Place the cursor on a statement, frase or
anything in your code, and press F1.

n Try to Google your question...

- Ask for help at analytics@asb.dk
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