Suppose we have some raw data. We randomly select two observations from this dataset, then record the mean of those two observations. We do this over and over again, and in so doing we create a new dataset, consisting of the means of samples of size n=2 from the original data. 

Next, we perform the same procedure of randomly selecting observations from the original dataset and taking the mean, except this time we take samples of size n=4, and record these as another new dataset. 

Finally, we perform the same procedure again with samples of size n=100. 

Below are four histograms, labeled A, B, C, and D. Identify which is the histogram of raw data, and which are the histograms of the sample means for n=2, n=4, and n=100. 
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Raw Data = D
n=2: B
n=4: C
n=100: A
  
EXPLANATION: Raw data will be having outliers and with wide variability. This is reflected in Histogram D. The distribution of sample means approaches Normal Distribution as n incerases from n= 2, then n=4 and finally n= 100 as depicted in Histograms B,C and A respectively.  

2.

Reaction time studies are studies in which participants receive a stimulus and the amount of time it takes for them to react is measured. In one simple type of reaction time study, each participant holds a clicker button and stares at a screen. When the participant sees a part of the screen light up, he or she clicks the button as quickly as possible. The researcher then records how much time elapsed between when the screen lit up and when the participant clicked the button. 

Suppose that, in these tests, the distribution of reaction times is skewed slightly to the right. Suppose also that mean reaction time is 190 milliseconds, and the standard deviation for reaction times is 20 milliseconds (for the purposes of this problem, you can treat the mean and standard deviation as population parameters). Use this information to answer the following questions, and round your answers to four decimal places. 


a. Suppose we have 11 different people take this reaction time test. What is the probability that the average of these 11 reaction times will be greater than 184 milliseconds? __________

Solution
Mean of the distribution is 190 milliseconds and standard deviation is 20 milliseconds.
When the Probability of reaction times of 11 people being greater than 184 milliseconds is calculated we are calculating a variable which is an average of 11 people so this variable is likely to be normally distributed.
convert x (reaction time in milliseconds) to z-variable by the formula z = (x-µ)/sigma.
P(xbar>184) = 
= 1- P(z<= - 0.995),    using std. normal tables,
= 1- 0.1599
= 0.8401

b. Suppose we have 15 different people take this reaction time test. What is the probability that the average of these 15 reaction times will be less than 193 milliseconds? ____________

Solution
P(xbar>193) = 
= P(z<  0.581),    using std. normal tables,

= 0.7194



c. Suppose we have 21 different people take this reaction time test. What is the probability that the average of these 21 reaction times will be less than 182 milliseconds? ____________
Solution
P(xbar<182) = 
= P(z<  -1.833),    using std. normal tables,

= 0.0334


d. Would it be appropriate to use the normal probability app to compute the probability that a single reaction time is less than 182 milliseconds? 

Choose all the correct answers.


· Yes, because the Central Limit Theorem makes everything become normally distributed.

· Yes, because everything in statistics is an approximation and so it doesn't matter if our methodology makes sense. All that matters is that we use a method that produces a number of some sort.    

· No, because you cannot compute a probability for a single event, only for the long run relative frequency of an infinite number of events.

· Yes, because converting a variable to a z-score makes that variable become normally distributed.

· No, because we can only compute the probability that reaction time is less than *or equal to* 182 milliseconds.

· No, because reaction times are not normally distributed, and the normal probability app is only for computing probabilities associated with a normally distributed variable.

· Yes, because the Law of Large Numbers states that as a variable increases, it becomes more accurate.




3.

A 2014 Pew study found that the average US Facebook user has 338 friends. The study also found that the median US Facebook user has 200 friends. What does this imply about the distribution of the variable "number of Facebook friends"? 

Check the correct answer.

· The distribution is symmetrical
· The distribution is approximately Q3    
· The distribution is left skewed
· The distribution is normal
· The distribution is right skewed
· The distribution is bimodal
· The distribution is trending



The Pew study did not report a standard deviation, but given the number of Facebook friends is highly variable, let's suppose that the standard deviation is 204. Let's also suppose that 338 and 204 are population values (they aren't, but we don't know the true population values so this is the best we can do). (Use 3 decimal place precision for parts a., b., and c.) 

a. If we randomly sample 102 Facebook users, what is the probability that the mean number of friends will be less than 344? ___________

Solution
When n=102
P(xbar<344) = 
= P(z<  0.297),    using std. normal tables,

=0.6168
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b. If we randomly sample 110 Facebook users, what is the probability that the mean number of friends will be less than 310? ___________
c. Solution
When n=110
P(xbar<310) = 
= P(z<  -1.4395),    using std. normal tables,

=0.0750


d. If we randomly sample 600 Facebook users, what is the probability that the mean number of friends will be greater than 344? __________

Solution
When n=600
P(xbar>344) = 
= 1- P(z<= 0.7204),    using std. normal tables,
= 1-0.7644

=0.2356

(Round to the nearest integer for parts d. and e.) 

d. If we repeatedly take samples of n=600 Facebook users and construct a sampling distribution of mean number of friends, we should expect that 95% of sample means will lie between and ________and __________

solution

d) for 95% CI ; z=1.96
CI= mean -./+ z*std error 
=
 =

=( 321.677 , 354.323 )




e. The 75th percentile of the sampling distribution of mean number of friends, from samples of size n=102, is:_________

solution
 For 75th percentile, z score is z=0.67

· Mean = 
= 351.53
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