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I. DISCRETE.FOR  

Purpose:  The program computes the SB and MT tests using half-cycle data.  For instance, business half-cycles are either expansions or contractions, and stock-market half-cycles are either bulls or bears.  
Inputs:  From the file called INPUT, on the first line specify the sample size.  Then list the duration data, one completed phase per line.  Unity is subtracted from each observation, so that the support for Y starts at zero.  But let M represent the minimum phase.  Then subtract M-1 from each of the observed durations for a minimum phase larger than one.  So, if M = 3 and the observed duration is Y=15, enter 13 instead of 15.
Outputs:  Two output files are created.  The first, OUTPUT, reports the results in human-readable form. The second, OUTPUT2, is an input file for the program BOOTSBMT.FOR

II. CHISQ1.FOR

Purpose:  The program groups exit times so that the expected number of realizations within a cell is approximately six.  The user must then determine the observed number from the empirical distribution.  For example, one might expect 7.20 phase lengths to fall within the cell [0,3], where 0,1,2 and 3 are possible discrete exit times.  The observed number that fall within [0,3] is determined from the duration data. 
Inputs:  The program asks the user for the average duration, minimum phase and sample size.  Although the file OUTPUT from DISCRETE.FOR reports an average duration, the average supplied to CHISQ1.FOR is pre-censored.  So, do not impose a minimum phase when prompted to enter the average duration.  Note that the minimum phase must be chosen prior to running any of the programs, with “one” the smallest possible value.
Output:  One output file is created, namely, CHIOUT1.TXT.  The variable SUM provides cumulative values of  N*P, where N is the sample size and P the Geometric Probability.
III. CHISQ2.FOR

Purpose:  The program computes the value of the chi-square statistic.  
Inputs:  The input file is CHIIN.TXT.  Enter the number of cells, V, on the first line. For the next V lines, enter the expected number of realizations and the observed number of realizations for a given cell.  Unity is subtracted from each observed number, so that the support for Y starts at zero.  But for M>1, a larger value is subtracted.
Output:  One output file is created, namely, CHIOUT2.TXT.  The chi-square statistic and the number of cells are reported.  This enables the user to determine an appropriate asymptotic critical value from the chi-square distribution.  Or, one can use BOOTSBMT.FOR to obtain a finite-sample p-value.

IV. BOOTSBMT.FOR

Purpose:  The program calculates bootstrapped p-values for the SB, MT and Chi-square goodness-of-fit tests.

Inputs:  The program reads OUTPUT2 generated by DISCRETE.FOR to collect the sample size, the realized values of SB and MT, and the geometric hazard.  Embedded in the program is a place to record the realized value of the chi-square statistic.  The number of iterations is set to 10000.  If a different number of iterations is desired, make changes at both the beginning and end of the fortran routine.  

Output:  One output file, namely OUTPUT3, reports the finite-sample p-values.  For SB and MT, the rejection may be in either tail –  refer to the paper for the interpretation. In contrast, the chi-square test rejects only in the upper tail.  OUT1 contains the 10000 simulated values for SB, OUT2 contains the 10000 simulated values for MT, and OUT3 the simulated values for the chi-square statistic.  The latter output files are generated as a by-product, and are not necessary for users who only want the p-values.

