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1 Software

This program is written for KERNEL DENSITY ESTIMATION. This is a 32-bit application designed to
run in DOS window under Windows9x and WindowsNT operating systems. The program has 3 kernel
functions built in: biweight kernel, Gaussian kernel, and Epanechnikov kernel. User instructs the program
(via command line) which kernel is to be used in estimation. The program uses automatic bandwidth
selection. The program uses input data from two text files, prepared by the user.

1.1 Imnstallation

The software is distributed as a ”zip” file ”ker.zip”. The following steps are required to install the software:
1. Create a directory where the program will be located.

Copy the "ker.zip” (the distribution file) to this directory.

Use PKUNZIP to unzip the files in the "ker.zip” archive.

Copy PKUNZIP utility to the directory where you saved the "ker.zip” file.

B

To use PKUNZIP, run DOS window, change the directory to the directory where you saved "ker.zip”
(use ”cd” command to change directory in DOS window), run PKUNZIP with the command:

pkunzip -e ker.zip

The file ”ker . exe” can be placed in any directory. Run ”ker.exe” to perform kernel density estimation.
The section COMMAND LINE FORMAT (below) provides instructions for running "ker. exe”

1.2 Input Data

The program computes kernel density estimation. The program requires the following input data:

1. A vector of observations, {xl}i\;l These are the observations that are used to compute the density.
The observations must be in a text file, one observation per line. See the file IN.TXT as an example
of the correct input file. The file IN.TXT contains 2000 observations drawn from N(0,1). A text
file of observations can be created in Microsoft FExcel by choosing FILE, SAVE AS and selecting
"Formatted Text (Space delimited)” as <Save as type>



2. The program requires a vector of points, {Zj};\il where the estimated density, f(), will be evaluated.
These points must be in a text file, one value per line. File Z.TXT is included as an example. The file
Z.TXT contains 10001 (ten thousand an one) data points where the estimated density will be evaluated:

z; € |—4,4] with step of 0.0008: that is, zg = —4 and z;41 = 0.0008 + z,.

To prepare the input data for the program, user prepares two text files (described above) and records the
number of data points in each of these files. When running the program, the number of data points must
be entered into the command line.

Note: Input files can be large - the program was tested with the file that contained 50000 (fifty thousand)
observations drawn from N(0,1).

1.3 Output

The program will write the output into a text file in the current directory. Each line j of the output file has
the following format:

o~

K; oz f(%)

where K is the consecutive number, K; = 1,2,3... , z; is the value where density is estimated (from the

o~

given {z; }JNil vector), and f(z;) is the value of the estimated density function evaluated at z;.

There as many lines in the output file as there are observations in the Z_FILE, each line having the format
described above. For example, file QUT.TXT included with the distribution is an output file created by the
program. Inputs were the IN.TXT and Z.TXT files that are also supplied.

User can import the output file into Excel and create plots of the estimated density.

The name of the output file is specified by the user in the command line. If file with the specified name
already exists in the working directory, the program will pause and ask the user for permission to continue
and erase the existing file. If at this time the user types ’’y’’ <ENTER> thereby instructing the program
to continue, the program will erase the existing file. New file with the specified name will be created.
Output will be stored in this new file. If the user types ’’n’’ <ENTER> instead of ’’y’’, the program
will terminate. The user can run the program again, specifying a different name for the output file in the
command line.

1.4 Command Line Format

1. The program is 32-bit program that will run under Microsoft Windows 32-bit operating systems, such
as Windows95, Windows98, WindowsNT.

2. To run the program under Windows operating system, user must open DOS window. To open DOS
window in WindowsNT, click ”"START” and select ”RUN” Type ”cmd” in the dialog box and click
» OK”

3. In the DOS window you now must move to the directory where the kernel density estimation program
is installed.

4. To change working directory you will use the ”cd” command.



5. Suppose that when you run the DOS window your current drive is C drive, so you see the following
prompt in the DOS window:

C:\>
To change the current drive from C: to, say, E:, type

E: <ENTER>

6. To change current directory use ”cd” command. Suppose you installed "ker.exe” in the directory
”data\ker” of your C: drive. Then, in the DOS window type

cd data\ker < ENTER >

The last command changes the current directory from ”C:\” (the root directory of the C: drive) to
7c:\data\ker”

7. Once the current directory is the directory where you have a copy of "ker.exe”, you can run the
program. To run the program, place "ker.exe” and two input data files in the same directory. Make
this directory the current working directory. Then issue the following command:

ker X N INPUT-FILE M Z-FILE OUTPUT-FILE

where

X = -b FOR BIWEIGHT KERNEL
X = -g FOR GAUSSIAN KERNEL
X -e FOR EPANECHNIKOV KERNEL
N = Number of lines in INPUT-FILE

INPUT-FILE = Input file name,xxxxyyyy.zzz (contains given datapoints)
M =  Number of lines in Z-FILE

Z-FILE = Input file name,xxxxyyyy.zzz (where density is evaluated)
OUTPUT-FILE =  The name of output file (the file will be created)

An example of a correct command line is:

ker -g 2000 in.txt 10001 z.txt out.txt

1.5 Important Notes
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