Biostatistics Midterm 1  2012 
I. Answer the questions pertaining to the data below.   30pts
The number of codworms per fish in cod 40-60cm each of 50 areas of the Gulf of St. Lawrence in 2007 

	 Midpoints
	Limits
	Frequency
	Cumulative Frequency
	Cumulative Relative Freq.

	Number of codworms/fish 
	# areas
	# areas
	Proportion areas

	2
	1-3
	7
	7
	.14

	5
	4-6
	21
	28
	.56

	8
	7-9
	12
	40
	.80

	11
	
	6
	
	

	14
	
	3
	
	

	17
	
	1
	
	


1. Enter the class limits, cumulative and cumulative relative frequencies of the first 3 class in the table.  Label the units of the columns.  8pts  It is ok to use fish instead of areas.  However it really was areas since the # codworms/fish were really means.
2. Find the crude value of the median using the method demonstrated in class.  (Show your work.) 4pts
    (n+1)/2 = 25.5-  25th and 26th    both in class midpoint 5  median = (5+5)/2=    5  
3. Find the mode.   1pt 
Mode = 5
4. Find the mean.  Show the formula. 4pts
x= (fx/n = 340/50= 6.8
5.  Describe the shape of the distribution of data using appropriate statistical jargon. 1pt    skewed right
6. Which of the measures of central tendency is most appropriate for this data?  Why? 3pts

Median- best for skewed data since it ignores the tails- may have less sampling error here
7. On what scale is the variable number of worms/fish  measured?  2pts  ratio
8. Is the variable number of worms/fish discrete or continuous?  1pts  discrete
9. Which probability distribution is most likely to fit this variable?   Explain briefly. 2pts

Poisson because it is counted data with a low mean  (the number of cod worms/ fish- there is no way to find the maximum number per fish so it can’t be binomial)
10. Is this the shape (see#5) that you expect for the data based on the type of variable?  Explain. 2pts
Yes- counted data -poisson - + skewed 
11. Describe the population about which you can make a valid inference based on the sample above.  2pts 
codworms  in cod 40-60cm in the Gulf of St. Lawrence in 2007 – not just the 50 areas –they are a sample 
II. Given the mean  PCBs in 1981 was 0.84mg/kg mild fat with a standard deviation of 0.53 mg/kg and a range of 1.12mg/kg based on a sample of 50 Quebecers.  Find the following.  Show your formulas. 18pts
1. the standard error  3pts
s x = s/(n
=0.53/√50 = 0.075
2. the degrees of freedom 2pt  n-1=49
3. the 95 % confidence limits of the mean  5pts
CL = X ( t 0.05(2) [n-1] sx  = 0.84
( 2.010(0.075) = 0.84 (  0.151


4. What is the advantage of using 95% confidence limits rather than 99%?  1pt
The limits are narrower (more precise)
5. Is the sample size used adequate?  Explain and use a formula to calculate what you consider a good sample size. 5pts
Not enough because they are about (20% (actually 18) of the mean-  If I want ( 5% of the mean the d= .042
n=t2s2/d2 = 220.532/0.0422 = 637
6. Have the measurements been made to a sufficient number of decimals? Explain.  2pts 

Yes Range =1.12 = 112 units  between 30 and 300
III.  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.  State the error and how to correct it.   8pts
1. A study was performed to measure the sublethal effects of acute nitrite toxicity on the fathead minnow in the laboratory under constant conditions. There were four artificial streams- two were with levels found in unpolluted conditions 0.004mg/l nitrite and two with 20mg/l nitrite- each stream contained twenty fish.  One parameter measured was the rate of respiration (measured as opercular  movements per minute) of each fish.  These results as shown below were analyzed to determine whether there is a difference in rate with nitrite addition.
0.004mg/l nitrite


20mg/l nitrite


mean


15.6



13.3


standard error
  
0.9



 0.8


n


40



40





n in each group is really 2, the number of streams, otherwise pseudoreplication – must use n of 2 for each or better yet use more streams 
2. The eastern grey squirrel can exist in two forms-the normal grey form and the melanic  (black) form.  The percentage of the melanics has appeared to increase in the Montreal area in recent times.  Investigators, wishing to determine exactly what percent are melanic in 2012, trapped animals in 30 randomly chosen Montreal locales with the following results.

Mean percent melanic
6.4 %








standard error
  
1.5



 


n


30







Use the median not the mean because this is a percent equivalent to p = 0.064, a binomial with p<0.3 is too skewed to use the mean -also the sample size is too small because the standard error is a large percent of the mean (to get full credit you must say the last part)

IV. Show the formulas (2pts), sketch (1pt) and calculate (2pts) the probability.  Give the name of the distribution you used (1pt).  12 pts total      
1. Given the mean temperature of humans under normal conditions is 36.8C with a standard deviation of 0.4C, what proportion of individuals are between 35.7 C and 37.5 C? 
Normal
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p=0.003


p= 0.0401                  p= 1-0.003-0.0401 =0.9569
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       -2.75                1.75
2. In 2010 18% of the homes in Montreal with young children had high lead levels.  If you examined 20 households what is the probability that more than 2 will have high lead levels?
Binomial
p=.18   q=.82  n=20   X>2
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P(0) = 0.0189
P(1) = 0.0829     P(2) = 0.1730







P=1- 0.0189 - 0.0829 - 0.1730 = 0.7252 
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V.  Answer the following briefly. 28pts
1. When should you report the standard deviation and when should you use the standard error?  4pts 
Report standard deviation to estimate population variability (dispersion)
Report standard error to indicate sampling error associated with a sample mean

2. What does it mean to say a statistics is biased?  Give the name and formula of a very biased statistic. 4pts

Consistently over or underestimates the parameter  

Range = largest - smallest 
3. List the properties of the standard normal distribution.  (continuity, range, shape, mean, variance) 4pts
Continuous, range – to+ infinity, symmetrical unimodal, mean =0, variance =1
4. Given the hypothesis µ > 15 sketch the reject region(s).  Shade the area(s) that show the level of significance and label with the appropriate symbol.  3pts
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          Fail to reject      reject        α =0.05

        15

5. Assume µ1 =14.8 and expand the sketch above to include the probability of a type II error and power.  Shade these in and label with names and symbols.  You may draw another graph or add the new information to the graph above. 4pts
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Fail to reject      reject      α =0.05       

      14  15
6. How will the following affect power for #5? Explain why briefly.8pts
a. Increasing sample size?            Increase because it makes the distribution narrower so they overlap less and β decreases thus  power = 1- β increases
b. Decreasing the level of significance?  decreases power since it makes it harder to reject 
c. Using µ1 = 15.4 rather than 14.8?

Increases power because the H1 shifts to the right and more is in the reject and less in the fail to reject
d. Using the hypothesis µ =15 rather than µ > 15?
In general decreases power because it makes the reject region smaller on the right side-like decreasing α by ½
In this case it is complicated so unless you referred to specific correct diagrams I only considered the general answer.

7.  Why are random samples preferred to regular ones? 1pt
Statistics assume them
IV. An investigator wished to determine whether moderate doses of vitamin D increase blood calcium levels in normal healthy young adults to more than 11.0 mg/dl, a level associated with undesirable effects.   Twenty subjects on a regime of 1000IU a day for a period of 6 months had a mean of 12.3 with a standard deviation of 2.7.  30 pts
1. State your level of significance  1pt     α =0.05
2. State you hypotheses using symbols 2pts
Ho: µ ≤ 11.0
H1: µ  > 11.0
3. Calculate the appropriate test statistic.  Include the formula. 4pts
t = 
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t = 2.15
4. Find the p value.  Indicate it in a sketch shading the appropriate area.  6pts
Df=19, one tail   2.093< 2.15<2.539      0.025> p> 0.01  p< 0.05
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2.15= tcalc
5. Find the critical value indicate it in a sketch.  Label the reject and fail to reject regions and indicate the test statistic in the drawing.  6pts

t crit=1.729< 2.15=tcalc
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     α =0.05

          Fail to reject      reject       


    t crit =1.729 t calc =2.15

6. State your statistical conclusions.  2pts 
 Reject Ho
7. Verbalize your conclusions. 3pts
The value is significantly higher than is safe or we have evidence that it is higher than safe
P calc
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