Using Probability to Predict Sequences

By Forrest Briggs

This paper is intended to present one possible way of implementing a system that would accurately predict a (or many) number(s) based upon previous data.

The first topic that I will cover here is the use of linear interpolation to find an unknown value based upon previous data. Essentially, this means that if one knows the values of a set of correlated variables, given a value for one of those variables, it is possible to estimate the value of the other by adding the values of the already know matches after weighting them to account for the distance on a number line from what is being found.

Example:

Y=2X

X=10

X=15

X=20

Y=20

Y=?

Y=40

It is possible to find the value of y when x is 15, by first looking at the distance from 15 to the other known pairs; in this case 5 and 5. Then, the amount which each of those pairs should be incorporated into the final value is the sum of the distance from the point being found to all other input sources (5+5) minus their distance from the variable who’s match is being found (5,) then divided by the sum of the distances from the point being found to all other sources (10.)

So: the coefficient of y at x=10 is (10-5)/(5+5) or .5. The same value holds for x=20, because x=10 and x=20 are equidistant from x=15.

Then, .5 * 20 + .5 *40 = 30, which is the linearly interpolated value that can be found for y at x=15.

Because the equation, y=2x is a straight line, this formula will work perfectly every time, but when the line is something other than straight, as in a parabola or sine wave, a margin of error should be taken into account, and used to gradually fine tune the results. As more sets of variable data are gathered (it is possible to do this with more than 2 previously know sets of variables,) through the same interpolation, the estimates formed will cease to be line and will probably become more of a curve. Also, it is not always necessary to find variables that are directly in between others, but for simplicity’s sake, I will in the upcoming examples. In addition, it is possible to find variables that are outside of the current minimum or maximum-recorded data. To do so, for example, if you knew that when x=5, y=10 and when x=10, y=20 and were trying to estimate what y would be at an x of 12, first, you should find the distance from 12 to 10 then estimate the value of y at (10 – that distance.) The change from that point to x=10 should be the same as from x=10 to x=12.

The process of correcting the inaccuracy of linear interpolation can be accomplished using the exact same linear interpolation that is used in the above technique. For example, in the equation y=x*x, if it is known that at x=100, y=10000 and at x=200, y=40000, a linear interpolation for the y value at x=150 would wield .5*10000 + .5*40000, which is 25000. The actual value for y at x=150 in y=x*x is 22500, which means that linear interpolation yielded a value that is 11% too high. If the actual value of y at x=150 is ever found, or at any time when both elements in the pair are given, this percentage should be calculated, then stored in a data table that relates guesses of y based on x to the percentage by which the guess is wrong using linear interpolation. In the future, when guessing about y based on x, the percentage by which linear interpolation will be wrong can be found by linearly interpolating know percentages surrounding those guesses and a more accurate guess can be made by multiplying the result of the linear interpolation by the amount needed to account for the fault in its interpolation. This could be made more effective by applying it recursively, such that the amount of correction needed as gathered from linear interpolation could be checked against the actual amount and found for any instance by further interpolation. Recursion in this form could be applied as many times as processor speed and memory would allow, but would become exponentially less important, such that only a few recursions should produce very accurate results.

Finally, a system of hierarchy should be dynamically arranged in several ways. Some variables in a system have absolutely no practical relation to others (perhaps a butterfly flaps its wings in New York and it rains in California, but there are many more important factors at work and this technique is all about probability.) If a plethora of variables are set up in a branching structure, it is perfectly possible to make linearly interpolated guesses down to the bottom of the chain, using the values obtained from previous interpolations as the basis of those yet to come. The variables at the top of the chain should be those that have been determined to have the greatest impact on the variables below them. As described in a previous paper of mine, I believe that an artificially intelligent being’s memory should record individual changes of variables. Thusly, if when variable x changes, variable y does in rapid succession, but when variable y changes, x does not follow, y should be placed below x. Estimates should only be made about variables based upon known values higher up on the chain than they are or interpolations, but at least one known is needed for a chain of interpolations to begin.

It is also possible the same subsidiary variable could be below more than one other variable. In this case, an estimate of that variable could take several forms. If values above the variable are known for all of the chains that it is a member of, then its value should be a composite of normal interpolation from all of its superceding chains. Something similar to the way in which the inaccuracy of linear interpolation could be used to determine how much of each chain’s input it should use. Otherwise, if only some of the values in its superceding chain are known, only those should be taken into account.

Variables should be arranged left to right from least to greatest.

Questions, comments, suggestions, large sacks of $100 bills? Send them to gump@neteze.com (if it is the money, email me and I’ll give you my snail mail address =)

