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Why SAS? 

• Can deal with very large datasets – I/O 

• All datasets in WRDS are in SAS 

• Many features built in: 

– Standard Query Language (PROC SQL) 

– Matrix language (PROC IML) 

– Non linear programming (PROC NLP) 

 



Syntax rules 

• All commands end in a semi-colon 

• SAS statements are not case sensitive. You may use upper or 

lower case. 

• Variables names can be upper or lower case. 

• When you refer to "external" file name, it is case-sensitive 

(interaction with UNIX operating system) 

• Commands can extend over several lines as long as words 

are not split 

• You may have more than one command per line 

• SAS name rules (for datasets and variables): up to 32 

characters long; must start with a letter or an underscore (“_”). 

Avoid special characters.  



Parts of a SAS program 

• OPTIONS (control appearance of output and log files) 

– SAS programs produce an output file (.lst) with the printed 
results of commands  

– Log files (.log) with processing messages 

• DATA step, where you manipulate data 

• PROC (procedures) are used to run analysis on existing 
datasets,  

– PROC steps can generate datasets that can be modified in 
a DATA step 

• “Output Delivery System” (ODS)  

• Availability of functions to process perl regular expressions 
(prxparse, prxmatch, prxsubstr, prxposn, prxnext, prxparen) 



How SAS works 

• SAS reads and executes data steps statement by statement, 

observation by observation. 

– All variables in the portion of memory that processes the 

current each observation are reset to missing in each 

iteration of the data step. The RETAIN statement prevents 

this from happening.  

• Missing values are negative infinity, denoted by “.”. 

– Operators “propagate” missing values (e.g., “v1+v2+v3”) 

– Functions typically ignore missing values (e.g., 

SUM(v1,v2,v3) 



Using the SAS documentation 

• http://support.sas.com/onlinedoc/913/docMainpage.jsp 

• Basic modules for us: 

– BASE (all about DATA steps, SQL, SORT, and a few stat 

procedures) 

– STAT: REG, ANOVA, PROBIT, etc 

– ETS: Arima, autoreg, expand, qlim, syslin, tscsreg 

– IML (matrix language) 

– OR (nlp) 

 

 

http://support.sas.com/onlinedoc/913/docMainpage.jsp


Additional sources 

• “The Little SAS Book” 

• SAS Global Forum proceedings for papers about specific 

subjects (e.g., “fuzzy merging”): 

http://support.sas.com/events/sasglobalforum/2008/index.html 

 



Three files: 

• Your program: example.sas 

– To run: “sas example.sas” 

• Output: example.lst 

• Log:      example.log 



A simple SAS file 

 



A simple SAS file 

 



A simple SAS file 

 



proc print; dataset options 

crsp.msf conventions: 

• Missing data codes in “ret” (referred as “.C” and “.” ) 

• ASKHI:  

– High price if there was trading 

– Otherwise highest ask: denoted as Negative! 

• BIDLO: Low price if traded; otherwise lowest bid 

• PRC: close if there was trading; otherwise P=–(BID+ASK)/2 



A simple SAS file 

 



A simple SAS file 



Data step; set; where. 

 



A simple SAS file 

 



proc means: Equally weighted portfolio 

• Note: year() is a SAS function 

 



Proc means: output file… 

 



Proc means: class statement 

• This is inefficient code: 

– The data is sorted by permno and then date 

• “by date” ONLY worked because there is an index 

• But processing is slow! 

– Also: a function year() is calculated for all date values 

 



Average returns for each security: 

Proc means: class; date constants 

• “class date” does not require sorting 

• works faster than “by” with an index 

• Note the a SAS date constant! 

 



Proc means: class statement 

 



ComputingCumulative Returns: 

Data step: by; if; retain; first.var; last.var 

• Grouped data (indicated by “by permno date”): 

– First.permno is equal to 1 if the observation is first in a group of 

observations with identical permno’s; 0 otherwise 

– Last.permno is similarly 1 if the observation is last in a group 

– Data set needs to be indexed or (preferably) sorted 

• If grouped but not sorted one sometimes can use 
“by permno date notsorted” 



Note the missing return code! 

• “if ret~=.” would not have worked! 

• “missing(var)” works for all missing values – i.e. 

• Numeric : . .A .B .C .D … .Z 

• Character: “” 



Counting positive returns:  

proc freq; data views; more missing… 

• A data view is a “fake” dataset that is stored as compiled code 

– Takes (almost) no space; easy to use. 

– Faster processing – at least if you only need it once! 

• “if not missing(ret)” is required since missing values 

(including “.”) compare as if they are just large negatives! 



Other useful procedures 
• proc sort : sorting a dataset 

• proc append : append a dataset at the end of another 

• proc import : import data from other formats (e.g. csv) 

– Must run SAS with “-nodisplay” command line option 

– Be careful when importing datasets with many variables! 

• Make sure to set guessingrows= option  

• proc export : export data into other formats 

– Actual export data step code is written into the log! 

• Can be copy-pasted and re-used! 

• This allows specifying dataset options; etc. 

• proc reg: a linear regression 

• proc glm: fixed/random effects etc. 

• proc model: can use for many things – e.g. GMM 



Reading raw files; proc reg 

filename file1 '~ple531/training/table97.raw';  

filename file2 '~ple531/training/pop6080.txt'; 

 

data consumption; infile file1 missover;  

   input year gnp c; lagcon=lag(c); 

 

data population; infile file2; input year pop; 

 

data matched; merge consumption population;  

by year; 

 

proc print data=matched; 

proc reg data=d1; 

  Test_run: model c = gnp lagcon / dw; 

  output out = d2 p=chat r=ehat student=normehat; 

 

 



A recap: 
• Errors due to forgotten semi-colons and quotes are frequent and 

often hard to recognize. 

• Missing values are negative infinity in SAS (positive infinity in Stata) 

• PROCs can generate data files that you can manipulate in DATA 

steps.  

• SAS can keep as many files as you need “open” during a session 

(unlike Stata). 

• Merge statement requires datasets to be sorted. Sorting takes time 

and space, but merge can sometimes be more efficient than SQL. 

• Know your data; always check the log. 

• Always test your code with small datasets that represent all the 

cases in your actual sample. 

• Document your program and add variable labels to your data! 



“Permanent” vs temporary SAS data files 

• Remember? 

 
data consumption; infile file1 missover; 

input year gnp c; lagcon=lag(c); 

• “consumption” is a temporary dataset. It is deleted at the end 

of the SAS session. 

• For permanent datasets: LIBNAME libref ‘path’; 

A library is a directory with SAS datasets. 

• Example: 

 libname finc488 ‘~ple531/training/mydata’; 

 data finc488.consumption; infile file1 

missover; input year gnp c; lagcon=lag(c); 

 

 



Merging data – options 

• In SAS, we have two options for merging datasets:  

– MERGE statement in a DATA step 

– PROC SQL 

• The trick is understanding your data and controlling how the 

merge takes place. 

• A DATA step merge requires sorted datasets. Sorting typically 

takes more space and time. 

• SQL does not require sorting and can also create variables on 

the fly. 



A basic merge 

• As with a DATA step with a BY statement, SAS generates 

some internal dummies that you can use. In a MERGE, SAS 

keeps track of the source of the observation. Use the IN= data 

set option to name the internal tracking variable.  

 

data temp; 

  merge dsA (in=a) dsB (in=b); 

  by id; 

  if a; 

 

• a=1 when the case was present in dataset “dsA”, and missing 
otherwise. “if a;” is a short form for “if a ne .;” 



Basic PROC SQL 

PROC SQL;  

 CREATE TABLE temp AS SELECT  

 dsA.v1, dsA.v2, dsB.v3, dsB.v4 

  FROM dsA, dsB  

 WHERE dsA.id = dsB.id;  

QUIT;  

 

• This is a “inner join”: it keeps the cases in dsA that match 

cases in dsB. 

Name of output 

dataset 

Source datasets 

Conditions to 

merge 

Variables in 

format: 

source.var_name 



crsp.msf and crsp.stocknames 

 

 



proc sql: historical returns of IBM 

• This code assumes that the ticker has 

not changed over this period. 

• Putting commas in front of variable 

names in lists helps prevent very 

annoying syntax errors!!! 

 



Self-join: computing past returns… 

 

• Computing cumulative returns over a rolling 6-mo. window: 

– Intck() here gives the range between 2 dates in months 

– sum() computes a sum over a group 

– Need to use having() rather than where() with summary statistics 

– “calculated” keyword used to refer to newly created variables! 



Merging data: the perfect merge 

permno date ret shrout permno date vol

10107 20061222 -0.011341 9830460 10107 20061222 26661631

10107 20061226 0.011808 9830460 10107 20061226 20701973

10107 20061227 0.001000 9830460 10107 20061227 31366625

10107 20061228 -0.001332 9830460 10107 20061228 26765285

10107 20061229 -0.004003 9830460 10107 20061229 33456606

11081 20061222 -0.000393 2271614 11081 20061222 8723071

11081 20061226 0.001572 2271614 11081 20061226 6773208

11081 20061227 -0.001177 2271614 11081 20061227 10262437

11081 20061228 -0.008641 2271614 11081 20061228 9988658

11081 20061229 -0.005943 2271614 11081 20061229 6792287

12490 20061222 -0.006881 1506352 12490 20061222 451906

12490 20061226 0.004305 1506352 12490 20061226 338929

12490 20061227 0.016099 1506352 12490 20061227 402196

12490 20061228 -0.002366 1506352 12490 20061228 442416

12490 20061229 0.001856 1506352 12490 20061229 225953

dataset A dataset B



Decision time… 
permno date ret shrout permno date vol

10107 20061221 25679912

10107 20061222 -0.011341 9830460

10107 20061226 0.011808 9830460

10107 20061227 0.001000 9830460 10107 20061227 31366625

10107 20061228 -0.001332 9830460 10107 20061228 26765285

10107 20061229 -0.004003 9830460

11081 20061222 -0.000393 2271614

11081 20061226 0.001572 2271614

11081 20061227 -0.001177 2271614 11081 20061227 10262437

11081 20061228 -0.008641 2271614 11081 20061228 9988658

11081 20061229 -0.005943 2271614

12490 20061222 -0.006881 1506352

12490 20061226 0.004305 1506352

12490 20061227 0.016099 1506352

12490 20061228 -0.002366 1506352

12490 20061229 0.001856 1506352

88394 20061227 45439500

88394 20061228 30126200



Only complete records 

 

 

 

 

 

proc sql; 

   create table dsmerge2 as select 

   dsa.*, dsb.vol 

   from dsa, dsb 

   where dsa.permno=dsb.permno and 

   dsa.date=dsb.date; 

quit; 

permno date ret shrout vol

10107 12/27/2006 0.001 9830460 31366625

10107 12/28/2006 -0.001332 9830460 26765285

11081 12/27/2006 -0.001177 2271614 10262437

11081 12/28/2006 -0.008641 2271614 9988658

merge 1



The left rules 

proc sql; 

  create table dsmerge3 as select 

  dsa.*, dsb.vol 

  from dsa left join dsb 

  on dsa.permno=dsb.permno and 

dsa.date=dsb.date;    

quit; 

permno date ret shrout vol

10107 12/22/2006 -0.011341 9830460 .

10107 12/26/2006 0.011808 9830460 .

10107 12/27/2006 0.001 9830460 31366625

10107 12/28/2006 -0.001332 9830460 26765285

10107 12/29/2006 -0.004003 9830460 .

11081 12/22/2006 -0.000393 2271614 .

11081 12/26/2006 0.001572 2271614 .

11081 12/27/2006 -0.001177 2271614 10262437

11081 12/28/2006 -0.008641 2271614 9988658

11081 12/29/2006 -0.005943 2271614 .

12490 12/22/2006 -0.006881 1506352 .

12490 12/26/2006 0.004305 1506352 .

12490 12/27/2006 0.016099 1506352 .

12490 12/28/2006 -0.002366 1506352 .

12490 12/29/2006 0.001856 1506352 .

merge 2



The right rules 

 

 

proc sql; 

create table dsmerge4 as select 

dsb.*, dsa.ret, dsa.shrout 

from dsa right join dsb 

on dsa.permno=dsb.permno and dsa.date=dsb.date; 

quit; 

 

permno date vol ret shrout

10107 12/21/2006 25678912 . .

10107 12/27/2006 31366625 0.001 9830460

10107 12/28/2006 26765285 -0.001332 9830460

11081 12/27/2006 10262437 -0.001177 2271614

11081 12/28/2006 9988658 -0.008641 2271614

88394 12/27/2006 45439500 . .

88394 12/28/2006 30126200 . .

merge 3



All the records 

permno date ret shrout vol

10107 12/21/2006 . . 25678912

10107 12/22/2006 -0.011341 9830460 .

10107 12/26/2006 0.011808 9830460 .

10107 12/27/2006 0.001 9830460 31366625

10107 12/28/2006 -0.001332 9830460 26765285

10107 12/29/2006 -0.004003 9830460 .

11081 12/22/2006 -0.000393 2271614 .

11081 12/26/2006 0.001572 2271614 .

11081 12/27/2006 -0.001177 2271614 10262437

11081 12/28/2006 -0.008641 2271614 9988658

11081 12/29/2006 -0.005943 2271614 .

12490 12/22/2006 -0.006881 1506352 .

12490 12/26/2006 0.004305 1506352 .

12490 12/27/2006 0.016099 1506352 .

12490 12/28/2006 -0.002366 1506352 .

12490 12/29/2006 0.001856 1506352 .

88394 12/27/2006 . . 45439500

88394 12/28/2006 . . 30126200

merge 4 proc sql; 

 create table dsmerge1 as select 

  coalesce(dsa.permno, 

dsb.permno) as permno, 

  coalesce(dsa.date, dsb.date) 

as date format=mmddyys10., 

  dsa.ret, dsa.shrout, dsb.vol 

 from dsa full join dsb 

 on dsa.permno=dsb.permno and 

dsa.date=dsb.date; 

quit; 

 



Merging: DATA step versus PROC SQL 

Type of merge Conditions in 

DATA step 

PROC SQL jargon and 

conditions 

All records No conditions 

necessary 

“outer join” 

from dsA full join dsB 

Complete records if a and b; “inner join” 

from dsA, dsB 

Left rules if a; “left outer join” 

from dsA left join dsB 

 

Right rules if b; “right outer join” 

from dsA right join dsB 



References 

Good references are  

• http://ftp.sas.com/techsup/download/technote/ts644.html 

• A book called "Combining and modifying SAS data sets: 

examples", which is in the RC library (for Kellogg students). It 

has a lot of examples. Unfortunately, it does not exist in an 

online version (only the code is available). 

• And “Getting Started with the SQL Procedure” 

 

 


