2005 Form B AP Statistics Free Response
Although you don’t know the values of each point, you can still see how they tend to cluster to the right.  
1a)  The shape of the distribution is skewed to the left.

b)  To motivate her students, the teacher should report the median.  For data skewed left, the low data points pull the mean down, so the median is higher than the mean.  

c)  The midrange is 
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.  Midrange is considered a measure of center, because it indicates the halfway point between the two extremes, not an area of values.  Adding a constant to each value will change the midrange, as it does change any measure of center, while it would not change the spread.    

Section 6.4 – read this problem carefully.  It is far easier than it looks at first.  

2. a)   mean =
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          standard deviation2 = 
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b)  C= Child; A = Adult

     Adding means:  E(C + A) = E(C) + E(A) = 1 + 2 = 3
     Adding standard deviations means add the variances then square root

     Var(C+A) = Var(C) + Var(A) = 1.22 +12 = 2.44 (square root to get 1.562
(slide 14)
c)  Cost requires that each ticket mean be multiplied by a constant representing cost per ticket.
      Child:  Expected cost of child ticket = E(15x) = 15E(x) = 15


      Adult:  Expected cost of Adult ticket = E(25x) = 25E(x) = 50

Therefore, 

Total amount = E(C+A) = E(C) + E(A) = 15 + 50 = $65
                        Variance = Var(C) + Var(A) = (15)2(1)2 +(25)2(1.2)2 ( square root to get $33.54

Two concepts:  Var(ax) = a2(Var(x)) for each, child and adult.  Then find Var(C + A)
(slide 13)

3.  Be specific and complete.  Address all aspects.  
a)   Each person will be assigned a number using a random number generator.  The names of the people will then be listed, in numerical order (their assigned number) from smallest to greatest.  The first 50 people will be group A (the new repellent) and the last 50 will be group B (the current compound).  Each group will be given 1 application of the respective repellent in non-labeled, identical containers.  Neither the participants nor the researchers will know which group uses which repellent.  This information will be available to the analysts only.  Each bin will then be assigned a random number (using a random number generator) and each person will use the bin that his/her number corresponds to.  After applying the repellent each person will place their right arm in the corresponding bin for one minute.  After removing the arm, the number of bites will be determined.  
The mean number of mosquito bites for each compound will be determined and compared, using a two sample t-test or a confidence interval for the difference in two means for two independent samples. (don’t forget to state the inference procedure)
b)  Matched Pairs – now figure out how to block them so that they are paired on purpose, and the pairs are NOT independent
Each participant will be given two unlabeled tubes, one that contains the current compounds and one that contains the new compound.  Neither the participant nor the researcher will know which tube contains which repellent.   Using a random number generator, each participant will be assigned a number.  The lowest 50 numbers will put tube 1 onto their right arm and tube 2 onto their left.  The remaining 50 will put tube 2 on their right and tube 1 on their left.  After application, each participant will be assigned a random number (using a random number generator) and each person will be place both arms in the bin that corresponds to that random number for one minute.  After removing their arms the number of bites will be determined and the difference will be determined for each of the 100 participants.  A one sample t-test (and/or a confidence interval) for the mean of the differences will be computed to determine the validity of the null hypothesis of no difference (that the mean difference is zero).  


c)  Method two is better (matched pairs) because differences person to person (variability in susceptibility) are controlled for in this experiment.  

"I Create Fabulous Confidence Intervals (ICFCI)"

I = Identify the population and parameter of interest
C = Check the Conditions of the procedure
F = Formula (state it)
C = Calculations (perform them)
I = Interpret your results.

Doug Tyson, Central York School District

4.  Mean comparison, making sure that conditions are met
a)  The test is a one sample confidence interval for means, or 
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.  The information presented indicates that the assumption that the population of differences in growth is normally distributed is appropriate.  The 24 seeds were randomly chosen and assigned randomly to the containers.  
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(-2.75394, -1.2761)

We are 95% confident that the mean growth of the untreated and treated seeds is between -2. 7539 seeds and -1.2721 seeds.  

** You can use different t* values for a 90% confidence interval (-2.618. -1.412),  99% is 

(-3.0578, -9.722)

As well, 
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= (-3.307,  -0.993);  acceptable are confidence intervals with different t values of 95%, 99%, 

b)  Establish confidence intervals and evaluate accordingly
H0 :  μd = 0; HA :  μd ≠ 0; where μd is the mean difference in the untreated and treated seeds.

Since the 95% confidence interval does not contain zero, the null hypothesis can be excluded at the 5% level (of alpha) and we have statistically significant evidence that there is a mean difference in untreated and treated seeds.  
5.  a)  
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          If you use x and y, identify which is which

b)  The Intercept (63.457 bpm) provides an estimate for John’s mean resting pulse rate (speed = 0).  
The slope provides an estimate for the mean increase in pulse rate (16.2809 bpm/mph) as the speed increases by 1 mph.   

Comment on intercept AND slope.  Make sure to include the word mean and the units.

c)  
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      =  (3.365)(0.8192) = 2.7566

Notice that the error in the regression analysis is not the margin of error.  

6.   
a)  To check compliance, you need to consider whether the null hypothesis makes sense.  Ergo, do a significance test.  
H0:  μ = 128;   HA:  μ < 128

Check Conditions:  The sample is a random sample (as stated in the description) and the population is normally distributed.  The sample is no more than 10% of the population (i.e. N > 10n).  
 One sample t test for means (remember – name the test or show the formula)
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d.f. = 11
P(t<-1.31966) = .1068

Given any reasonable alpha value, such as 5%, the P-value is greater than alpha.  Therefore there is no statistical evidence to suggest that the packaging plant is not in compliance with regulations.  I fail to reject the null hypothesis.  
b)  Given μ = 128 and σ = 2, what is P(( > 125)?  

Use the formula 
[image: image10.wmf]x

μ

z

σ

-

=



[image: image11.wmf]125128

P(X125)P(z)P(z1.5).933

2

-

³=³=³-=

   Notice the symbol!!
The probability that a randomly selected container filled by this machine contains at least 125 fluid ounces is .933 (therefore the probability that a randomly selected container will NOT contain 125 fluid ounces or more is .067)
c)  Probability of all 12 containers containing at least 125 ounces is .93312 = .4362.  

d)  Out of the 150 samples, the first 84 contained less than 125 ounces and the final 66 contained 125 ounces or more.  Therefore, 66/150, or exactly 44% of the samples, contained at least 125 ounces.  The theoretical probability and the actual experimental result so close that the simulation provided a very good approximation to the theoretical result.  .  
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