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A robbery has just been committed at the Corner Market in the downtown area of the city. The
market owner was able to activate the alarm, and the robber fled on foot. Police officers arrived a
few minutes later and asked the owner, “How long ago did the robber leave?” “He left only a few
minutes ago,” the store owner responded. “He’s probably 10 blocks away by now,” one of the
officers said to the other. “Not likely,” said the store owner. “He was so stoned on drugs that | bet
even if he has run 10 blocks, he’s still only within a few blocks of here! He’s probably just running
in circles!”

Perform a simulation experiment that will test the store owner’s hypothesis. Assume that at each
corner of a city block there is an equal chance that the robber will go in any one of the four
possible directions: north, south, east, or west. Simulate for five trials and then indicate in how
many of the trials the robber is within 2 blocks of the store.

Step-by-step solution

Step1of2 ~

For random walk into four directions including east, west, north or south, the
robber would choose the following paths with equal probability:
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0,0

A table including probability, cumulative probability, and RN ranges for each
direction are shown below:

Direction Probability Cumulative RN Ranges
probability
East (x =+1) 0.25 0.25 1-25
West (x=-1) |0.25 0.50 26-50
North (y=+1) | 0.25 0.75 51-75
South (y=-1) |0.25 1.00 76-100
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Step2of2 ~

Use 16 column from the random number table to perform the calculations. Each
distance will be measured from the store location (0, 0). Each random number selected
would show the movement of the robber in x or y direction.

Prepare the table as shown below:
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From the above table, it i1s clear that trial 2 and 3 are within 2 blocks of the store. In
rest of the tables he is outside 2 blocks. For example, in Trial 5 block 8 the robber 1s 2
block west and 4 blocks north. Hence, this trial does fits within criteria. Similarly. Trial 1
and Trial 4 also do not fulfill the criteria.

Hence, it 1s concluded that out of five trials. in two trials the robber was within 2
blocks of the store.
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