[image: C:\Program Files (x86)\Microsoft Office\Media\CntCD1\ClipArt2\j0228879.wmf]Bootstrap a small data set by hand. 
To illustrate the bootstrap procedure, you will bootstrap a small random subset of the Cheese data.  This data set of 19 will be treated as the population data.
	
	Cheese
	Total Fat
	Energy
	Fat Saturated
	Sodium
	Protein

	1
	Brie
	35
	1508
	21
	629
	23.4

	2
	Mt Domet Brie
	36.5
	1689
	21.5
	629
	24.5

	3
	Camembert
	32
	1496
	22
	629
	18.4

	4
	Chef's Brie
	32
	1496
	22
	629
	18.4

	5
	Caterer's Brie Log
	32
	1598
	22
	629
	24.4

	6
	Farmhouse
	32.9
	1672
	23
	707
	20.8

	7
	Airedale
	32.9
	1672
	23
	707
	26.8

	8
	Livingstone Gold
	32.9
	1672
	23
	707
	26.8

	9
	Totara Tasty
	35.8
	1753
	23.8
	750
	24.4

	10
	Creamy Havarti
	42
	1751
	25.2
	750
	20.3

	11
	Windsor Blue
	43.5
	1883
	30.5
	1140
	28.2

	12
	Moeraki Blue Bay
	41
	1838
	28.7
	825
	28.9

	13
	Highland Blue
	30
	1500
	19.5
	1140
	23.1

	14
	Monte Cristo
	31.1
	1637
	21.2
	707
	18.6

	15
	Island Stream
	33.9
	1786
	23
	707
	31.3

	16
	Stoney Hill Feta
	26
	1368
	17.7
	629
	23.9

	17
	Mt Dasher Feta
	26
	1368
	17.7
	629
	23.9

	18
	Fuschia Creek Feta
	27
	1363
	18.9
	629
	21.4

	19
	Manuka Feta
	27
	1363
	18.9
	629
	21.4

	
	Median
	 32
	
	 
	 
	 



















	
	Cheese
	Total Fat

	1
	Brie
	35

	2
	Chef's Brie
	32

	3
	Airedale
	32.9

	4
	Creamy Havarti
	42

	5
	Highland Blue
	30

	6
	Stoney Hill Feta
	26

	
	Median
	32.45


[image: C:\Program Files (x86)\Microsoft Office\Media\CntCD1\ClipArt2\j0228879.wmf]A simple random sample of size n = 6 for Total Fat is taken from the population.





Sample with replacement from this initial simple random sample (SRS) by rolling a die or using your Graphics calculator.  Rolling a 1 means selecting the Brie, a 2 means selecting the Chef’s Brie, and so on.  The first line is done for you.
Take resamples of size n= 6. 
Calculate the resample medians for each of the resamples.

	Resamples
	
	
	
	
	
	
	Resample median

	1
	30
	32.9
	32
	32
	26
	30
	31

	2
	35
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	


Make a dot plot of the distributions of the resample medians of the 10 resamples. This is the bootstrap distribution.
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[image: ]A simple random sample of size n = 6 is chosen from a study of 100 patients’ blood pressure measurements at the start (Initial) after the first week (1 week) of the study. 

	
	
	Initial
	1 week 
	Difference

	1
	Participant 1
	101
	102
	-1

	2
	Participant 2
	103.3
	104
	-0.7

	3
	Participant 3
	108
	107.6
	0.4

	4
	Participant 4
	92.6
	93.8
	-1.2

	5
	Participant 5
	104
	102.3
	1.7

	6
	Participant 6
	96.7
	95.4
	1.3

	Sample median difference
	-0.15



Take re-samples of the difference of size n= 6. The first 9 lines are done for you.
Calculate the sample median difference for each of the resamples.

	Resamples
	
	
	
	
	
	
	Resample median difference

	1
	-1
	0.4
	0.4
	-0.7
	1.3
	1.7
	0.4

	2
	-1.2
	0.4
	-1.2
	-1.2
	-0.7
	1.7
	-0.95

	3
	1.3
	-1
	1.3
	-0.7
	1.3
	-1.2
	0.3

	4
	1.3
	0.4
	-1
	-1.2
	-0.7
	0.4
	-0.15

	5
	0.4
	-0.7
	1.7
	-1
	-1
	-1.2
	-0.85

	6
	-0.7
	-1
	1.3
	1.3
	-0.7
	1.7
	0.3

	7
	-1
	0.4
	1.7
	-1.2
	-1
	-1
	-1

	8
	-1.2
	1.3
	-0.7
	1.7
	-1
	0.4
	-0.7

	9
	-1
	-0.7
	0.4
	1.3
	0.4
	-1.2
	-0.15

	10
	
	
	
	
	
	
	


Make a dot plot of the distributions of the differences between re-sampled medians of the 10 resamples. 
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Another simple random sample of size n = 6 is chosen from the same study of 100 patients’ blood pressure measurements at the start (Initial) at the end (Final) of the study. 

	 
	
	Initial
	Final 
	Difference

	1
	Participant 1
	101
	98
	3

	2
	Participant 2
	103.3
	100.1
	3.2

	3
	Participant 3
	108
	105.3
	2.7

	4
	Participant 4
	92.6
	93
	-0.4

	5
	Participant 5
	104
	104
	0

	6
	Participant 6
	96.7
	96
	0.7

	Sample median difference
	1.7



Take re-samples of the differences of size n= 6. The first 9 lines are done for you.
Calculate the sample median difference for each of the resamples.

	Resamples
	
	
	
	
	
	
	Resample median difference

	1
	3
	2.7
	0.7
	3.2
	-0.4
	0
	1.7

	2
	0.7
	-0.4
	2.7
	3
	2.7
	2.7
	2.7

	3
	2.7
	3
	2.7
	0
	-0.4
	2.7
	2.7

	4
	3.2
	0
	3
	3.2
	2.7
	0.7
	2.85

	5
	2.7
	2.7
	
	3
	0.7
	3.2
	2.7

	6
	3.2
	
	2.7
	0.7
	3
	-0.4
	2.7

	7
	3
	0.7
	-0.4
	0
	3.2
	2.7
	1.7

	8
	0.7
	-0.4
	3
	3
	2.7
	0
	1.7

	9
	3
	3.2
	0.7
	0.7
	3.2
	-0.4
	1.85

	10
	
	
	
	
	
	
	


Make a dot plot of the distributions of the differences between re-sampled medians of the 10 resamples. 
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[bookmark: _GoBack]What can you infer about the SIZE of the differences between the blood pressure measurements? 
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