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A Simple Measure of Success

The other night while helping my daughter with her algebra homework – probabilities, I thought of a possible application for probabilities in the software development domain that deserves further study.  As you are aware probability has been defined by some to be the bridge between descriptive and inferential statistics or the thing that separates witchcraft from highly reliable predictions.  Anyway, like most software development organizations, we need useful measures, a measure that would be a confidence booster if you will, to make believers out of our project managers and managers in general. Something so simple that it could only be zero or one - binary, all our engineers understand binary!  That's what I like about probabilities.  Here's what I saw in my daughters’ algebra book:   


I thought, what is the probability of delivering our next software project on schedule?  Easy! 1 minus the complement, which could be defined as not delivering the software project on schedule.  With hypothetical data of:

1.  Project A 
On schedule

2.  Project B 
Not on schedule
<30 days late

3.  Project C 
On schedule

4.  Project D 
Not on schedule
<60 days late

5.  Project E 
On schedule

6.  Project F 
Not on schedule
<90 days late

7.  Project G 
On schedule 

8.  Project H 
Not on schedule
<30 days late

9.  Project I 
On schedule

10.  Project J 
On schedule

I plotted the ten data points to obtain the accumulated probability of project delivery on schedule (1= on schedule):
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As you can see by the graph above, the accumulated probability trend line (If the square points were connected) of the hypothetical data in this case represent the likelihood that the project would be delivered on schedule at any point in time (assuming that the projects were delivered over time).  Now that we have charted this data - Can we use it to predict schedule performance for the next software project?  Like one of our esteemed colleague stated some time ago: “It’s like driving a boat looking backwards”.   If you wanted to test this data farther however, you could use an Xmr chart to develop a centerline with an upper and lower limit:
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This makes for a pretty chart and I believe that you are safely say that you are 99 percent confident that the project will be delivered somewhere between 29.6 and 81.5 percent of the time on schedule.  Granted that is a wide range, and we would certainly like to see that range come closer together over time as our schedule becomes more predictable.

What else can we do with the historical probability data we first presented?  Out of those projects not delivered on schedule, what is the probability of delivering our software project within 30 days of the scheduled date? Again it a simple equation: 1 minus the complement of not delivering the software project within 30 days.  What about 60 days or 90 days - just use the remainder for your calculation to develop an entire Delivery Probability Distribution.  Remember the simple rule that the sum of the delivered probabilities must add up to one.  Here’s what the Probability Distribution for the hypothetical schedule data looks like:
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So what's the catch you might ask?  Well, I believe that for the distribution to be useful (in this case schedule, but could be used for effort, defects, tasks or other things) that you would need to compare or plot similar types of software projects on the same chart.  In our case we separate the various Operational Flight Programs based on the number of promised requirements delivered and by platform or by some indication of project size like SLOC or function points. 

While presenting this information to managers at all levels, it only natural for them to question: Why are only six out of ten of our projects delivered on schedule? Or why are ten percent of our projects delivered ninety days late?  Once your manager’s start asking questions based on actual data, it’s a small step for them to set an improvement goal.  The new management goal then becomes a requirement for the software engineering group and the sooner your software engineering group knows what their requirements are the faster they can begin working on solutions.

There it is, a relatively simple concept that is relatively easy to do.  
Probability of the Complement of A


Let A represent an event in the sample space


P(A)+P(A complement)=1   P(A)=1-P(A complement)  P(A complement)= 1-P(A)
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