Introduction to GAUSS 8.0
张成思

中国人民大学财政金融学院 

zhangcs@ruc.edu.cn

1. INTRODUCTION

During the past few decades, a plethora of econometric programming packages have become available to econometricians, including MatLab, C++, and GAUSS, among many others.
GAUSS is a powerful econometric tool in handing matrices and large scale computations. As a starting point, let’s take a quick look at the screenshot of the GAUSS (version 8.0) in Figure 1.
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Figure 1  GAUSS 8.0
The first screen you see is the command (Input-Output) window. The current working directory is C:\gauss8.0. This means all data and programs you run should be located in the C:\gauss8.0 (when you execute a program or procedure, GAUSS will go to this directory to find the relevant objects). But you can alter the working directory by click “File-Change Working Directory”, as shown in Figure 2 below, to change your working directory.
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Figure 2

2. Command Mode and Edit Mode in GAUSS

GAUSS can be run in command mode or in edit mode. In command mode, Commands are executed immediately after pressing <Enter>, or after multiple GAUSS commands are ended with the command stop character <<. GAUSS commands are separated by a semicolon;. 
In edit mode, commands are typed in a file and they can be stored for later use. That particular file can contain a program, a procedure, etc. Programs stored in a file can be run later. An example of a simple statement in command mode is (go to GAUSS Help to see the meaning of the associated commands in this example)

>>x=rndn(100,2); y=rows(x); print y;

which is to be executed by pressing <enter>. This line consists of three GAUSS commands, seperated by semicolons. After pressing <enter> the commands are compiled and executed. If the commands do not fit on a single line one can type further on a new line after pressing <ctrl><enter>. 

All commands will be executed by pressing <enter>. This example can also be run in edit-mode. The edit-mode is started by typing edit example1.prg at the GAUSS command prompt. This command starts the GAUSS editor and opens (or creates) the file example1.prg. The three commands of the example can now be entered as 
x=rndn(100,2);

y=rows(x);

print y;

Pressing <enter> in the edit mode does not execute the statement at that particular line, it starts a new line instead. After the program has been entered, one can press F5 to execute this program and you will see 

run C:\gauss8.0\example1.prg;

       100.00000
on the command output window. This result is exactly the same as that in the command mode.

One can always go to GAUS Help for further information about a command.
3. Load Data
Suppose your data sets are stored in excel files, you can use “spreadsheetreadm” to load your data. For instance, suppose “realactivitydata.xls” is located in the default working directory, then 

file=SpreadsheetReadM("realactivitydata","b3:b189",1 ); 
will load the data from b3 to b189 (sheet 1) in your excel file. If your data is organized in a *.dat format, then you can simply use 

data=loadd(“C:\gauss8.0\data.dat”);

to load the data.

4. GAUSS Programs and Procedures

GAUSS programs can loosely be defined as files with valid GAUSS commands. A program file may consist of both the actual code of the program and additional procedures specific to that program. As a first command of a GAUSS program, the user can start to give “new;” which clears the workspace. All matrices and procedures from previous programs are deleted from memory. A program can be ended with the “end;” statement which closes all open files and terminates the program. 
An important element in any program is the flow control. Various keywords are available in GAUSS to determine whether a piece of code should be repeated some times or should be executed at all. A GAUSS-loop can be started using the do-while statement and ended by the endo statement, or using the for statement and ended by the endfor statement (the latter is faster). Within the loop, one can jump to the top of the loop with the continue statement and one can break out of the loop with the break-statement. In that case the program proceeds with the first command following endo. Consider the following example:
i=1;
do while i<100;

  i=i+1;

x=100+20*i;

endo;

The above example itself is not a procedure. A general procedure is created with the following steps. First, the source code must be written in a file. The code for a procedure normally consists of the following parts:

1. procedure declaration,

2. declaration of the local variables,

3. actual code of the procedure,

4. returning values (can be absent),

5. end of the procedure.

Be noted that it is advisable to document the features of the procedure at the beginning of the actual procedure, using the comment terminators “/* … */. This can also be done by using “@ … @ “.

Eample of a Procedure:

/* This program is written by Chengsi Zhang

  for the course of Financial Econometrics
  This version 2009
*/

proc(1)=_simpleregression(_data);     @(1) # of arg. returned by retp(,)@

local x, y;         @Init. local var.: x and y@

x=_data[1:rows(_data),2:3];

y=_data[1:rows(_data),1:1];
beta=ols()

{vnam,m,b,stb,vc,stderr,sigma,cx,rsq,resid,dwstat} 
=ols(_data, y, x);
retp (b);             @Comp. OLS estimates for coefficients@

endp;

Now, you can call this procedure:
returns=_simpleregression(data);
5. Useful Commands and Operators
Commands:

· Every command must end with a semicolon “;”
· Clear Screen: cls
· Reset memory: new
· Loading of libraries: library ’Library-Name’ 
· Out-commenting: @ ... @ an expression in a line

· Out-commenting: /* ... */ a whole paragraph
Operators:

· Select submatrix from matrix:

· X[startro:endrow, startcolumn:endcolumn]

· Transposition operator: ’
· Matrix Operators: +  -  *   \   %

· Element-by-element operators: .+  .-  .*  .\

· Kronecker product: .*.

· Concatenating operators: ~  |

6. Creating Graphs in GAUSS

To create a graph in GAUSS, the first step is always to activate the GUASS graph library by “library pgraph”. We use an example to illustrate how a graph can be created in GAUSS.

/* EXAMPLE OF GREATING GRAPH IN GAUSS*/

new;

library pgraph;

graphset;

_var1=rndn(1000,1);

_var2=seqa(1,1,1000);
xy(_var2,_var1);

/* THIS IS THE END OF THE EXAMPLE*/

Once you execute the above lines, you will obtain the following graph. You are encouraged to explore more details about the graphics in GAUSS by using GAUSS Help.
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GAUSS Exercise:
1. Check the website http://research.stlouisfed.org/fred2/ and download the following data series: (1) quarterly US real GDP; (2) quarterly US GDP deflator; (3) monthly effective federal funds rate. Suppose the three variables are denoted by RGDP, DEFLATOR, and FFR respective.

2. Load these data into GAUSS and plot the graphs of the three variables against time T.

3. Write a GAUSS procedure to obtain the following series: 
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4. Write a GAUSS program to run the following regression and display the regression results.
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where d(DEFLATORt) denotes the growth rate of DEFLATOR, and d(RGDPt) is defined analogously.
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