Math 216 - Exam 2

Fall 2006 - Hartlaub

Identify appropriate hypotheses and show your work for each of the problems.  Please remember the honor code we discussed in class.  You may use any printed materials, including other textbooks, but you must provide appropriate citations.  Oral, written, electronic, or any other form of communication with other individuals is strictly prohibited. The point values for each problem are provided in parentheses.  Good Luck!

1. To detect the presence of harmful insects in farm fields, we can put up boards covered with a sticky material and examine the insects trapped on the boards. Which colors attract insects best? Experimenters placed six boards of each of four colors at random locations in a field of oats and measured the number of cereal leaf beetles trapped.  Here are the data:
	Color 
	Insects trapped

	Lemon yellow
	45
	59
	48
	46
	38
	47

	White 
	21
	12
	14
	17
	13
	17

	Green 
	37
	32
	15
	25
	39
	41

	Blue 
	16
	11
	20
	21
	14
	7


a. Provide an appropriate model for this experiment and identify all parameters.  (10)

b. Find the median number of beetles trapped by boards of each color.  Which colors appear more effective?  (5)

c. Use the appropriate test to see if there are significant differences among the colors.  State the hypotheses using the parameters you identified in part (a).  What do you conclude?  (15)
d. Even though the sample sizes are small, use the appropriate large sample approximation to find an approximate P-value.  Would you make the same conclusion with this inference procedure?  Explain.  (10)

e. Should you follow up your test from part (c) with multiple comparisons?  If so, apply the appropriate procedure and summarize your conclusions.  If not, explain why not.  (10)

f. Identify and estimate a contrast for comparing the light colors (yellow and white) with the other two colors.  (10)

2. The air in poultry-processing plants often contains fungus spores. If the ventilation is inadequate, this can affect the health of the workers. To measure the presence of spores, air samples are pumped to an agar plate and “colony forming units (CFUs)” are counted after an incubation period. Here are data from the “kill room” of a plant that slaughters 37,000 turkeys per day, taken at four seasons of the year. The units are CFUs per cubic meter of air.
	Season

	Fall
	Winter
	Spring
	Summer

	1231 
	384
	2105
	3175

	1254 
	104
	701
	2526

	752 
	251
	2947
	1763

	1088 
	97
	842
	1090


a. Provide an appropriate model for this experiment and identify all parameters.  (10)

b. A researcher suspects that there is a relationship between temperature and the number of fungus spores.  Specify the null hypothesis and an appropriate ordered alternative.  (5)

c. Is the alternative you specified in part (b) an umbrella alternative?  Explain.  (5)

d. Is the effect of season statistically significant?  Explain.  (10)
e. Should you follow up your test from part (d) with multiple comparisons?  If so, apply the appropriate procedure and summarize your conclusions.  If not, explain why not.  (10)
3. The data in p:\data\math\hartlaub\nonparametrics\baby.mtw provide behavioral scores (1 indicates quiet, ..., 6 indicates extreme agitation)  summed over three trials, using 35 newborns (2 to 3 days) and four different soothing conditions.
a. Provide an appropriate model for this experiment and identify all parameters.  (10)

b. Test the hypothesis that the four methods are equally effective.  Be sure to state your hypotheses, provide the test statistic and P-value, and make a conclusion in context.  (20)

c. Should you follow up your test from part (b) with multiple comparisons?  If so, apply the appropriate procedure and summarize your conclusions.  If not, explain why not.  (10)
4. The data for 12 perch caught in a lake in Finland are provided below and in p:\data\math\hartlaub\nonparametrics\perch.mtw.

a. Is there a significant positive association between length and weight?  (15)

b. Estimate the value of the correlation coefficient and interpret this value.  (5)

c. If the units were changed from the metric system (grams and cm) to the English system (ounces and inches), would the value of the correlation coefficient change?  Explain.  (10)
5. Researchers at The Ohio State University were interested in measuring restraint stress in laboratory mice.  They suspected that the corticosterone levels in mice would vary according the amount of light exposure/time of the day.  More specifically, the researchers suspected that when mice were exposed to light, their corticosterone levels would gradually increase until the light was eliminated, at which point the corticosterone levels would begin to decrease.  The corticosterone levels for random samples of different mice at 12 time periods in a day are provided below and in p:\data\math\hartlaub\nonparametrics\mice.mtw.  The lights were turned on in the facility housing the mice at time period 1 (T1) and turned off at time period 6 (T6).
	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8
	T9
	T10
	T11
	T12

	25
	25
	25
	76
	110
	38, 75
	50
	40
	25
	25
	25
	25

	25
	35
	80
	100
	110
	45, 165
	80
	43
	25
	27
	25
	25

	30
	38
	90
	165
	115
	60, 170
	100
	54
	100
	27
	25
	25

	97
	80
	240
	165
	115
	60, 180
	135
	80
	115
	54
	35
	25

	127
	90
	250
	195
	215
	70, 180
	155
	100
	125
	80
	90
	37


a.
Provide an appropriate model for this experiment and identify all parameters.  (10)

b.
State the null and alternative hypotheses of interest to the researchers.  (5)

c.
Do the corticosterone levels follow the anticipated pattern?  Provide statistical evidence, including an appropriate test statistic and P-value.  (15)
