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1.) SSH Secure Shell

     ftp://ftp.ssh.com/pub/ssh   (file:  SSHWinClient-3.1.0-build235.exe  )

2.) Tunneling X-Windows with ssh

a.) Setup Exceed:  

     In Xconfig, choose Communication | Mode: Passive.  

In Xconfig, choose Window Mode | Multiple.

b.) Setup SSH Secure Shell  (also see 3.h., below):

Under File | Profiles, select “Add Profile” (provide a name)

Under File | Profiles, select “Edit Profile” (select name):

    Enter the Host Name:  wrds.wharton.upenn.edu

    Enter your wrds username.

    Select the “Tunneling” tab:

        Select “Tunnel X11 connections”

c.) Start Exceed;  login to wrds using SSH (select Profiles | name)

(the first time you login using ssh, you must save the “key”)

d.) xterm, editors (emacs), copy/paste, SAS graphs

3.) UNIX commands & tricks

a.) man pages (UNIX online manuals)

             man find

             man  –k  find

b.) Background processing using “&” and “nohup”:

             nohup sas myprog.sas  &

c.) Pipe (  |  ):

             ls –l  |  more

             man  –k  directory  |  more

d.) find   (finding files / directories):

             find  .  –name  myfile.sas

             find  /wrds/*/samples  -name  ‘*port*’

e.) grep  (searching inside text files for character strings):

             grep  IBM  *.sas

             grep  DELL  /wrds/ibes/samples/*

f.) recursive  grep (search all files in a directory tree):

             find  .  |  xargs  grep  IBM

             find  .  |  xargs  grep  libname  |  grep  crsp  |  more

             find  /wrds/crsp/samples  |  xargs  grep  ‘libname crsp’

             find  ~/myfiles  –name  ‘*.sas’  |  xargs  grep  join

g.) aliases

             edit .cshrc file:

                     alias   ll   ‘ls –l’

             source  .cshrc     (execute this to implement changes)

h.) unset  autologout    (disable automatic logout “feature”)

             edit .cshrc file:

                     unset  autologout

             source  .cshrc     (execute this to implement changes)

4.) SAS programming with PROC SQL : Inner and Outer Joins

Consider two SAS data sets:

         Data A                                               Data B


        Permno     Var1                                                       Permno      Var2            
         10011       75.0                                                         20022       15.7        

         20022       98.6                                                         30033       12.3        

         30033       81.9                                                         40044       13.5        

    Let’s say we want to merge these two data sets on the basis of the key variable Permno. An “inner join” would only keep those observations that had matching values for Permno – in this case, Permno = 20022 & 30033. (Think of it as an intersection of the Permno values.) A “full outer join” would keep all Permno observations in both data sets, i.e., 10011, 20022, 30033 and 40044. (Think of this as a union of the Permno values.) A “left outer join” would contain all Permno values in the “left” data set (Data A), but exclude the unmatched Permno values in the “right” data set (Data B) – so it would keep Permno values 10011, 20022 and 30033. A “right outer join” would contain all Permno values in the “right” data set (Data B) but exclude the unmatched Permno values in the “left” data set (Data A) – so it would keep Permno values 20022, 30033 and 40044.  Graphically:
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Programmatically, these joins are done as follows using PROC SQL in SAS:

a.) Inner Join

     proc sql;

       create  table  Data_IJ  as

       select  *

       from  Data_A,  Data_B

       where  Data_A.permno = Data_B.permno;

     quit;
The contents of table “Data_IJ” is:

     Permno    Var1    Var2
      20022      98.6     15.7

      30033      81.0     12.3
b.) Full Outer Join  or  “Full Join”   (equivalent to “MERGE BY”)

     proc sql;

       create  table  Data_FJ  as

    select coalesce(Data_A.Permno, Data_B.Permno) as Permno,

                Var1, Var2

       from Data_A  full join  Data_B 

       on Data_A.Permno = Data_B.Permno;     

     quit;
    The contents of table “Data_FJ” is:

     Permno    Var1    Var2
      10011      75.0         .

      20022      98.6     15.7

      30033      81.0     12.3
      40044          .       13.5

c.) Left Outer Join

     proc sql;

       create  table  Data_LJ  as

       select  Data_A.Permno, Data_A.Var1, Data_B.Var2

       from Data_A  left join  Data_B 

       on  Data_A.permno = Data_B.permno;

     quit;
The contents of table “Data_LJ” is:

     Permno    Var1    Var2
      10011      75.0         .

      20022      98.6     15.7

      30033      81.0     12.3
The determination of which data set is “left” vs. “right” is made in the context of the line:


from  Data_A  left join  Data_B 
Since “Data_A” is on the left-hand side of the “left join” command, it is the “left” data set.

d.) Right Outer Join

     proc sql;

       create  table  Data_RJ  as

       select  Data_A.Var1,  Data_B.*

       from Data_A  as  L  right join  Data_B  as  R

       on  L.permno = R.permno

       order by Var2;

     quit;
The contents of table “Data_RJ” (note the different ordering, due to the “order by” command) is:

     Permno    Var1    Var2
      30033      81.0     12.3
      40044          .       13.5

      20022      98.6     15.7
WHERE is used to select rows from inner joins. ON is used to select rows from inner or outer joins. You can follow the ON clause with a WHERE clause to further subset the query result.  For example, in example 4.d above, you could insert the following line after “on  L.permno = R.permno”:


where Var2  >=  13.0 

A WHERE clause must resolve to “TRUE” to return values; the ON clause can resolve to “FALSE” and still return values (as in the case of an Outer Join). The Cartesian product is the result of combining every row from one table with every row from another table. You get the Cartesian product when you join two tables and do not subset them with a WHERE clause or ON clause.

Additional notes on PROC SQL:

PROC SQL does not necessarily preserve sort order, even if all input data sets are sorted on the same variables. If the sort order of the output TABLE is important to you, you should do a PROC SORT after PROC SQL to make sure the observations are ordered the way you want. I have found that using the “ORDER BY” clause within PROC SQL is relatively inefficient compared to using PROC SORT after completion of the PROC SQL step.

