BEHAVIOURAL TEMPORAL PATTERNS : LOGGING AND ANALYSIS PROGRAMSPRIVATE 

BY J.R. SPEAKMAN


The behavioural temporal pattern logging and analysis programs are provided from the web site. The programs run from the hard disc of any IBM clone PC with GW-basic on board. The programs are provided free of charge without liability or guarantee on the condition that their use is fully acknowledged in any published work. 

To install the program download all the files and place them into a flder on the c: drive called “cluster”

To execute the logging program from the c: drive enter BASIC by typing Basica at the c: prompt in DOS. To load the program type ‘load “c:\cluster\timer.bas”, and to run the file type RUN”

The program logs the time that the return key is pressed in elapsed seconds from a start time. The program ends logging when the operator types a q followed by return. The end of the program is configured such that the data is directly compatible with the temporal pattern analysis program (i.e. terminates with -1000). There is no need therefore for further manipulation before temporal pattern analysis using the second program. 

The behavioural temporal pattern analysis program is executed from the hard disc by entering basic from DOS as described above and loading the program  load “c:\cluster\clustan9.bas”. It then executes by typing RUN.

Once into the program there are two pages of introductory information followed by a main menu. The introduction and main menu are in white text. There are three options in this menu - (1) data input/output (2) data analysis and (3) exiting. It is recommended that you always leave the program by returning to the main menu and exiting via this latter route, rather than breaking out. This ensures all the opened files are closed. After exiting the program you can return to DOS by typing system.

By selecting (1) at the main menu one enters the data input/output menus. In this section the text is in yellow. By selecting (2) one enters the data analysis menu where the text is in green. You can readily identify what section of the program you are in from the text colour -



Main 

   - white



Data input/output - yellow



Data analysis
   - green

DATA INPUT/OUTPUT

DATA ANALYSIS

In this section one can select from 6 different options. It is not possible to perform the analysis when the total number of events is less than 10 and is not recommended when there are less than a total of 20 events.

(1) Histogram. Selecting this option allows one to visually inspect the form of the data to establish whether the underlying function is constant or roughly normally distributed. The program selects its own limits and searches through the data to plot frequency against interval. With large data sets (00's) this part of the program can take some time.

(2) Analysis assuming a constant underlying intensity. Selecting this option performs an analysis of temporal structure by comparing the distribution of inter-event intervals to that expected if the distribution of events was random. The predicted random function is a negative exponential distribution with intensity lambda calculated across the entire distribution (n events/total time).The time intervals are selected to equalise the expectation in each cell at about 10. 


The analysis proceeds by comparing observed to expected numbers in each cell. Two statistical tests are performed to compare the expected and observed distributions : Chi-squared and the G-test (after Sokal and Rohlf 1981). Critical limits for the significance of the derived values are also presented. If the value for G (and Chi-squared) exceeds the significance level then the distribution is not random. If the tests disagree err on the side of caution. A significant result does not necessarily mean the events are clustered since there are many potential patterns of deviation from random. 


Clustering is indicated when there is over-representation of the shortest and the longest intervals in the sequence. This can be assessed by examining the individual observations and expectations in the sequence and their contribution to the total values of Chi-squared or G. 


This analysis can be run repeatedly on the same data set and will yield the same results, since once the intervals have been calculated no further data manipulation is performed.

(3) Analysis assuming the distribution normal. Where there is temporal instability in the underlying function an illusion of clustering can occur when observations are compared with the negative exponential expectation (Speakman et al 1992). When the distribution is roughly normal one can overcome this problem. One empirical solution is to trim from the distribution a number of the first and last collected data items. The specific number depends on the original sample size (Speakman et al 1992). Selecting this option performs this trimming operation prior to an analysis identical to that performed by selecting option 2 from the data analysis menu.


Since the original data is manipulated prior to analysis this option can only be run once on a particular data set. Repeated running of the program on a single data set will produce unreliable estimates for the significance of the deviation from random.

(4) Plot of log-survivorship function  (Not possible in this version).

(5) Plot of chi-squared values. If there are more than 5 chi-square classes one can visually inspect the form of the deviations as a function of class number by selecting this option. This can only run if one has already performed the analysis in either option 1 or 2. 

(6) Returns to main menu.

If you wish to try out the program before using your own data in it two data sets have been included. The first is a random data set generated by a poison process using the statistical package MINITAB. These data can be recovered using the data input/output section from the file

 - c:\cluster\test

These event data are not significantly different from random when analyzed.


The second data set represents an actual observed behaviour sequence

 - c:\cluster\counts2
