DISTRIBUTION CURVE





WHAT TO DO AND NOTICE:


�


Push the red button.





Watch the white balls as they bounce off the hexagons in the center triangle. As they settle to the bottom, a normal distribution curve or a bell curve is formed.





WHAT'S GOING ON?


�


You can't tell what path a ball will follow through the maze and what bin it will end up in.  But if you do the  experiment over and over, the balls will always be distributed in the bins in the same way, with only a few differences in the numbers of balls in each bin.  The path of each ball is random.  That means you can't predict it.  But the average over all the balls is the same.  





Each time a ball hits the top of one of the hexagons, it has an equal chance of going either left or right.  There are only a few paths that take a ball to the bins at the outer edges, so not many balls end up in these bins.  For example, to get to the outermost bin on the right, a ball needs to go to the right at every hexagon. That is the only path that gets it there. 





But there are many paths that take a ball to the bins near the center.  For example, a ball that goes to the left on one row and to the right on the next row below ends up in the same place as a ball that goes first to the right, then to the left.  That's two paths going to the same place.


The same thing happens on the next row of hexagons, so there are 2 x 2 = 4 paths ending up in the same place. When you add up the paths over all 8 rows of hexagons, you can see that there are a lot of paths leading to the center bins, so many balls end up in these bins.





The same thing happens if you flip a coin over and over.  You can't tell what each flip will do, but  if you flip the coin  100 times, there will be very close to 50 heads and 50 tails every time.  The chance that you will get 49 heads and 51 tails or 51 heads and 49 tails is like the two bins next out from the center.  The chance  of getting heads is 1/2 on each flip, so the chance of getting heads twice running is 1/2 x 1/2 or /1/4.  The chance of getting 100 heads or 100 tails is 1/2 x 1/2 for 100 1/2's, or (1/2)100, which is 1/1000000000000000000000000000000.





This same distribution of balls among the bins or heads and tails comes up in almost every random happening.  It is called the normal distribution.  The distribution of IQ scores in the population, the number of traffic accidents per day at a given corner and the scores on an exam all follow the normal distribution.





The mathematical study of random events is called probability.  It started historically in about 1800 because people who gambled asked mathematicians to help them win more often at cards and dice games.
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