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Introduction to SAS Programming
April 25-26, 2007

Piyanate Jantadej, P£.D.

This document covers the following topics:-

4+ Getting started using SAS software
4 Getting data into the SAS system

4 Modifying/Combining SAS data sets
4 Working with SAS data

4+ Using basic statistics

Section 1: Getting Started Using SAS Software

1.1) The SAS Language

The SAS system helps you to organize and analyze a collection of data items using SAS
programming statements. A SAS program is collection of SAS statements in a logical sequence.
There are two major components of a SAS program: DATA steps and PROC steps (or
PROCedure steps). Typically, a program starts with DATA steps to create a SAS data set and
then passes the data to PROC steps for processing. Specifically, DATA steps read and modify
data while PROC steps analyze data, perform utility function, or print reports.

DATA steps PROC steps

Begin with DATA statements Begin with PROC statements

Read and modify data Perform specific analysis or function
Create a SAS data set Produce results or reports

The following sample is a simple program that converts miles to kilometers in a DATA
step and produces a SAS data set named distance, and then prints the results with a PROC step.
Note that a RUN statement tells SAS to run all the preceding lines.

DATA distance;
Miles = 30; DATA step
Kilometers = 1.61 * Miles;

PROC PRINT DATA= distance; } PROC step
Run;

The most important rule about how to format your SAS program is every SAS statement
ends with a semicolon. SAS statements can be in upper- or lowercase. Almost SAS statements
begin with a SAS keyword (e.g., data, set, proc, title, if, etc.). Exceptions are assignment
statements (e.g., commission fees = sales * 0.15).

You can insert comments into your programs to make programs more understandable.
There are two styles of comments: one starts with an asterisk (*) and ends with a semicolon (;).
The other style starts with a slash asterisk (/*) and ends with an asterisk slash (*/).



Examples of comments

’\

* Create a data set named distance for converting miles to kilometers;
DATA distance;
Miles = 30; SAS
Kilometers = 1.61 * Miles; >>— program

/* Print the results*/

PROC PRINT DATA= distance:;
Run; ./

1.2) SAS Data Sets

Before SAS can read your data, the data must be in a form called a SAS data set. The
data consists of variables and observations.

The following table contains a sample of a small data set. Each line represents one
observation, while Id, Name, Height, and Weights are variables.

Variables (also called Columns)

Id Name Height Weight
1 23 Thanat 167 57
Observations (also called 2 24 Suree 155 45
Rows) 3 25 Malee 162 .
4 26 Ampawa 157 50
5 27 Surapong 180 70

1.2.1 Data Types

There are two data types in a SAS data set: numeric and character. Numeric
fields are numbers, and they can be added and subtracted, can have any number of decimal
places, and can be positive or negative. Also, numeric fields can contain plus sign (+), minus
sign (-), or E for scientific notation. Character data are everything else. They may contain
numerals, letters, or special characters (such as $).

1.2.2. Size of SAS Data Sets

SAS can handle up to 32,767 variables in a single data set. The number of
observations is limited only by your computer’s capacity to handle and store them.

1.2.3 Rules for SAS Names

Rules for variable names and data set member names are: (1) names must be
32 characters or fewer in length; (2) names must start with a letter or an underscore (_ ); (3)
names can contain only letters, numerals, or underscores; and (4) names can contain upper- and
lowercase letters.

1.2.4 Temporary versus Permanent SAS Data Sets

A SAS program creates a SAS data set, either permanent or temporary, from raw data or
from another SAS data set. A temporary SAS data set is one that exists only during the

SAS programming P. Jantades



current job or session and is automatically erased by SAS when you finish. This is often useful
when you are in the testing stages of your analysis or when you do not want to keep a data set
for later use. A permanent SAS data set is one that is created in the program and remains
when the job or session is finished. Creating a permanent SAS data set is useful when you
expect to work with the data set repeatedly.

How does SAS know you want a temporary data set or a permanent data set? SAS
knows by the name you give the data set when you create it. All SAS data sets have a two-
level name. The first level is called libref (i.e., SAS data library reference), and the second
level is the member name. A libref is a nickname that refers to a location of a SAS data library
(i.e., a directory that you want SAS data sets to be located), while a member name is just a name
of data set. Note that librefs cannot be longer than 8 characters, whereas member names can be
up to 32 characters long.

When you do not specify a libref of your own, SAS will put your data set in the default
WORK library. Note that all data sets in the WORK library are erased by SAS at the end of
the current job or session.

For example, I assign library name as ‘mylib’, and mylib library is located at
‘D:\piyaratt’.

SAS Data Set Name Libref Member name Type of Data Set
mylib.one mylib one permanent
two WORK two temporary

1.2.5 How to Create a Library Name?

Steps: 1) Go to Start Menu > Click Programs = Click SAS -> Click SAS 9.1 (English)
2) Go to SAS Toolbar, Click New Library Icon
3) Type Library name ‘mylib’ and Path ‘D:\piyaratt’ as shown below, and then Click
OK

Fle Vew Tools Solutions Window Help

JDEE S0 5 B@ -
i New Library
Library
Neme: [l Engine:  {Tafaut ~l ™ Ensble at statup

Lbraries  File Shoriouts
Libraty Irformation

Eﬁ i‘%} Eathe D oyerad] e |

Favorite My Computer Ontions: |
Folders

0K z Cancell ﬁe%p}
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Section 2: Getting Data into the SAS System

2.1) Methods for Getting Data into the SAS System

Before using SAS software, you need to put data into a SAS data set. Methods to get

data into the SAS system include:-

2.1.1 Entering data directly into SAS data sets

2.1.1.1. Using viewtable window
Steps: 1) Click the Tools Menu
2) Select Table Editor

ontents of ‘SAS { fes Ed ;

B I SRR
% Image Editor censed to FACULTY OF C

Libraries F@.TextEdltor :i’s session is executin

Keyboard Macros L4 %
ﬁ { Add abbreviation... 9.1.3 Service Pack 4
; o The DM font being use

V1 ] P 1
iz;:rtse £ Customize... | is Thai.
| QOptions » 8§ jnitialization used:
: ” al time 1.01
cpu time 0.51

3) Open a column attributes window to set up attributes for each column

4) Type data into this default table

A
Jan 2018

Feb 2008

MName: P{j

Label: }

Length: ;‘é‘““"‘“"
Fomat:  [BESTR. J 1': ’pghamcter
infomat: [ | Numere |

SAS programming
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2.1.1.2 Writing a SAS program and putting data in a DATA step

The INPUT and datalines statements are used as shown below.

Example:
* Generata a data set;

data mylib.productsale;
input idno $ productname $ amount;
datalines;
T001 Tablel 400
T002 Table2 250
C130 Chairl3 780
C160 Chairlé 999
B11l1l Bedll 25000
B121 Bedl2 O
run;

2.1.2  Converting other software’s data files (such as Excel Files [.xls
extension], Comma Delimited Files [.CSV extension]) into SAS data
sets

2.1.2.1 Using the IMPORT procedure (Proc Import)

PROC IMPORT DATAFILE = ‘filename’ OUT = data-set REPLACE;

Example:
* Use proc import to import an external file into a S5AS system;
proc import datafile = 'D:\piyaratt\rawdatal\freqg.csv' out = mylib.freq

replace;
run;

2.1.2.2 Using the IMPORT Wizard

Steps: 1) Click the File Menu
2) Select Import Data

Edit view Tools Run Solutions \indow Help

[ tew Program Ctrl+ht
Cib Open Program, .. Ctrl+0
Close

Append,.,
(88 Open Object...

Bl save Cirl+S
Save As...
@ Save As QOpject...

oo

| YAy Export Data...

SAS programming P. Yantadej



3) Select a data source as *.CSV, and then Click Next

What type of data do you wish {o import?
¥ Standacd data source
Sslect a data source from the list below,

omma eri Vaiu;;,csv}

{~ Userdefined formats

Dsfine & spacial fils format using the Extemal File

import Wizand Irterface {EF) facity.
impott
CSY data
Hslp % Carcel l fros i Nesd >

;

4) Click Browse to search for a file you want to import (i.e.,
D:\piyaratt\rawdata\freq.csv), and then Click Next

Import Wizard - Select file

Vihere is the s locatad?

]D Cpiyarat rawdste freg.cev

Qptions ... 1

SAS
import ‘Wizard

Select fle

Help 1 Cancel ! < Back i Next »

SAS programming
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5) Type a specified library name called ‘mylib’ and a member name called
‘freq’, and Click Finish

g Import Wizard - Select library and member

Choose the SAS destination:

Library:
[avii =l
HMembar:
[FREG =]

SAS

Impot/Export
Faciity
SAS Destination
Help l Canrcel ‘ o Back i Medt > Finigh 1

After steps 1-5 are performed, SAS creates a data set named ‘mylib.freq’, and
this file is located at ‘D:\piyaratt’.

2.2) Formatting the Raw Data

Raw data may not be available in formats you wanted. For instance, in one data set, you

have a date variable in the form of DD/MM/YYY'Y, but you want to work with this variable in
the form of MM/DD/YY instead because a date variable in other data sets is in the MM/DD/Y'Y

format. SAS can easily convert the date format for you with the FORMAT statement. The
format statements can be written in either DATA steps or PROC steps.

FORMAT variable format;

An example of format statement is:

* import data from D:\pivaratti\rawdatal\formatdate;
*+ format date from DD/MM/YYYY to MM/DD/YY;

proc import datafile ='D:\piyaratt\rawdata\formatdate.csv' out = mylib.formatdate;
format date MMDDYYS.;
run;

The following table lists some of the date formats available in SAS software.

Format Description Default Width
Example
YYMMDDw. Year, month,day:yy/mm/dd 8
99/04/25
MMDDYYw. month, day, year: mm/dd/yy 8
04/25/99
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Format Description Default Width
Example

MMYYCw. month and year: mm:yy 7
04:1999

MMYYDw. month and year: mm-yy 7
04-1999

MONTHw. month of year 2
4

QTRw. quarter of year 1
2

YEARw. year 4
1999

WEEKDAYw. Day of week (1 = Sunday,...,7 1
1 = Saturday)

Also, the SAS system provides functions to perform calculations with SAS date, time, and
datetime values. The following table lists some of SAS date functions.

Function Description
Example
YEAR (date) returns the year from a SAS date value
YEAR (04/25/99) = 1999
MONTH (date) returns the month of the year from a SAS date
MONTH (04/25/99) = 4 value
QTR (date) returns the quarter of the year from a SAS date
QTR (04/25/99) =1 value
WEEKDAY (date) returns the day of the week from a SAS date
WEEKDAY (04/25/07)=4 | value (Sunday =1, ....., Saturday =7)

Section 3: Modifying and Combining SAS Data Sets

3.1) Modifying a Data Set Using the SET Statement

AA BB AA BB CC
XX XX XX XX XX
XX XX XX XX XX

The set statement in the DATA step allows you to read a SAS data set so you can
add new variables, create a subset, or modify the SAS dataset. The form of the DATA and SET
statements is:

* SET statement;

DATA new-data-set;
SET old-data-set;
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/* create new variable*/

CC=AA +BB;
RUN;

SAS reads data from old-data-set (i.e., AA and BB variables), then calculates a new
variable named CC, and then keeps all three variables in new-data-set. Why do you need fo
create new-data-set from these statements? You want to keep an original data set as it is for
later use so it is more efficient to work with new variables within other data sets. However,
when you do not want to create the new data set, you can ask SAS to keep all variables (old and
new) in the original data set.

DATA original data-set;
SET original data-set;
CC=AA + BB;

RUN;

An Example of the SET statement is:

* create new variable commission fee (5% of sale amounts for month

* and then keep all variables in other data set;

ey
N
~

data mylib.freqfee;

set mylib.freq;

fee mth2 = sales_mth2 * 0.05;
run;

3.2) Stacking Data Sets

2 XX
5 XX
6 XX 2 XX
5 XX
+ 6 XX
1 XX
1 xx 4 xx
4 XX

When you want to combine data sets with all or most of the same variables but different
observations, you can use the SET Statement or PROC APPEND to stack the data sets one on
top of the other. The number of observations in the new data set will equal the sum of the
number of observations in the old data sets. The order of the observations is determined by the
order of the list of old data sets. If one of the data sets has a variable not contained in the other
data sets, then the observations from the other data sets will have missing values for that
variable.
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3.2.1 Using the SET Statement in the DATA Step

10

In the DATA step, first specify the name of the new SAS data set in the DATA

statement, and then list the names of the old data sets you want to combine in the SET
statement.

DATA new-data-set;
SET data-set-1 data-set-n;

3.2.2 Using PROC APPEND in the PROC Step

PROC APPEND
BASE = the larger data set or new-data-set
DATA = the smaller data set-1;

RUN;

PROC APPEND
BASE = the larger data set or new-data-set
DATA = the smaller data set-2;

RUN;

PROC APPEND
BASE = the larger data set or new-data-set
DATA = the smaller data set-n;

RUN;

An example of PROC APPEND is:

* combine formatdateyrl990 and formatdateyrl®981;
* create new datea set called mylib.append2yr;

proc append
base
data

mylib.append2yr
mylib.formatdateyrl1990;

o

run;

proc append
base
data
run;

mylib.append2yr
mylib. formatdateyrl991;

(I

3.3) Combining Data Sets Using the Merge Statement

BN e

XX nn 1 dd 1 xx nn dd
XX nn 2 dd 2 xx nn dd
XX nn + 4 dd 3 XX nn .

XX nn 4 xx nn dd

When you have two SAS data sets with related data and you want to combine them, you
can use the MERGE statement in the DATA step. In order to merge, you need to have any
common variable(s) (or called the matching variable(s)) between these two data sets. Note that
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the common variable(s) of these two data sets must be in the same order before you ask SAS to
merge data sets for you!

The form of the MERGE statement within the DATA step is:

DATA new-data-set;
SET data-set-1 data-set-2;
BY variablel, ..., variable n;

The form of PROC SORT 1s:

PROC SORT;
BY variable 1, ..., variable n;

An example of the merge statement and Proc sort is following.

* gsort companytwo by idno;

data mylib.companytwol;

set mylib.companytwo;
proc sort;

by idno;
run;

“ merge 2 data sets by idno and year;

data mylib.company;
merge mylib.companyone mylib.companytwol;
by idno year;

run;

3.4) Using SAS Data Set Options

Data set options affect how SAS reads or writes an individual data set. You can use data
set options in DATA steps (in DATA, SET, or MERGE statements) or in PROC steps (with a
DATA = statement option). To use a data set option, you only put it between parentheses
directly following the data set name.

These are the most frequently used data set options.

KEEP= variable-list tells SAS which variables to keep

DROP= variable-list tells SAS which variables to drop

RENAME-= (oldvar = newvar) tells SAS to rename certain variables

FIRSTOBS=n tells SAS to start reading at observation n

OBS=n tells SAS to stop reading at observation n
Example:

+ KEEF and RENAME function;
*+ keep date, nasdaq, and WD;
**k* then rename WD ==> Weekday;

data mylib.nasdag (rename = (WD = weekday));

set mylib.append2yr (keep = date nasdag WD);
run;

SAS programming P. Yantade;
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* DROP function;
** drop nasdag and WD;

data mylib.s p (drop = nasdaq WD)

set mylib.append2yr;
run;

Section 4: Work with SAS data

4.1) Creating and Redefining Variables

You can create and redefine variables with assignment statements in DATA steps using
this basic form.

Variable = expression;
The lift side of the equation is a variable name (either new or old variable), while the right side

of the equation can be a constant, another variable, or a mathematical expression. The basic
types of assignment statements are:

Assignment Statement : Type of expression
NewVAR = 10; numeric constant
NewVAR = ‘ten’; character constant
NewVAR = OIdVAR + 20; addition

NewVAR = OIldVAR - 20; subtraction
NewVAR = OIdVAR * 20; multiplication
NewVAR = OIdVAR / 20; division

NewVAR = OldVAR ** 20; exponentiation

Note that SAS performs exponentiation first, then multiplication and division, and
followed by addition and subtraction. You can use parentheses for assignment statement so that
your programs will be a lot easier to read.

data mylib. freqfee;

set mylib.freq;

fee mth2 = sales_mth2 * 0.05;
run;

This program shows that a new variable named fee_mth?2 is equal to 5% of sale amounts
in month#2.

Exercise 1:
Use a data set ‘mylib.freqfee to create a new data set ‘mylib.freqfee2’ and calculate:
(1) commission fee for month 1 (variable ‘fee_mth1”), which is 5 % of sale amounts in

month# 1
(2) total fee, which is the sum of commission fees of sale amounts in month#1 and #2

SAS programming P. Yantades
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4.2) Using IF-THEN Statements

You want an assignment statement to apply to some observations but not all under some
conditions. This is called conditional logic, and you do it with IF-THEN statements. The form
of these statements is:

IF conditions THEN action;

OR
[F condition-1 AND condition-2 THEN action;

OR
IF condition-1 OR condition-2 THEN action,;

Within the conditions, you can use the comparison operator as follows.

Symbolic Meaning

equals

not equal

greater than

| less than

greater than or equal
less than or equal

I

A[VIA[V] >N

An example of if-then statements is:

data mylib.freqgfee3;
set mylib.fregfee2;
if total fee = . then total fee =
if sex ='female' then sexcode = 1;
if sex ="male' then sexcode = 2;
run;

0;

4.3) Grouping Observations with IF-THEN/ELSE Statements

red XX red warm XX
orange XX orange warm XX
green XX green  cool XX
blue XX blue cool XX
yellow xx yellow warm XX

You can use a series of IF-THEN/ELSE statements to create a grouping variable. The
form of these statements is:

IF conditions THEN action,;
ELSE IF conditions THEN action;
ELSE IF conditions THEN action;
ELSE action;
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Exercise 2:

Use a data set ‘mylib.freqfee_ifelse’ and write the if-then/else statements to group a
‘total_fee’ variable by following these conditions:

fee > = 10000 then bonus = 1000
fee > = 5000 then bonus = 500
fee < 5000 then bonus =0

Note that use mylib.freqfee_ifelse, no need to create new data set!

Brainstorming: How to write the if-then/else statements?

4.4) Using SAS functions with DATA

The following table lists definitions and syntax of commonly used functions.

Function name Syntax Definition

INT INT(argument) returns the integer portion of
argument

LOG LOG(argument) natural logarithm

LAG LAG(argument) returns the lag

ROUND ROUND (argument, round-off-unit) | rounds to nearest round-off
unit

SUM SUM (argument, argument,...) sum of non-missing values

MAX MAX (argument, argument,...) largest non-missing value

MIN MIN (argument, argument,...) smallest non-missing value

* argument = value, variable name, or expression

4.5) Sorting Data with PROC SORT
The form of this procedure is:

DATA data set-2;
SET data set-1;
PROC SORT;
BY variable-1... variable-n;

OR PROC SORT DATA = data-set-1 OUT = data-set-2;
BY variable-1... variable-n;

By default SAS sorts data in ascending order, from lowest to highest or from A to Z. To
request SAS to sort data from highest to lowest, simply add keyword DESCENDING to the BY

statement before each variable that should be sorted.
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15

4.6) Printing Data with PROC PRINT

PROC PRINT prints all variables for all observations in the SAS data set. SAS decides
the best way to format the output so you do not have to worry about things like how many
variables will fit on a page.

The form of the PRINT procedure is:

PROC PRINT DATA = data-set;
title ‘the title of the report’;
footnote ‘the footnote of the report’;

OR PROC PRINT DATA = data-set;
VAR variablel ... variable n;
title ‘the title of the report’;
footnote ‘the footnote of the report’;

4.7) Counting Data with PROC FREQ

PROC FREQ is used to create tables showing the distribution of categorical data values.
When you have counts for one variable, they are called one-way frequencies. When you
combine two or more variables, the counts are called two-way, three-way, and so on up to n-way
frequencies.

The form of the frequency procedure is:

PROC FERQ DATA = data-set;
TABLES variable-combinations;

Example:
* run proc frequency;
Proc freq data = mylib.freqgfee3;
tables bonus sex*bonus;

run;

Note: you can use mylib.fregfee ifelse instead.

Section 5: Using Basic Statistics

5.1) PROC UNIVARIATE

This procedure produces statistics describing the distribution of a single variable. These
statistics include the mean, median, mode, standard deviation, and skewness.

The form of this procedure is:

PROC UNIVARIATE DATA = data-set;
VAR variable-1 ... variable n;
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Example:

* run proc univariate;

Proc univariate data = mylib.univariate;
var math_sc;

run;
Output from SAS:
The UNIVARIATE Procedure
variable: MATH_SC (MATH_SC)
Moments

N 17 Sum Weights 17
Mean 69.0882353 Sum Observations 1174.5
Std Deviation 6.98376531 Variance 48.7729779
Skewness 0.35097202 Kurtosis -0.7795626
Uncorrected SS 81924.5 Corrected SS 780.367647
Coeff Variation 10.1084726 Std Error Mean 1.69381189

Basic Statistical Measures

Location Variability
Mean 69.08824 Std Deviation 6.98377
Median 69.50000 vVariance 48.77298
Mode 65.00000 Range 22.75000
Interquartile Range 9.50000

NOTE: The mode displayed is the smallest of 2 modes with a count of 2.

Quantiles (Definition 5)

Quantile Estimate
100% Max 82.50
99% 82.50
95% 82.50
90% 79.75
75% Q3 74.50
50% Median 69.50
25% Q1 65.00
10% 60.00
5% 69.75
1% 59.75
0% Min 59.75

SAS programming
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QOutput from SAS (continued):

The UNIVARIATE Procedure
variable: MATH_SC (MATH_SC)

Extreme Observations

----- Lowest---- ----Highest----
Value Obs Value Obs
59.75 1 74.50 12
60.00 8 75.50 5
60.50 4 76.75 15
61.50 3 79.75 16
65.00 6 82.50 9

5.2) PROC MEANS

Most of the descriptive statistics that you can produce with PROC UNIVARIATE you
can also generate with PROC MEANS, but you have to ask for them. UNIVARIATE is useful
when you know you want all the summary statistics because this procedure prints all these
statistics by default. But if you want a few of these statistics then the MEANS procedure is a
better way to use.

The MEANS procedure is:

PROC MEANS DATA = data-set statistic-keywords;
OR
PROC MEANS DATA = data-set statistic-keywords;
VAR variable-list;

If you do not include any keywords, then this procedure will produce the mean, the
number of non-missing values, the standard deviation, and the minimum and the maximum
value for each numeric variable. Some of statistic keywords are:

MAX Maximum value STDERR Standard error of the mean
MIN Minimum value Pl 1% quantile

N Number of non-missing values PS5 5% quantile

MEAN Mean RANGE the range

STDDEV Standard deviation

VAR Variance

Exercise 3:

Use a data set ‘mylib.univariate’ and perform the MEANS procedure to generate
mean, standard deviation, maximum, and minimum for math_sc, eng_sc, and sci_sc
variables

5.3) PROC CORR

This procedure is used to compute correlations (i.e., the PEARSON correlations by
default). The form of PROC CORR is:

SAS programming P. Jantades
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PROC CORR DATA = data-set;

OR
PROC CORR DATA = data-set;
VAR variable-list;
WITH variable-list;
Example:
Yorun proec¢ cCorryg
proc corr data = mylib.univariate;
var math sc eng_sc sci_sc;
with math sc eng_sc sci_sc;
run;
Output:
correlations for simple statistics for math_sc, english_sc, and sceince_sc
The CORR Procedure
3 With variables: MATH_SC eng_sc  sci_sc
3 variables: MATH_SC eng_sc sci_sc
Simple Statistics
Variable N Mean Std Dev Sum Minimum Maximum  Label
MATH_SC 17 69.08824 6.98377 1175 59.75000 82.50000 MATH_SC
eng_sc 17 69.04412 9.64132 1174 54.00000 85.00000 ENG_SC
sCi_scC 17 74.58824 6.98377 1268 65.25000 88.00000 SCI_SC
pPearson Correlation Coefficients, N = 17
Prob > |r| under HO: Rho=0
MATH_SC eng_sc sci_sc
MATH_SC 1.00000 -0.42345 1.00000
MATH_SC 0.0903 <.0001
eng_sc -0.42345 1.00000 -0.42345
ENG_SC 0.0903 0.0903
sci_sc 1.00000 -0.42345 1.00000
SCI_SC <.0001 0.0903
5.4 PROC EXPAND

The EXPAND procedure converts time series from one frequency to another and
interpolates missing values in time series. You can collapse time series data from higher
frequency intervals to lower frequency intervals, and expand data from lower frequency
intervals to higher frequency intervals. For instance, quarterly estimates can be interpolated
from an annual series, or quarterly values can be aggregated to produce an annual series.

SAS programming
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The expand procedure also supports a wide array of data transformation. Some of the
transformation operations are moving average of n neighboring values, backward moving sum,
and weighted moving average. Additionally, you can perform LAG or LEAD functions under
this procedure.

The following example shows the use of LAG and LEAD functions and the
calculation of moving average of the series of quarterly sales (time t, ..., time t-n).

The raw data of the series of quarterly sales during 2004-2006 is shown below.
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PROGRAM.:

proc expand data= mylib.exampleexpandl out=mylib.outexpand method = none;
id date;
convert sale =slag 2 / transform=(lag 2);
convert sale =slag 1 / transform=(lag 1);
convert sale;
convert sale =slead 1 / transform=(lead 1);
convert sale =slead 2 / transform=(lead 2);
convert sale =s movavg / transform=(movave 3);:
run;
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Integrated Exercise:

OUTPUT:
0
Help

: L8R s DB £ 0
Sales Moving Average 13:28 Thursday, April 19, 2007
Obs date slag_2 slag_1 sale slead_1
1 2004:3 . 5238 5289
2 2004:4 . 5238 5289 5375
3 2005:1 5238 5289 8375 5443
4 2005:2 5289 5375 5443 %514
5 2005:3 £375 5443 5514 g527
6 2005:4 5443 5514 5527 5557
4 2006:1 5514 5527 5557 5615
8 2006:2 5527 5557 8615 .
Obs slead_2 s_movavg year quar ter
i 5375 5238 2004 3
2 5443 5263.5 2004 4
3 5514 £300.6666667 2005 1
4 5527 5369 2005 2
5 5557 5444 2005 3
6 5615 5494 6666667 2008 4
7 . 5532.6666667 2006 1
8 5566.3333333 2006 2

Using a data set named ‘mylib.integratedtest’, you are requested to assign a final grade
(i.e., A, B+, B, C+, and C) to individual students. The scores of individual students for a
midterm exam, a final exam, and a project are shown below.

idno name sex midterm final project
4602610011 | papada female 15.25 27 17.5
4602610022 | sasi female 16.5 30 18.5
4602610024 | nana female 17 25 19.5
4602610029 | sutee male 19 26 15.5
4602610121 | tanapol male 25 34 16.5
4602610333 | penporn female 17 30.5 17.5
4602610342 | teerachart male 24.5 29.5 16.5
4602611223 | santi male 18.5 25 16.5
4602611567 | chomdoa female 26 36 20.5
4602680033 | weena female 18 28 20.5
4602680045 | nuntakarn female 23.5 32.75 14.5
4602680123 | nutchai male 22 31 21.5
4602682890 | pattima female 21 27 22.5
4602683500 | napat male 22 24.5 23
4602683623 | voravut male 25 35 16.75
4602684101 | nuttra female 24 36.5 19.25
4602684203 | jariya female 21.5 28 16.5

For writing a SAS program for grading, here are the steps that you may follow:

1.

Calculate new variable named total (total = the sum of midterm, final, and project)
2. Round up values of the total variable, and Name the new variable as roundtotal
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3. Use PROC MEANS for calculating mean, maximum, minimum, and standard
deviation of a roundtotal variable

4. Perform PROC FREOQ to check the frequency of a roundtotal variable
6. Assume that:

Student gets A if roundtotal > = 80
B+ if roundtotal > =75
B if roundtotal > =70
C+ if roundtotal > = 65 and
C if roundtotal < 65

My suggestion is that use the IF-THEN/ ELSE statements. Do not forget to sort
data (BY a roundtotal) before running IF-THEN/ ELSE statements.

7. Perform PROC FREQ to check the frequency of a roundtotal variable, so you can fill

in the number of students who receive A, B+, B, C+ and C in the grade form
8. Print the grade report

My suggestion is that use the VAR variable-list statement in PROC PRINT if
you want to print only idno and grade

... The Evd. ..

References:

Delwiche, L.D. and S. J. Slaughter. 1996. The Little SAS Book: A Primer. Cary, NC. SAS
Institute Inc.
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Logistic model P.Jantadej
April 26, 2007

Logistic Regression Model Exercise

Scenario

Suppose that we are working with some doctors on heart attack patients. The dependent
variable is whether the patient has had a second heart attack within one year (yes= 1; no= 0).
We have two independent variables. The first variable is whether the patient completed a
treatment consistent of anger control practices (yes=1; no= 0). The other independent variable
is a score on a trait anxiety scale (a higher score means more anxious).

A data set is mylib.examplelogit.

Person 2" Heart Attack Treatment of Anger Trait Anxiety
| 1 1 70
2 1 1 80
3 1 1 50
4 1 0 60
5 1 0 40
6 I 0 65
7 1 0 75
8 1 0 80
9 1 0 70
10 1 0 60
11 0 1 65
12 0 1 50
13 0 1 45
14 0 1 35
15 0 1 40
16 0 1 50
17 0 0 55
18 0 0 45
19 0 0 50
20 0 0 60

(Source: http://luna.cas.usf.edu/~mbrannic/files/regression/Logistic.html)

PROGRAM: Multicollinearity Diagnostics from PROC REG

proc reg data=mylib.examplelogit;
model attack = anger anxiety / TOL VIF;
title 'diagnose multicollinearity’;
run;
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OUTPUT: Multicollinearity Diagnostics from PROC REG
diagnose multicollinearity
The REG Procedure
Model: MODEL1
Dependent Variable: Attack
Number of Observations Read 20
Number of Observations Used 20
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 1.89623 0.94811 5.19 0.0174
Error 17 3.10377 0.18257
Corrected Total 19 5.00000
Root MSE 0.42729 R-Square 0.3792
Dependent Mean 0.50000 Adj R-Sq 0.3062
Coeff Var 85.45757
Parameter Estimates
Parameter Standard Variance
Variable DF Estimate Error t Value Pr > |t]| Tolerance Inflation
Intercept 1 -0.62850 0.46854 -1.34 0.1968 . 0
Anger 1 -0.17410 0.19746 -0.88 0.3902 0.94601 1.05708
Anxiety 1 0.02110 0.00751 2.81 0.0120 0.94601 1.05708

PROGRAM for Binary Logistic Regression Model:

* run logistic model for mylib.examplelogit;

proc logistic data= mylib.examplelogit descending;
model attack = anger anxiety;
run;
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OUTPUT for Logistic Model:

The LOGISTIC Procedure

Response Variable Attack

Number of Response Levels 2

Model binary logit

Optimization Technique Fisher's scoring
Number of Observations Read 20
Number of Observations Used 20

Response Profile

Ordered Total
Value Attack Frequency

1 1 10

2 0 10

Probability modeled is Attack='1'.

Model Convergence Status

Convergence criterion (GCONV=1E-8) satisfied.

Model Fit Statistics

Intercept

Intercept and

Criterion Only Covariates
AIC 29.726 24.820
sC 30.722 27.808
-2 Log L 27.726 18.820

Testing Global Null Hypothesis: BETA=0

Test Chi-Square DF Pr > ChiSq
Likelihood Ratio 8.9055 2 0.0116
Score 7.5849 2 0.0225
Wald 5.3847 2 0.0677
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The LOGISTIC Procedure

Analysis of Maximum Likelihood Estimates

Standard Wald
Parameter DF Estimate Error Chi-Square Pr > ChiSq
Intercept 1 -6.3634 3.2139 3.9203 0.0477
Anger 1 -1.0241 1.1711 0.7647 0.3818
Anxiety 1 0.1190 0.0550 4.6884 0.0304

Odds Ratio Estimates

Point 95% Wald
Effect Estimate Confidence Limits
Anger 0.359 0.036 3.565
Anxiety 1.126 1.011 1.255

Association of Predicted Probabilities and Observed Responses

Percent Concordant 84.0 Somers' D 0.720

Percent Discordant 12.0 Gamma 0.750

Percent Tied 4.0 Tau-a 0.379

Pairs 100 c 0.860

Interpretation:
percentage change
of
parameter odd ratios odd ratios

variable estimate (B) [exp(B)] [exp(B)-1] *100
Anger
(dummy
variable) -1.0241 0.359119528 -64.08804724
Anxiety
{continuous
variable) 0.119 1.126369918 12.63699183

-64.08 means the odds of experiencing the second heart attack within one year is
64.08 percent lower for person who has treatment of anger than for person who does
not have treatment of anger

12.63 means an increase of a score on anxiety scale increases the odds of experiencing the
second heart attack within one year by 12.63%, controlling for other variable in the
model



