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Brief introduction of SAS 
 
First, double-click on the “SAS” icon on the desktop to open up SAS. You should find 
four types of windows. They are: 

1. Explorer/Results Window: a tool for browsing SAS libraries, program files, and 
the results of statistical procedures. 

2. Program editor Window: create, edit, and execute SAS programs. 
3. Output Window: output requested by the SAS program is printed here after it is 

submitted. 
4. Log Window: a tool for diagnosing problems with SAS programs. It is a good 

habit to check the Log Window after submitting a SAS program in order to ensure 
that the program did not encounter any errors. 

 
In addition to these windows, other windows are displayed under certain operations such 
as graph and help window. Also pay attention to the tool bar at the top the screen. This 
contains several commonly used SAS operations such as: 

a. Create a file.  
b. Open a file in a new program editor window. 
c. Save a file. 
d. Print editor contents. 
e. Display contents of the editor as they appear when printed. 
f. Some edit operations: cut, copy, paste and undo. 
g. Add a new library. 
h. Open the SAS Explorer. 
i. Submit a SAS Program. 
j. Clear all. 
k. Interrupt the executing program. 
l. Get help on the SAS System.  

 
SAS program contains the following two major parts: 
DATA step: Starts from the keyword DATA; create and manipulate SAS datasets.  
PROC step – Starts with the keyword PROC followed by the name of the procedure; 
analyze the SAS dataset created in DATA step, and produce results or report.  
 
When we get a dataset, we always explore it first to understand what all the variables are 
and to make sure that everything is fine. The commonly used procedures are, PRINT, 
CONTENTS, MEANS, FREQ etc.: 
PROC PRINT: displays the values of the variables in a SAS data set.  
PROC CONTENTS: displays the descriptions of the contents of a SAS data set.  
PROC MEANS: produces simple univariate descriptive statistics for numeric variables.  
PROC FREQ: produces 1-way to n-way frequency and crosstabulation tables.  
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Commonly used SAS procedures for LDA: 
 
1. PROC GLM 
 
The GLM procedure uses the method of least squares to fit general linear models for the 
continuous outcome data. It can perform regression, analysis of variance, analysis of 
covariance, multivariate analysis of variance, and partial correlation. 
 
2. PROC LOGISTIC 
 
The LOGISTIC procedure fits linear logistic regression models for binary response data 
by the method of maximum likelihood.    
 
3. PROC CATMOD 
 
The CATMOD procedure provides a wide variety of categorical data analyses, such as 
linear models to functions of response frequencies, log- linear modeling, logistic 
regression, and repeated measurement analysis etc. 
 
4. PROC GENMOD 
 
The GENMOD procedure can fit models to correlated responses by the GEE method. The 
GENMOD procedure fits generalized linear models that is an extension of traditional 
linear models that allows the mean of a population to depend on a linear predictor 
through a nonlinear link function and allows the response probability distribution to be 
any member of an exponential family of distributions.  
 
5. PROC MIXED 
 
The MIXED procedure fits random-effects models and a variety of mixed linear models 
to data and enables you to use these fitted models to make statistical inferences about the 
data. A mixed linear model is a generalization of the standard linear model used in the 
GLM procedure, the generalization being that the data are permitted to exhibit correlation 
and nonconstant variability. 
 
 
 



��� �������
	���
�������	�� ��	 �����

��������� �"!$#&%('
'
)

*�+-,�,$.0/21 3�,$4 5$,$+76

8:9�;=<>;@?A<>;CBED�FHGJILKNM�OPFAQ�ORBS;=T�OUIVK�W"X7WYT�<>FAZ[<S?A\]O_^
`badcfedc OgB>;_T
hiBS;=jLjLO:W"X7WY?Ak(F[lNB:BS9N;mM�?nBo?Npq<g;0?AMNOrM�?nBo?sQt<>FA\u?svqjL;
`bwJxNyfz OgB>;_T
h7BS;=jLjVO{W"X7W2DP9q?nB{ORBo?nB>ILORBSIL|_?Aj�?AK�?AjV}dO>;=OCBSFYT(;_<gQtFA<>\~?AKNM�TN<>F��dILM�;=OmOgT�;=|_I�vq|0?nB>ILF[KNO
QtF[<�B>9�F[Og;@?nKq?AjV}dOg;_O

�UF�D�BSF�<>;_?AM�IVKYMq?nBo?sQt<gF[\�?Y^�<>?0D�vqjV;Ah
�"�A�����f���q�n�������$�

� �N� �[� ����� �f� �n�������i���"�A ��J�
� �d¡J¢d�¤£N�[� �N� ���&�

�
�[¢J�¥�
¦§9�;=K�Z[I��dILK�ZsB>9�;7vqjL;=Kq?A\];C}[F[l�\sl�ORBUOgT�;=|_I�Q¨}�BS9�;{M�IV<>;=|=BSFA<g}�FAQ©BS9N;{v�jL;Ah

� �N� �[� ��� z&ª>«�¬"­�a �d®�¢J�q�n�d��� «�¬"­°¯[cN¯§± �f� �N� « � �[� �i���N�A &�J�
� �N� �[� ���S²n³N�"²[´J�[³N�[��²�� ­ �A�N�f²n� �[� �i���N�[ &�J�

W"F[\];7l�Og;=Qtl�j ¡"���"® OgBS;=T�O_h
` ¡"���d®�®f���"�N�n�d���2µt¶ K2WJBo?nBS?Nh �"���J®�� �0· �J¸
` ¡"���d®b�q�J�A�(��µt¶ K2WdBS?nBo?"h ��¢f�J�q�[� ��¹ �J¸
` ¡"���d®º¡"� � �d����µ»¶ K¼WdBS?nBo?Nh �"� ���N¸

8:9�;UW"XCW�|=F[\]\H?AKNM�O$O>9NF[l�jLM�k(;:;_KfB>;_<>;=M½IVKfBSFCBS9N;rW"X7WsT�<gF[Z[<S?n\°;=M�IVB>F[<�DPILKNM�F�D{^iW";_jV;_|¾BP¿ÀW"lNk�\½I�B0¿
l�K�MN;_<iBS9�;{¿�Árl�KÂ¿f\½;=Kdl�BSFmT(;_<gQtFA<>\°B>9�; �N�A�N� F[< ¡"���d® OgBS;=T
^�Ã&F[l�<�FAlNBST�l"B�DPIVjLj�?nT�T�;_?A<iILK]?AK�FnBS9�;=<
DPILKNM�F�D�ÄiBS9N; WdX7W�F[lNBSTNlNBPDPILK�M�F�D{^

Å



��� 4�� ���_+

W"l�TNT�F[Og;mQtFA<�BS9�;{kq?A|oGHMq?nBo? ¶ D�?AKfBrBSF�v�BPBS9N;m\]FdM�;_j
� � �f�f�	��

��������������µt³d����¢J¡���¸��	�����S� � �q����
������ ��µ»³J����¢J¡!��¸"�$#¥� � �q�%��
&�(')��


?AOgO>l�\]ILK�Z]?AKY;+*NT(F[K�;=KfBSI ?nj |_F[<g<>;_jL?nBSIVF[K�OgB><>l�|¾BSl�<g;A^
¦ ;{DPIVjLj�k�;=Z[ILKYkf}YM�F[IVK�Z�F[l�<-,gMq?�Bo?�\H?nK�ILT�lNj ?nB>ILF[K$.mILK�WdBS?nBo?"^
� � �"� �[� � � ��³J����¢J¡¤¡�� � �d£"�q�/� ¡�� � �"£N�N�/� �n�/0f£N�N�/� � � �J£N�N�/�b��� ¡�� � �d£d�q�21§¡�� � �d£N�N��1
�n�	0J£N�N�21¤� � �d£N�N�21 �/1 ¡�� � �"£d�q�43 ¡�� � �d£N�N�43 �A�	0f£N�N�23¤� � �J£N�N�23 �/3 ¡�� � �d£d�q�45
¡�� � �d£N�N�65 �n�/0f£N�N�65 � � �J£N�N�45��	5 ¢(� � �"³ · �N®87¥�E�"�A 
���"�N�:9��A¡�� � ���"³ ¡�� � �"£d�q� ¡�� � �"£N�N� �n�	0f£��N� � � �J£N��� �<; �>==� �@?
���"�n¡ � ��®A� � �BA&� � � =¾� �BACABDCE�?
���"�n¡ � ��®A��³J����¢J¡$A&� � � = ³J�q��¢J¡/ACA	DCE$?
���"�n¡ � ��®A�§¡�� � �d£"�q�4A&� � � = ¡�� � �d£"�q�4ACABDBE$?
���"�n¡ � ��®A�§¡�� � �d£��N�4A&� � � = ¡�� � �d£��N�4ACABDBE$?
���"�n¡ � ��®A�¤�n�	0f£N���4A&� � � = �A�	0f£N�N�2ACABDCE$?
���"�n¡ � ��®A�¤� � �J£N���4A&� � � = � � �J£N�N�2ACABDCE$?
���"�n¡ � ��®A� �	A&� � � = �	ABABDCE$?
��³"�n��³J�F�:AG� � ��³J����¢d¡/ACAG�
���"�n¡ � ��®A��³J�F�:ABH � ��³J����¢d¡JIKAG�
��³"�n��³J�	1%AG� � ��³J����¢d¡/ACAB1
���"�n¡ � ��®A��³J�	1%ABH � ��³J����¢d¡JIKAB1
��³"�n��³J�F�_� � �q�%Af³J���2L��
��³"�n��³J�	1A� � �q�%Af³J�/1/L��
� ��¢d�d� �f� � � �NMJ´ ³J����¢J¡¤¡�� � �d£"�q� ¡�� � �d£��N� �n�	0f£N���§� � �J£N�N� ��³J�F�b³J�	1 ³J�F�_� � �q��³J�	1A� � �q�§¢(� � �N³ · ��®87
OUF�D�D¥;m|0?AK�<>;_?AM · ��®87 � ���N³	1i���"�[  ILKfB>FHWdX7W�h
�"�A��� · ��®87&�

� �N� �[� ���S²[�d�"²[´J�[³N�[��²89(�23C3C3N² · �N®87 � ���N³	1i�E�N�A &�d�
� �d¡J¢d� � ��´ ³J����¢J¡¤¡�� � �d£"�q� ¡�� � �d£��N� �n�	0f£N���§� � �J£N�N� ��³J�F�b³J�	1 ³J�F�_� � �q��³J�	1A� � �q�$�

�
�[¢J�¥�
¦ ;m|_?AK�Z[;=BPOgF[\½;{Ogl�\½\½?A<R}�OgBS?nBSIVOgB>IL|_OP?nK�M�jVF"FAGH?nB:B>9�;{Mq?nBS?Nh
¡"���"®�®f���d�N�n�d�(�§�"�A�N�%A · �N®87&�
�[¢J�¥�

P



¡"���"® �q�d�n�(� �"�A�N�CA · �N®87��
�[¢J�¥�
¡"���"®b¡"� � �d���"�A�N�CA · �N®87 = � · �4A��$? �
�[¢J�¥�
� lNBSTNlNB0h

��������������	�
�����
���������������������� ����� �!��
��"� #%$����������&��'���
������������

( �%������� ����
 )�*�	�
 �%
�# +����
�����������������������������������������������������������������������
, ��� ��-���� .�' / 0 1%0
2 ��#%3�-���� .�' / 0 1%4
5 6 �87 .�' / 0 2 1
7�4 6 ��9 .�' / 0 , 9
7�7 6 �87:���;/�
 .�' / 0 0�4
7�9 6 ��9����;/�
 .�' / 0 0�0
< 6 ��� '�	 .�' / 0 7 2
7 ��$ .�' / 0 4
9 = .�' / 0 0
> 	��!�&#%-���� .�' / 0 < 9
1 	��!�&#%-��!� .�' / 0 9 1

��������� ���?	�
�� ��
 �����@�����?�A���B��������� �!��
��C� #�$D���������&��'%�%
������������

( �%������� ����
 )�*�	�
 �%
�# +����
�����������������������������������������������������������������������
0 � .�' / 0 > 2

)�
�
DE�F���.%GH+������ 
�$�'%��


�����������!��
 . E�
�� # G��%$DI�
�- E��&#J�;/�'�/ E���3��;/�' /
�������������������������������������������������������������������������������������������������������������������������������������������������������������
�?$ 7�4�0 7:1LKM4�4�4�4�4�4�4 , KM0�9 > 7 5�< 4 7NKM4�4�4�4�4�4�4 9 , KO4�4�4�4�4�4�4
= 7�4�0 9PK > 4�4�4�4�4�4 78KQ7�9 < 9 1 2�< 7NKM4�4�4�4�4�4�4 1RKM4�4�4�4�4�4�4
6 ��� '�	 7�4�0 7NKS1�0�7:1�0�7 > 4TK > 4�7 5 0 2 1 7NKM4�4�4�4�4�4�4 9TKM4�4�4�4�4�4�4
	��!�&#%-���� 7�4 , 9PKM9�7Q1 5 > <�< 4TKM0�9�1�1%0�1 < 7NKM4�4�4�4�4�4�4 > KM4�4�4�4�4�4�4
	��!�&#%-%��� 7�4 2 9 5 KM4�9�0 < 4�7 5 9�4PKO0 <�,�5 4 <�5 4 0 2 KO4�4�4�4�4�4�4
� #%3�-���� 7�4�1 9 2 KS1 2 7 > < 0 > 9 < K 5 > < 1�4�9 2 4 5�5 KO4�4�4�4�4�4�4
�%� ��-���� 7�4 > > 1LKM0 2�2�2�2�2�, 9 , KO9 < 1�4 > 9�4 9PKM4�4�4�4�4�4�4 5�, KO4�4�4�4�4�4�4
� 7�4 , 1�1 < K 2�, 9�0 5�, 9 9 , 4PK;7�7 > 9 <�2�2 9 > KM4�4�4�4�4�4�4 0 5 4PKO4�4�4�4�4�4�4
6 �87 7�4�0 4PK > 7&0 > 7�0 > 4TK > 4�7 5 0 2 1 4 78KM4�4�4�4�4�4�4
6 ��9 7�4�0 4PKS1�0�7:1�0�7 > 4TK > 4�7 5 0 2 1 4 78KM4�4�4�4�4�4�4
6 �87:���U/�
 7�4 , 9 < 9PK > , 4�4 5�< > 9 5�2 K 2 0 2 9 5�<�2 4 0 , 4PKO4�4�4�4�4�4�4
6 ��9����U/�
 7�4 , 9�7�7NKQ7�4�9�0�4 <�, 9�0 5 K 5 9 ,�5�2 >�> 4 0 5 4PKO4�4�4�4�4�4�4
�������������������������������������������������������������������������������������������������������������������������������������������������������������

V ��� ��$ = 6 ��� '�	 	��!�&#%-��!�W	��!�:#%-���� ��#%3�-����X�%� ��-%��� � 6 �87 6 ��9 6 �J7:���;/�
 6 ��9����;/�


Y



7 7 7 7 9 9 5 5 9 , 2 > 7 4 2 > 4
9 7X9 7 9 9�9 7�9 1�0 9 5 0 7 4 9 5 0 4
< 7 < 7 9 <�< 2 5 > 1 > 7 4 > 1 > 4
1 7W1 7 9 7�7 < 9 0 , 0 > 7 4 , 0 > 4
> 9 7 7 9 < 7 7 < 5 7 5 4 7 4 5 4 4

�qF[<{BS9�IVO |_jL?AO>O=p$BS9�;½T�<>Fd|_;=M�l�<g;�D¥;HDPIVjLjil�Og;�ILO ¡N���d®b� � 0"�[� ^ 8:9NILO TN<>Fd|_;_MNl�<>;HvNBSOs\]F"MN;_jLO{DPIVB>9
k(FABS9�v/*";_M¼?AK�M�<S?AKNM�F[\ ;��Â;=|=B>O_^���FA<:F[l�<:\]F"M�;=j�pdBS9�;@W"XCW�|_FdM�;7IVO
¡"���"® � � 0"�[�¤�"�A�N�CA · �N®87����A�%9��n�	An� � �J� ·  ��

® � �N�J� � ��´$�
�(�A�"� � � � �J£��N� A§³J�F� �¤³J�F�_� � �q� ²���® � �
�"�A¡��J�A�N�f� ²���¢ · ´J�N®��	A � �¤� ­ ¡��CA���¡ = ¡(�� G? = �F?§�i�
®f���d�d�"�N��� � ± ���N���¤���n��³J����¢J¡¥�
³J�F�N� ;
³J�F�0� � �q� �
�

�[¢d���
� lNBSTNlNB0h

)�
�
 E���3�
�$B+������ 
�$ '%��


E���$%
����&#��%���?/���������#

I������BG�
 � � V��	� K�
%�
� �
I�
 	�
�#�$%
 #%�H�����������!��
 �%� ��-����
�%��-�� ����� #���
HG�����'��?��'%�%
 G 	�� �����%� +�����
��
G '���=�
��?�DF%����
��?� �?$
F��?���U/���������# E�
���
���$ E%�
� 
��%��$�'��%�C�%������� #�� 
HE�
���
���$ +�������� ��

� ��3�
�$ F%���%
������ G�F�E�
���
���$ E���$�
%����
���� 
�$
I�
 6 �%
�
�� ��� � ��
�
�$%��/�E�
 ��
���$ 
�
�����
�
 #!���J����
J�:#

���������H��
�-�
%���&#%�%����/�� ����� #

�%������� �%
�-%
%��� ���%��'�
��

��$ 9 , 7 9 < 1 > 2A, 0 5 7�4 7�7B7�9 7 <
7:1 7 > 7 2 7 , 7�0 7 5 9�4�9�7"9�9A9 <

= 1 7 9 < 1

)�
�
 E���3�
�$B+������ 
�$ '%��


I��;/�
�#��%��� #��

����-������?� #�� 
 +%������/�
 ��
���� 9
���%��' /�#��B�&#�� 1
���%��' /�#��B�&#�� 4

�



G�'���=�
������ 9 ,
E%��3 V ���C+�
��AG '���=�
��?� 1
V ��� 
���-%������� #����J� 
�$ 7&4 >
V ��� 
���-%������� #�� .������J��
�$ <
)%�����%� V ����
���-�������� #�� 7&4�0

����
��%������� #������?�%����*

����
 ����������# F�-��%��'�������� #�� ��9B�%� 6 �����%
 �����&��
�������#

4 7 5�2 > K <�< >�> 9�9 2 7
7 9 5�2 > K <�< > <�2�2 4 2 4PKM4�4�4�4�4�4 , 9
9 7 5�2 > K < 9 2�2 7 > 5 7 4PKM4�4�9�1�0 2�<�,
< 7 5�2 1LKO0 , > 1 > ,�5�2 5 K <�2 4�0�7�9 , 0
1 7 5�2 4PKO0�9�1 > 0 2 1�0 7�4 > 1LK < > < 7 > 7�7

)�
�
 E��&3�
�$D+�������
�$�'%��


�&��
���������� #������?������*

����
 ����������# F�-��%��'�������� #�� ��9B�%� 6 �����%
 �����&��
�������#

> 7 5 > 7NK ,�2 > 4�7 < 9 5 4PK 2�,�5 > 0�1�0�7
2 7 5 1�0PK;7:1�187�7 5 9�9 4PKM4�4�4 >�> 1 > 1
, 7 5 1 , K 5 7:1�187 5 0 5 4PKM4�4�4�4�7 > <�<
0 7 5 1 , K 5 4�0 > 7 > < 1 4PKM4�4�4�4�4�4�4�9
5 7 5 1 , K 5 4�0 > 4 5�2�2 4PKM4�4�4�4�4�4�4�4

��� #%-�
�� 6 
 #�� 
D�?�����%
������ /�
��LK

F������;/����%
�$ � E��������&3B�%��� �?$ 7

� ��� ���%��7 �%�%��9 �%��� < �%�%� 1

7 > ,�5 K 2�2 9 2 1LK 5�2 7�7 > K >�> > 7NK > 5 4�1
9 9 2 1RK 5�2 > ,�5 K 2�2 9 > 9PK ,�5 7�7�9TKM0 2
< 7�7 > K >�> 9 > 9PK ,�5 > ,�5 K 2�2 9 > 0TKM0�4
1 > 7NK > 5 4�1 7�7�9PKM0 2 9 > 0PKO0�4 > ,�5 K 2�2

)�
�
 E��&3�
�$D+�������
�$�'%��


�%� -���������#�� 
C+%������/�
 ��
�� F������;/����%
��

�%��-�+����?/ G '���=�
��?� F��?���U/�����


G�+	�M+ V ��
 �?$ 4PK 5�5�2�2
� 
����?$�'��%� > ,�5 K 2�2

� �&��G �����������������

�



��9D�%� 6 �����%
%���&
�����$ 5 1 , K 5
� ��� �Q�;/��%����
 � ���C��
�����
 � 
 5 > 5 K 5
� ���	� �;�Q/��%����
�� ���C��
����%
�� 
 5�2 4PKM0

 ��� �Q�;/��%����
 � ���C��
�����
 � 
 5�2�, K ,

.�'!��� E%��$%
%� �����%
%���&
�����$ � � ����� )�
��?�

I � ��
�� ��G � '�����
 +���� ��
���G �

7 7 , KS1 < � KM4�4�4�7

)�
�
 E���3�
�$B+������ 
�$ '%��


G��%��'������ #B����� � ��3�
�$ F%���%
��?���

G��%� #�$%����$
F%����
��?� F��?���U/�����
 F�������� I � �����%�?'�
 +������ ��� ����	�
�� �%����
�� �%	�	�
��

�&#%�%
���� 
 	�� 0�4TK > 0�9�1 , K < 0�0�4 9 > 7�4PK 5 7 � KM4�4�4�7 4PKM4 > 2 > K <�2�2�2 5 > K ,�5 0�9
6 �87 ��9 2 K 2�5 0 5 7�4PKM9 > 7 , 9 > ��9PK 2 4 4PKM4�7 > < 4PKM4 > ��1 , KM0�7&9 2 � > K > 0 > 7
� ��4PKM4 < 9 5�, 4PKM4�7�9 ,�, ,�2 ��9PK > 0 4PKM4�7�7 , 4PKM4 > ��4PKM4 > 0 187 ��4TKM4�4 , > 1
6 �87Q���;/�
 4PKO4�7 <�, 7W4PKM4�7 ,�2�5 ,�2 4TK ,�, 4PKS1�1%4 5 4PKM4 > ��4PKM4�9�7 > < 4TKM4�1�0 5 >

)�*�	�
 < )�
��?���H��� � ��3�
�$BF����%
��?�!�

.�' / I�
�#
F%����
��?� I � I � � ���%��'�
 +���� �

6 �87 7 9 > 2 K , 0 4PKO4�7 > <
� 7 ,�2 2 K 2�, 4PKO4�7�7 ,
6 �87Q���;/�
 7 ,�2 4PK 2 4 4PK 1�1�4 5

)�
�
 E���3�
�$B+������ 
�$ '%��


�%� #��������?�!�

.�' / I�
 #
�%� ��
�� I � I � � ���%��'�
 +���� �

� �%
��?���%��� 6 ����'�	 9 ,�2 > KS1 < 4PKM4�4 2 9

	




