Extra Stats Practice

1. An illegal cache of elephant tusks are confiscated upon entry across the Kenyan border. The authorities hope to pinpoint the origin of the tusks in an effort to punish nations that do not fight poaching of elephants for ivory. The amount of Rh, a rare metal, varies wildly across eastern Africa, and is deposited in ivory from the diet of elephants. Therefore, the amount of Rh can be used to pinpoint the nation where the poached elephants existed. Identify the origin of the ivory and employ a 90% confidence level to be sure the amounts are actually different (alpha is 0.10). Use ABCDE format.

	Rhenium Content (micrograms of Rh/gram of ivory)

	Confiscated Ivory
	Tanzania Ivory
	Zimbabwe Ivory
	Uganda Ivory

	23.4
	19.5
	24.3
	21.9

	20.2
	18.7
	24.7
	22.0

	22.3
	19.2
	23.5
	21.3

	22.9
	19.8
	24.0
	20.8


2. A prosecuting attorney in a criminal case presents as principal evidence small fragments of glass found embedded in the cut of the accused. The attorney claimed that the garments were identical in composition to a rare Belgian stained glass window broken during the crime. The averages of the triplicate analysis for three elements in the glass are shown below. On the bases of all these data, does the defendant have grounds for claiming reasonable doubt as to guilt? Employ the 99% confidence level (alpha=0.01) as a criterion for doubt. Use ABCDE format. Cite means and standard deviations for the arsenic values.

	
	Concentration, ppm (parts per million glass molecules)

	Element
	From Clothes
	From window

	As
	129, 138, 122
	119, 128, 112

	Co
	0.53, 0.533, 0.526
	0.625, 0.630, 0.578

	La
	3.92, 3.73, 4.12
	3.52, 3.45, 3.66


3. a. Supermarkets offer several grades of ground beef: 95% lean (5%fat), 85% lean, and ground chuck. Consumers however, suspect that the three grades are all the same ground chuck but under different labels. Tests of fat content are conducted on six packages of the three grades of meat. Determine if the butcher is guilty of food fraud using alpha=0.05. Use ABCDE format. 

	Fat content in mg fat/g of meat

	Grade
	95% lean
	85% lean
	Ground chuck

	Mean % lean
	90.5
	88.5
	78.2

	Standard Deviation
	3.5
	6.7
	8.9


b. The label indicates that the 95% lean beef is supposed to be 95% lean. Use alpha=0.05 to indicate whether or not this meat should be packaged as 95% lean. Is the butcher guilty of mislabeling?

ANSWERS (all pooled data)
1. For this question, you will be comparing the confiscated ivory to each of the three countries. So, you’ll be doing 3 separate 2-sample t-tests. 

A. There is no difference in the amount of rhenium in the confiscated ivory and ______(the country you’re comparing it to).

B. 2-sample t-test

C. If p<α, reject the null ( there is a difference, so the tusks did not come from that country

If p>α, accept the null ( there is NO difference, so the tusks came from that country

D. p values: 

	Confiscated vs Tanzania
	p=0.00789 ( p<α

	Confiscated vs Zimbabwe
	p=0.042( p<α

	Confiscated vs Uganda
	p=0.39( p>α


E. The confiscated ivory has the same amount of rhenium as tusks from Uganda, so the tusks most likely came from Uganda (p=0.41).

2. For this question, you are comparing the amount of each element in the clothes versus the glass. 

A. There is no difference in the amount of the element in the clothes versus the window.

B. 2-sample t-tests (there will be 3 – one for As, Co, and La)

C. If p<α, reject the null ( there is a difference, so the glass isn’t the same and there is probably doubt (con’t convict unless you’re sure, so he’s not guilty)

If p>α, accept the null ( there is NO difference, so the glass from the window matches the glass on the person, placing him at the scene (he’s guilty)

D. p-values 

Arsenic: p=0.20

Cobalt: p=0.0081

Lanthanum: p=0.04158          2/3 are above alpha ( so let’s accept the null

E. He’s guilty (p=0.20 and p=0.04158). The defense will probably jump on the cobalt data, suggesting reasonable doubt. So I would suggest reanalysis of this data and all trial evidence.
F. Part a - perform 3 2-sample t-tests comparing each of the meats to each other

G. There is no difference in the percentage lean amounts between ___ and ___. (95% and 85%, for example).

H. 2-sample t-tests

I. If p<α, reject the null ( there is a difference, so the butches isn’t guilty of food fraud

If p>α, accept the null ( there is NOT a difference, so the butches is guilty of food fraud

J. 95 vs 85 p=0.53                      p>α
85 vs ground p=0.047           p<α
95 vs ground p=0.0103           p<α
K. There is no difference between the 95% lean and the 85% lean, so the butcher is guilty. However, there are differences between the 85% and the ground chuck and between the 95% and the ground chuck (see p values above).

Part b – 

A. There is no difference between the percentage lean and the label value of 95%.

B. 1-sample t-test

C. If p<α, reject the null ( there is a difference, so the butches is guilty of mislabeling

If p>α, accept the null ( there is NOT a difference, so the butches is not guilty of food fraud

D. p=0.025    p<α
E. The butcher is guilty of mislabeling his beef (p=0.025).

