Confidence Intervals from Three Stooges Data
Probability and Statistics (MATH 1530) Worksheet                                          Gardner and Davidson, Spring 2009

Name: ______Solution______________________
The purpose of this worksheet is to get you started statistically analyzing data.  You will consider the data gathered by your class on the previous worksheet. Commands are given to produce confidence intervals using Minitab.
In the previous worksheet, you collected data from randomly selected Three Stooges films.  Three of the films with Curly as the third stooge were selected by more than one person.  The table below contains the data collected by your class and includes averaged data for the three films which were selected by more than one person. The first column (#) is the number of the film and not part of the data. The “Count” column is the number of times that Moe was violent to Curly in the corresponding film.  Notice that this is a sample of size n = 18.
	#
	Title
	Count

	11
	Three Little Beers
	13

	12
	Ants in the Pantry
	(8+19)/2=13.5

	15
	Disorder in the Court
	(11+14)/2=12.5

	25
	Cash and Carry
	13

	26
	Playing the Ponies
	7

	28
	Termites of 1938
	3

	30
	Tassels in the Air
	7

	31
	Flat Foot Stooges
	9

	34
	Three Missing Links
	9

	39
	Yes, We Have No Bonanza
	17

	44
	You Nazty Spy
	11

	45
	Rockin’ through the Rockies
	17

	50
	No Census, No Feeling
	12

	56
	I’ll Never Heil Again
	9

	64
	Three Smart Saps
	(10+12)/2=11

	67
	They Stooge to Conga
	14

	71
	Three Little Twirps
	10

	76
	A Gem of a Jam
	15


You will now use Minitab to generate confidence intervals for the mean number of times that Moe was violent to Curly, based on this sample data. We do not know the population standard deviations, and so we will use the “t test” of Minitab. This test is explained in Chapter 18 of BPS.  Enter the data (the “Count” column) into the spreadsheet of Minitab.  Click on the Stat tab, select Basic statistics, and 1-Sample t.  Click the mouse inside the Samples in columns box and Select the column in which you have entered the data. Under the Options menu, make sure that the Alternative is set to not equal.  Set the Confidence level to 90 and click OK twice to process the computation. Copy the Minitab output and insert it here:

One-Sample T: Moe Violent to Curly 

Variable           N     Mean   StDev  SE Mean        90% CI

Moe Violent to C  18  11.2778  3.6146   0.8520  (9.7957, 12.7599)

Repeat the process by setting the Confidence level to 95. Copy the Minitab output and insert it here:
One-Sample T: Moe Violent to Curly 

Variable           N     Mean   StDev  SE Mean        95% CI

Moe Violent to C  18  11.2778  3.6146   0.8520  (9.4803, 13.0753)

Repeat the process by setting the Confidence level to 97. Copy the Minitab output and insert it here:
One-Sample T: Moe Violent to Curly 

Variable           N     Mean   StDev  SE Mean        97% CI

Moe Violent to C  18  11.2778  3.6146   0.8520  (9.2603, 13.2953)

Repeat the process by setting the Confidence level to 99. Copy the Minitab output and insert it here:
One-Sample T: Moe Violent to Curly 

Variable           N     Mean   StDev  SE Mean        99% CI

Moe Violent to C  18  11.2778  3.6146   0.8520  (8.8086, 13.7470)

Now consider the data collected by your class for the films with Shemp as the third Stooge. In this case, the sample is size n = 19.  Here is the data.  

	#
	Title
	Count

	98
	Fright Night
	6

	101
	Brideless Groom
	10

	108
	Hot Scots
	12

	110
	I’m a Monkey’s Uncle
	3

	114
	Who Done It?
	9

	116
	Fuelin’ Around
	5

	120
	Punchy Cowpunchers
	3

	121
	Hugs and Mugs
	8

	125
	Three Hams on Rye
	12

	129
	Three Arabian Nuts
	8

	147
	Tricky Dicks
	13

	152
	Good on the Roof
	8

	153
	Income Tax Sappy
	8

	156
	Knutzy Knights
	13

	159
	Fling in the Ring
	7

	162
	Bedlam in Paradise
	1

	165
	Hot Ice
	11

	169
	Flagpole Jitters
	20

	172
	Hot Stuff
	6


Repeat the computations above for the Shemp data. For the 90% confidence interval, copy the Minitab output and insert it here:
One-Sample T: Moe Violent to Shemp 

Variable           N     Mean    StDev  SE Mean         90% CI

Moe Violent to S  19  8.57895  4.41356  1.01254  (6.82314, 10.33476)

For the 95% confidence interval, copy the Minitab output and insert it here:
One-Sample T: Moe Violent to Shemp 

Variable           N     Mean    StDev  SE Mean         95% CI

Moe Violent to S  19  8.57895  4.41356  1.01254  (6.45168, 10.70622)

For the 97% confidence interval, copy the Minitab output and insert it here:
One-Sample T: Moe Violent to Shemp 

Variable           N     Mean    StDev  SE Mean         97% CI

Moe Violent to S  19  8.57895  4.41356  1.01254  (6.19322, 10.96468)

For the 99% confidence interval, copy the Minitab output and insert it here:
One-Sample T: Moe Violent to Shemp 

Variable           N     Mean    StDev  SE Mean         99% CI

Moe Violent to S  19  8.57895  4.41356  1.01254  (5.66441, 11.49349)
What is the mean of the Curly data? 11.28
What is the standard deviation of the Curly data? 3.61
What is the mean of the Shemp data? 8.58
What is the standard deviation of the Shemp data? 4.41
Fill in the following table to include each of the confidence intervals you have from above (record your answers to two decimal places):

	Confidence Level
	Interval for Curly Data
	Interval for Shemp Data

	90%
	(9.80, 12.56)
	(6.82, 10.33)

	95%
	(9.48, 13.08)
	(6.45, 10.7)

	97%
	(9.26, 13.30)
	(6.19, 10.96)

	99%
	(8.81, 13.75)
	(5.66, 11.49)


In each case, the width of the Curly confidence interval is smaller than the width of the corresponding Shemp confidence interval.  Why is this?
Since the standard deviation for the Curly data is smaller than the standard deviation of the Shemp data, the corresponding confidence intervals are smaller (see BPS pages 350 and 437 for the formulas).
As the level of confidence goes up, both the Curly confidence intervals and the Shemp confidence intervals get wider.  Why is this?
As the level of confidence (C) goes up, the corresponding z value (or more precisely, the corresponding t value) goes up – see Table A (or Table C). So the margin of error goes up and the intervals get wider.  For an intuitive argument, consider the fact that we are more confident to find something we are looking for when we look in more places!
The means of the Curly sample is different for the mean of the Shemp sample.  Does this imply that the means of the Curly and Shemp populations are different?  Give an argument which uses the confidence intervals above.
Since each of the corresponding confidence intervals given above intersect, we cannot claim that the Curly and Shemp population means are different (at least not at the 90% or greater level of confidence).
