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Homework assignment 1

1. Classify the following variables:

(a) The age of each person

· Quantitative, continuous, ordinal, ratio

(b) The type of species of plants

· Qualitative, nominal, discrete

(c) The height of palm trees in Southern Florida

· Quantitative, continuous, ratio
2. (Crayfish) Researchers want to investigate the abundance of Crayfish in the Northern Everglades. Crayfish are highly sensitive to changes in water depth. Develop a sampling design and data collection scheme to measure the abundance of Crayfish. At the same time, record the richness of Crayfish and water depth where the data is collected.

· Measure the abundance of the crayfish: Systematic sampling-Belt transect implementation

· Measure the water depth: Systematic sampling-line transect implementation

· Measure the richness of the crayfish:

3. (Butterfly population) Butterflies are closely linked with certain plants. Researchers like to investigate the abundance and richness of butterflies in Jonathan Dickinson State Park, located in the southern part of Martin County. The pine flat woods in this park appear to be homogeneous in plant composition. Develop a sampling design on collecting data on the abundance and richness of butterflies in this park.

· Random sampling: by mapping the area into quadrats, laying a numbered grid over it, and using a random number table.  To find a direct count of the number may be capture the butterflies by using yellow water trays.  



Homework assignment 2

Exercise 2.1

(a) Construct a histogram to demonstrate the distribution of these weight gains.

· Please see attached

(b) 

· Overall mean, variance, and standard deviation of the gains in weight of 40 pigs

· Mean: 30.525
· Variance: 176.101923
· SD: 13.27034
· Mean for each of the four columns:

· Column 1: 35.6

· Column 2: 23.3

· Column 3: 34.1

· Column 4: 29.1

(c) Mean, variance, and standard deviation of these four means:

· Mean: 30.525   

· Variance: 30.9225 

· Std Deviation: 5.5608003 

Comparing these values with the expected values:

The mean of the columns is approximately equal to the expected mean.  We would expect the variance of the two distributions to be (2, (2/10, so that the standard deviations should be (, (/10 respectively.  The expected values are of the variance is 176.101923, while the estimated value is 30.9225, which is not (2/10.  The expected values are of the standard deviation is 13.27034, while the estimated value is5.5608003, which is not (/10.  



Exercise 3.1

(a)

Farmer A: (~N (μ, σ2)


μA: 24   


σA: 3.5

New fertilizer μ: 29 

95% confidence interval for the mean yield with the new fertilizer for Farmer A:


1.96σA=6.86

· (29-6.86, 29+6.86)=(22.14, 35.86)

· Z= 29-24 ≈1.4287

 3.5


· P-value = 2(1-((1.4287))= .1556

Farmer B: (~N (μ, σ2)


μB: 96   


σB: 10

New fertilizer μ: 112

95% confidence interval for the mean yield with the new fertilizer for Farmer B:

1.96σB=19.6 

· (112-19.6, 112+19.6)=(92.4, 131.6)

· Z= 112-96 = 1.6

   10


· P-value = 2(1-((1.6))= .1096

· Farmer B has a smaller p-value than Farmer A.  There is less chance of error of farmer B having an error.  Thus farmer B has stronger evidence that the new fertilizer will give higher yields.  

(Larger deviation from the mean, more variability, thus a larger spread about the mean.)

Based upon the confidence intervals, farmer A has stronger evidence that the new fertilizer will give higher yields on average than the standard fertilizer.  This is because farmer B has a larger spread about the mean, more variability.  Farmer A, the yields are more concentrated about the mean.  

(b)

· Farmer C: 


H0: μc =110  HA: μc ≠110, where μc is the unknown mean pig weight of farmer C.

· Farmer D: 


H0: μd =110  HA: μd ≠110, where μd is the unknown mean pig weight of farmer D.

· Farmer E: 


H0: μe =110  HA: μe ≠110, where μe is the unknown mean pig weight of farmer E.

	Farmer
	Mean (μ)
	Variance (σ2)
	T-test
	P-value (SAS)

	C
	104
	5.44
	-2.70
	0.0427

	D
	106
	3.46
	-3.26
	0.0137

	E
	105.67
	6.04
	-2.15
	0.0636


For t-test where, 

t= Xbar- μ

│t│> tn-1, α/2   (reject H0)
      s/√n


Farmer C: 2.7 > 2.571………...or………p-value 0.0427 < 0.05

  

Farmer D: 3.26 > 2.36………...or………p-value 0.0137 < 0.05

Farmer E: 2.15 < 2.306……….or………p-value 0.0636 > 0.05

Conclusion:

There is strong statistical evidence to reject the claim the μc =110 and μd =110 at α=0.05 and not reject the claim that μe =110.  Therefore, farmer C and D’s results/methods are statistically significant in mean pig weight.  

