If Cause .... Then Effect – How to Calculate Simple Conditional Probabilities

Assume we have a series of putative 'causes' a1 ..... an.  Where each of these causes occur, we can measure their effects,  b1 ..... bn.

The conditional probability of a cause leading to an effect (if cause, then effect) is called the propensity (or probability) of the effect b, given that the cause a has occurred:  P(B/A). 

CASE 1: A Single Cause leads to a Single Effect:


b1
b2
b3
b4
b5
Column Sum

a1
0
269
0
0
0
269

a2
0
0
0
0
227
227

a3
263
0
0
0
0
263

a4
0
0
241
0
0
241

Row Sum
263
269
241
0
227
1000

Probability of a single cause: P(a1) = 269/1000

Probability of a single effect: P(b2) = 269/1000

Probability of both a1 and b2 jointly occurring: p(a1, b2) = 269/1000

Probability of b2 occurring given a1 occurs: P(b2/a1) = p(a1,b2)/p(a1) = 0.269/0.269 = 1

In this case, we feel we can infer that a1 causes b2 and in general, A causes B. Each of the causes is isolated, and only affects a particular event. 

Case 2: Multiple Causes Influence Multiple Events


b1
b2
b3
b4
b5
Column Sum

a1
40
193
16
11
9
269

a2
18
7
0
27
175
227

a3
104
0
38
118
3
263

a4
4
6
161
20
50
241

Row Sum
166
206
215
176
237
1000

Probability of a single cause: P(a1) = 269/1000 (as before)

Probability of a single effect: P(b2) = 206/1000 

Probability of both a1 and b2 jointly occurring: p(a1, b2) = 193/1000

Probability of b2 occurring given a1 occurs: P(b2/a1) = p(a1,b2)/p(a1) = 0.193/0.269 = 0.72

In this case, we feel we can infer that a1 'influences' b2 and in general, A 'influences'  B. Each of the causes is  no longer isolated, and may affect multiple events. This leads to a much more complex relationship between causes and effects.

�	Example from “Life After Newton” by R.E. Ulanowicz. Biosystems 50 (1999), 127-142






