ANSWERS TO ASSIGNMENT # 2

  1) The bacterial counts fall into two groups (low and high). Since every 

  replicate is cross-classified, a two-way frequency table would summarize the 

  findings neatly: 

	 
	Antibiotic
	 No antibiotic
	 Total

	Bacterial count high
	2
	8
	10

	Bacterial count low
	8
	2
	10

	
	10 
	10
	20


  Certain variations on this answer are also acceptable. 

2a) HO: Patients preferring gelatin and Celebrex are equally frequent in the population (p = 0.5) 

  
HA: Patients preferring gelatin and Celebrex are not equally frequent in the population (p ( 0.5) 

  Use the two-tailed binomial test to calculate exact P-value = Prob(a discrepancy at least as extreme as the one observed) = 2 × P(X ( 15) 

  
P(X=15)=19!/(15!4!) 0.5150.54 = 0.007393 

  
P(X=16)=19!/(16!3!) 0.5160.53 = 0.001848 

  
...etc... 

  
P = 2 × [P(X=15)+P(X=16)+P(X=17)+P(X=18) )+P(X=19)] = 0.0192 

Since P < 0.05 reject HO; conclude that patients preferring one substance (gelatin) are more frequent than patients preferring the other substance (Celebrex). 

  
Note: a (2 goodness of fit test with 1 df would also have been appropriate for these data but only the binomial test provides an exact P-value. 

   b) [^p] = 15/19 = 0.789, s[^p]= ({[^p][^q]/(n-1)} = 0.096

  3a) p = [95/205]= 0.463,q = 1-p = 0.537. Call X the number of males. 

  P(X=2) = 4!/(2!2!)(.463)2(.537)2 = 0.371 

  b) P(X ( 1) = 1-P(X = 0) = 1- (.537)4 = 0.9168 

  c) P(4 males or 4 females) = P(X = 4)+ P(X = 0) = (.463)4 +(.537)4 = 0.1292

  4a) A parameter is a quantity describing the population distribution of a 

  variable. A statistic is an estimate of a population parameter, based on a 

  random sample from the population. 

  b) A statistic is biased when the mean of its distribution of possible values 

  (based on random samples of size n) is not the parameter being estimated.

  A biased estimate of (2 would be: [^(()]2 = [(((Xi-[
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] )2)/n] 

  An unbiased estimate of (2 is: s2 = [(((Xi-[
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])2)/(n-1)] 

  c) In a random sample from a population, every individual in the population has an equal and independent chance of being selected. 

  d) The sample would not be random if deer of different ages are not equally likely to be killed on the highway (e.g., the youngest deer might be the most susceptible). In this case, individuals do not have an equal chance of being selected (recall the definition of random sample). 

  e) The significance level of a test (() is the probability used as a criterion for rejection of a null hypothesis. If the P-value (the probability of obtaining a result at least as extreme as that observed when HO is true) is less than (, then we reject HO. 

  f) Type I error: rejecting a true HO. 

  
 Type II error: failing to reject a false HO. 

g) Probability of a Type I error is (, in this case 0.05. The probability of a Type II error cannot be calculated without knowledge of population parameters. 

  h) Reducing ( causes the probability of a Type II error to increase. 

  i) Mutually exclusive events: Events A and B are mutually exclusive if P(both 

  event A and event B occur) = 0. Example: the outcomes "heads" and "tails" are 

  mutually exclusive events when a single coin is tossed once. 

  Independent events: Events A and B are independent if P(both event A and event 

  B occur) = P(event A occurs) × P(event B occurs). Example: a coin is tossed 

  twice. The events "heads on first toss" and "heads on second toss" are 

  independent. 

  5) 

                  Carrier?        Tests positive?    Probability 

                      

0.95    yes    

0.01425 

          0.015    yes     

                      

0.05    no    

0.00075 


                      

0.07    yes    

0.06895 

          0.985     no     

                      

0.93    no    

0.91605 

  a) 0.015 × 0.95 = 0.01425 

  b) 0.01425 + 0.06895 = 0.0832 

  c) No. The probability of testing positive depends on whether the person carries the disorder. 

  P(carrier and tests positive) = 0.01425 ( P(carrier) × P(tests positive) = 0.015 × 0.0832 = 0.001248 

  d) [0.01425/(0.01425 + 0.06895)] = 0.1712 
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