What’s the Chance?  




Name __________________

Dependent and Independent Trials



Objective:  This activity is designed to show how the probability of an event can be estimated by the relative frequency of the event and how the accuracy of the estimate depends on the method of estimation.

Activity: 

Data Source – Tossing Tacks – PART ONE

1.  a.  Find your data for tossing one tack 10 times (part one) from the class data list.  Using YOUR data and the formula below, calculate the relative frequency of the tack landing point down.


Relative Frequency = (# of times the tack lands point down)/ (# of tosses)

Your Relative Frequency = _____ / _____ (fraction) = ​____________ (decimal)

This is your estimate of the probability that a tack lands point down.

b. Using the data collected by your class (see class data sheet), you want to combine the results of the tosses from the rest of the class as illustrated below.

	# tosses one at a time
	10
	20
	30
	40
	50
	60
	70
	…

	# point down
	3
	7
	13
	16
	20
	27
	31
	…

	Relative Frequency
	.3
	.35
	.43
	.4
	.4
	.45
	.44
	…


c. Using your class data, compute the relative frequency for student’s data and record them on the class data sheet in the space provided.

Data Source – Tossing Tacks – PART TWO

2. This time, use the data collected and figure the relative frequency using the data collected for tossing 10 tacks all at once.  Record these on the class data sheet.  An Example is below:

	# tosses ten at a time
	10
	20
	30
	40
	50
	60
	70
	…

	# point down
	4
	5
	11
	16
	21
	24
	26
	…

	Relative Frequency
	.4
	.25
	.36
	.40
	.42
	.40
	.37
	…


Analyzing the Data and Drawing Conclusions
3.  Now, look at the data that you calculated in problems 1 and 2.  Our main objective is to find the probability that a tack lands point down.  We can define the probability of a tack landing point down as the relative frequency when a tack is tossed independently a large number of times.  So, the larger the number of tosses, the better our estimate of the probability.

a)  Use the table of class data (Part #1) for tossing one tack at a time (10 trials per person) and fill out the  sequence of relative frequencies for increasing numbers of tosses.  Do the relative frequencies in the sequence in this table converge toward a single value?  Can we use this value as

our probability that a tack lands point down?  Verify that it satisfies the definition of probability.  Complete the following statement:  

The probability that a tack lands point down is approximately ____________.

b)  Study the sequence in Part #2 when you tossed 10 tacks at a time.  Complete the relative frequencies for this part.  Complete the following  statement using these results.

The probability that a tack lands point down is approximately ____________.

Do the two sequences in part 1 converge to the same value and give us the same probability?  Are the experiments in 1 and 2 the same?  Explain why you think that the estimates of the probability of a tack landing point down should be different in the two cases.  

c)  Does our experiment of tossing 10 tacks simultaneously meet the conditions required to estimate probability?  Which of the probability estimates is more accurate?

4.  We could repeat the experiment above but toss 20 tacks at a time.  What effect would this method have on the probability estimate?

EXTRA Credit:

We have used the thumbtack as a prototype of a situation where the probability cannot be predicted in advance.  Think of a question of interest to ask your class, where the response will be either “yes” or “no.”  

QUESTION:  _____________________________________________________________

Which of these two methods will give you a “better” estimate of the true probability of a “yes” response?  Explain.    

a)  Randomly sample students one at a time and observe the relative frequency of a “yes” response as your sample size increases.  Record your results and calculate the relative frequencies.

b)  As the same question to several groups of students who have a chance to consult each other on the answers.  Record your answers and calculate the relative frequencies.

                          


                           In many situations, people need the probability that a certain event will occur.  For example, a public health inspector may need the probability that a well is polluted, a pollster may wish to find the probability that voters will favor limited terms for elected officials, or a quality-control manager may be interested in the probability that a product is defective in a continuous production process.  As in most real world situations, it is impossible to test all the wells, poll all the people, or check all of the products.  How can we estimate these probabilities, and how accurate can our estimates be?  We will use a thumbtack as our prototype and see how we can estimate the probability that a tack lands point down.









Adapted from Activity-Based Statistics – What’s the Chance?  Dependent and Independent Trials (p. 59-61)


