Biostatistics Midterm 1a  2015   	see excel sheet for more detail on calculations			Pg. 30 pts

I. Answer the questions pertaining to the data below. 30  Show your work and include formulas where applicable.  
                                                                     
    	Concentration of copper (µ/l) at 52 sites on the St. Lawrence   
			
	 Midpoints
	Limits
	Frequency
	Relative Frequency
	Cumulative Relative  Frequency

	 copper (µ/l)
	
	
	

	16
	
	4
	
	

	23
	
	6
	
	

	30
	
	16
	
	

	37
	
	12
	
	

	44
	
	8
	
	

	51
	
	3
	
	

	58
	
	2
	
	

	65
	
	1
	
	


	 											
1. Enter the class limits, relative and cumulative relative frequencies of the first 3 classes only in the table. 6pts Label the units of the frequency, relative and cumulative relative frequency columns.  3pts   (9total)pts
See excel sheet
2. Find the 3 statistics of location (central tendency).  Include the name. 9pts

	Mean
	[image: ][image: ]
	



	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Median
	1. middle items =
	
	
	

	2. median =
	av 26th and 27th =(30+37)/2 = 
	33.5
	

	
	
	
	
	
	

	mode =30
	
	
	
	

	
	
	
	
	
	



3.  Describe the shape of the distribution of data using appropriate statistical jargon. 2pts

  + skew

4. Which of the measures of central tendency is most appropriate for this data?  Explain why. Be specific. 4pts

Median best with skewed data because it ignores the tails and is likely to have lower sampling error for such data

5. On what scale is the variable concentration of copper measured?  2pts
     ratio
6. Is the variable concentration of copper discrete or continuous?  2pts

7. Based on theoretical considerations which probability distribution that we have studied is the population of this variable most likely to follow?  2pts
Normal   (it is a continuous measurement variable and not one we have other expectations about)
  
II. In a study of the effects of smoking pot on appetite researchers found that the 20 males who smoked small amounts of pot consumed an average of 3,150 Cal/day with a range of 1480 and a variance of 153000.  Answer the following questions pertaining to this data.  Include symbols (where appropriate), formulas and calculations.   16 pts
Pg 30
1. Calculate the standard deviation and give the complete formula.  4pts


2. Calculate the standard error. 3pts

  
3. Calculate the degrees of freedom.  1pt
Df=n-1=19

4. What is the advantage of calculating 95% rather than 99 % confidence limits?  Be specific.  2pts

95% are more precise (narrower limits) than 99%

5. Calculate the 95 % confidence limits of the mean.

[image: ]=  3150± 2.093(87.46)= 183.06

6. Find the sample size used adequate to estimate the mean to ± 10% of its value with 95% confidence. 4pts

  where t=2 and 
											
III.  Answer the following.  14 pts

1. Define the sampling distribution of the mean.  2pts  What does this definition suggest about the appropriate sampling design (method of picking which items to include in the sample)? 2pts 4pts total

The distribution of sample means computed from all possible  random samples of the same size from the same population.
Must use random samples


2. Write the name (2pts) and formula (2pts) of the descriptive statistic of dispersion that is useful to report when you are considering two populations that differ in means.  4pts 

Coefficient of variation  = (s/

3. List four ways you can increase power in your experiments.  4pts
Increase sample size
Decrease variance by reducing confounding variables
Increase level of significance (but please don’t exceed 0.05)
Choose most powerful legitimate test or use normal not t and one not two tailed
Note you cannot affect the effect size

4. Give the name of a statistic that is very biased. Explain briefly 2pts
Range  the range of a sample will not include the extreme values of a population
So it will always underestimate the parameter- (distinguish between sampling error and bias; must include that it is an underestimate)






											


Pg 22 pts
IV. What’s wrong here?  A glaring mistake in either experimental design or analysis has been made in the following experiments.   The mistake is stated in the brief description; it does not involve a factor that is simply omitted from the description. You do not need to check my math. State the error and how to correct it.   8pts

1. Many vertebrates species use the left eye to guide them when escaping from predators.  One study investigated whether skinks (a lizard) also “preferred” to view a predator with the left eye.  Twenty skinks were confronted by a model predator approaching head on.  Each skink was tested on 4 days.  Investigators noted the number of times they escaped presenting the left eye to the predator.  In a binomial test with a null hypothesis that p≤0.5 and n=80 they obtained a p of 0.028 and concluded that there is evidence that they do view the predator more with the left than right eye.    


If you count each skink four times rather than one it is pseudoreplication.  Use N=20



2. A study was performed to test the hypothesis that plant growth is affected by small amounts of acidity.  Twenty similar small plots of Kentucky blue grass were randomly assigned to either the control (watering with pH=7) and experimental (watering with pH=6.3).  After one season of growth the biomass (dry mass in Kg) of each plot was measured. The mean of the control (7.0) was 6.8kg and the experimental (6.3) 8.5kg.  When compared statistically they found a p ≤0.05 in a two tailed test and they concluded the acidity did significantly affect plant growth.


They really can’t extrapolate to plants in general-must conclude about Kentucky blue grass only                                        It is not pseudoreplication because both control and experimental are in the same place				

   

V.  For the following write the name of the distribution (1pt), write the formula (2pts), sketch, indicating the required “area” (2pts) and calculate (2pts) the probability.   14 pts total      

1. The mean fasting blood sugar level of non-diabetics is 4.7 mmmol/l with a standard deviation of 0.8; what is the probability of finding an individual between 4.3 and 5.0? 
[image: img498]
Normal distribution              			
	Z 4.3=
	-0.5
	p=
	0.3085?


	 Z 5.0=
	0.38
	p=
	0.3520


P(4.3<X<5)= .3395.3520
.3085


-0.5      0.38



  
2. Given the average number of monarchs in a particular area has been 0.1 per acre, what is the probability of finding less than 2 in 10 acres?  
Poisson distribution	[image: ]       0   1    2      3 etc


Note you do not have a p, but a mean 
µ = .1 per acre;  λ =1 per 10 acres

P(0) = 0.368  P(1) = 0.368     = P(0)+P(1) = .736 

VI. Perform the following test of hypothesis. Include formulas.  In a particular lake prior to measures to decrease nutrient inputs the mean Secchi disk reading was 1.8m with a standard deviation of 0.7 for a number of years. (This reading is a crude, but quick way to measure eutrophication, nutrient pollution.  It is based on at what depth a standard black and white disk disappears from view;   the more nutrients, the more phytoplankton and the smaller the reading.)  Three years after pollution abatement measures investigators found a mean of 2.1 based on 15 measurements.  Have the abatement measures been effective (increased the reading)?  24 pts 

1. State your level of significance  1pt   α =0.05

2. State the number of tails. 1pt  1-tail


3. State you hypotheses using symbols 2pts
Ho: µ ≤ 1.8
H1: µ > 1.8


4. Find the test statistic. 4pts
  = 1. 660



5. Find the p value and indicate it in a sketch. Label. 3 pts
[image: img498]
P=      0.0485

				
p =  0.0485


6. Find the critical value. 2pts
Z = +1.645
Z calc =  1,660

7. State the statistical conclusion. 2pts 
Reject Ho
 
8. Verbalize the general conclusions.  2pts

[bookmark: _GoBack]Pollution abatement measures have significantly increased the secchi disc reading

9. Give the symbols for the following:  3pts 

Probability of a type I error     α

Probability of a type II error   β

Power     1- β

 
10. Assuming a µ1 of the observed mean sketch the power of the performed test, labelling the probability of a type I error, a type II error and power.  4pts
[image: img498][image: img498]


1-β
β

α
          1.8           2.1
          µo            µ1
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