Sample problems
TEST 2  REVIEW

How to study for the test?  I. Go to your Student guide for ActivStats and for lessons 5, 10, 12, 13, 15, 16  review the Key concepts and Skills.  In your book Intro Stats review the Key concepts and Skills at the end of Chapter 18 Sampling distribution of proportions.
II. Practice homework problems (check solutions on my website), make sure you can define key concepts and theorems, redo group work problems and these problems below.  

III. See me on Monday if you have questions!
Fill in the missing words!

1. In a data histogram the area of the bars represent …………………………………………

of the data.

2. If a histogram is unimodal, symmetric and bell-shaped we can approximate the area of the bars using a …………………………………………….. . If a variable has a data histogram that has normal shape we call the variable ……………………. distributed.  Normal distributions have different means and standard deviation but we are able to talk about the relative position of an element in a normal distribution by finding its …………….. value. Finding this value is called ………………………..  

3. We can find areas under any normal curve  by first……………………… and then………………………. which lists the area to the left of any point. Finding the area above a given interval calculates the …………………. of elements in that interval which in return  estimates our …………………… to pick elements form that interval in a random selection from the underlying distribution.

4. We have looked at data histograms  for the following experiment: Suppose you are taking samples from a large population  when the population proportion is known. We have found that the data histogram for the individual sample proportions was ……………………… under some conditions. Then we took samples from a population where the mean an standard deviation was known and again we have seen that the histogram for the sample means were …………………………………distributed. This wonderful “law of cosmic order” even prevailed when we took samples of at least size 30 from a population where the population distribution was not normal.   

So it seems that  when you take samples, the majority of the samples are somewhere …………. to the average which is determined by the ………… where the samples come from and the farther you move away from the average the ……… samples you will find with those extreme values for their measurement.
 5. This experimental observation can be proved using mathematics and I would love to teach you that too so that you would see both sides of the issue but unfortunately you have to take a course in mathematical statistics for that. Nevertheless we have talked about some mathematical theorems that would explain why certain things happen.

One important theorem that proves mathematically the prevalence of the normal shape

in sampling distributions is the …………………………………………….. .
    An other important theorem can be used to explain why larger samples are even more likely to be close to “average” . That is the ………………………………………………

6. We have quantified the variation of the sample proportions in terms of the sample size and the population proportion, we have found the standard deviation of the 
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[image: image2.wmf]distribution to be ……………………….. . We have also seen that for sample means their variation is inversely proportional to ……………………………………………..

as well.

 (1) It is known that heights for each sex are bell shaped, with means of 70 inches for men and 65 inches for women, and with standard deviation of 3 inches for men and 2.5 inches for women. Suppose you want to marry a taller man or a shorter woman.

What proportion of the other sex is eligible?

(2) For every 100 births in the U.S. the number of boys follows the normal curve with mean 51 and standard deviation 5. If the next 100 births in your local hospital resulted  in 36 boys would that be unusual? What were the chances for that to happen?

(3) Could you use the model for the sampling distribution? 

(a) About 10% of cars in a city do not meet emission standards. The city wants to estimate that percentage so they take a random samples of 30 cars and compute the sample proportion.

(b) A large company wants to estimate what proportion of the employees would be interested in a pension plan. They take a random samples of 100 employees and calculate the sample proportion. 

(4) Simulate taking 100 samples of size 10 from a population that is 10% left handed.

 Plot the sampling distribution for the sampling proportions. (Print histogram)Does your histogram look normal? Why is it not surprising what you see considering the conditions under which the model for the sampling distribution for proportions is normal?

(5). (a)What would you do to simulate the following situation on your computer:

Suppose 20% of all television viewers watch a particular TV show. The show is rated by a random sample of 2500 television viewers and it is cancelled if the ratings show less than 17% watching the show in the sample. How would you estimate the danger of the program getting cancelled?

(b) Solve the problem using the mathematical model.

 (6) We know that 56% of American adults voted in the 1992 presidential election. In a random sample of 1600 people 61% claimed that they voted following the election. What are the chances that they were all telling the truth? 

(b) Now suppose that the sample had only 400 people in it. Revise you estimate!

(7) Are A and B independent/ disjoint? A married couple goes to the voting booth. Event A is that the husband votes republican. Event B is that the wife votes republican.

(2) Explain how did they determine the probability and what does the statement means?

The probability that a Delta flight from N.Y. to L.A. will be on time is 78%.

(8) 90% of the customers at a  small business pay their bills on time. 

(a) What is the probability that a randomly selected customer will not pay the bill on time?

(b) The business billed 5 customers this week what is the probability that none of them will pay on time. What assumption did you make in calculating the probability? Is that a fair assumption?

(c) What is the chance that at least one will pay on time?
(9) YMM-3.  Chapin Social Insight Test

The Chapin Social Insight Test evaluates how accurately the subject appraises other people.  In the reference population used to develop the test, scores are approximately normally distributed with mean 25 and standard deviation 5.  The range of possible scores is 0 to 41.

How high a score much you have in order to be in the top quarter of the population in social insight?

(10)
Which of the following is closest to a random sample?  The subjects write their names on pieces of paper and are put in the sample if 


A)
their names begins with the letters C, H, M, R, or W. 


B)
their name has more than 20 letters. 


C)
they print their names neatly. 


D)
they write someone else's name. 


E)
they write with their left hand.
(11)
If we predict the outcome of an election by interviewing our friends, we will have 


A)
nonresponse bias. 


B)
retrospective bias. 


C)
undercoverage bias. 


D)
a randomized experimental design. 


E)
voluntary response bias  

(12)
The systematic refusal of some groups to respond to a poll is 


A)
Hawthorne bias. 


B)
nonresponse bias. 


C)
selection bias. 


D)
small-sample bias 


E)
survivor bias.


(13).
Those who respond to a lengthy mail poll are likely to 


A)
be under the age of 18. 


B)
be wealthy. 


C)
have strong feelings. 


D)
have two jobs. 


E)
not vote in elections.

(14).
Identify the main problem with this survey question: "Most people think the president is doing a good job. Do you agree?" 


A)
We are not told which president. 


B)
We don't know if "most people" is 60 or 90 percent. 


C)
Does "think" mean know or believe? 


D)
There is pressure to agree with "most people." 


E)
We don't know what "good job" means

(15)
A random variable x has a mean µ and standard deviation s.  The sampling distribution of the mean of a random sample of size n has a 


A)
mean µ and standard deviation s. 


B)
mean µ divided by n and standard deviation s. 


C)
mean µ divided by the square root of n and standard deviation s. 


D)
mean µ and standard deviation s divided by n. 


E)
mean µ and standard deviation s divided by the square root of n. 

(16)
The Literary Digest incorrectly predicted that 


A)
Alfred Neumann would beat Harry Truman. 


B)
Harry Truman would beat Thomas Dewey. 


C)
Alf Landon would beat Franklin Roosevelt. 


D)
Richard Nixon would beat John Kennedy. 


E)
Barry Goldwater would beat Lyndon Johnson.
(17) Give an example of two events that are not independent but not disjoint either.

(18) Say if the two events are independent or not and also if they were disjoint or not:

A) You marry a well-known chess player
B) You have a child who loves to ski

A) You meet a charming old lady who really loves kids

B) You find out that the lady was a kindergarten teacher

(19) ACT-6.  Question questions

1.  This is a multiple choice question.  If you didn't know the right answer, you might decide to guess at random.  What is the probability that you would get the right answer?

a.  50%

b.  20%

c.  5%

d.  4%

e.  0%

(20).  Here's another multiple choice question.  Suppose you don't know the right answer and decide to guess again.  Now you have guessed on both questions.  What is the probability that you get both questions right?

a.  50%

b.  20%

c.  5%

d.  4%

e.  0%

(21)  It turns out that (by good luck) you got the first question right.  Now what is the probability that you got both questions right?

a.  50%

b.  20%

c.  5%

d.  4%

e.  0%

(22) BBT-2.  Three-Child Family

Suppose you randomly select a family with three children. Assume that births of boys and girls are equally likely. What is the probability that the family has each of the following?

Three girls 

Two boys and a girl 

A girl, a boy, and a boy, in that order 

At least one girl

At least two boys

(23) (a)State the Law of Large numbers.

(b) Explain how people misuse it!

© How is the LLN responsible for larger samples being better representatives of the true population proportion?

(24) According to government data 21% of the children in America live in poverty. A study of learning in early childhood chooses a sample of 300 children. What is the chance that more than 80 of them live in poverty? (Make sure to check conditions!)

(25) A selective college wants to admit 1200 students. Past experience shows that about 70% admitted will accept. The college decides to admit 1500 students.

What is the probability that more than 1200 students will accept? What is the probability that at least 1000 students accept? If the college decides to admit 1700 students what is the probability now that more than 1200 will accept?

(26). Diet coke bottles are filled to contain 300 ml. In fact the content is known to be normally distributed with µ=295ml and σ=3ml.   In your spare time you measure the contents of the six bottles in a six pack and find that the mean for the six is only 

290 ml. What are the chances for that assuming that the company reported to true parameters?
(27) Children in kindergarten are given a test to assess their learning readiness. In Mr. Lavin’s class the kids for the past few years had scores that were normally distributed with mean 13.6 and standard deviation 3.1. Mr. Lavin has 22 kids in his class this year. Unfortunately the test this year was interrupted by a fire drill. He suspects that the scores as a consequence will be unusually low. He would like to check this suspicion so he wants to find a level L so that the average of his 22 students would only have 0.5% (careful this is not 5% only 0.5%) chance of being lower than L if the drill had no effects on the scores.
 (28).  Taking a sample of size one from a population that is 30% male 70% female can be     viewed as one observation where the event we are observing is “being male” and the probability of the event, P(male)=.3.  Consequently taking a sample of size 10 can be viewed as repeating the ………………………….. where P(male)=.3

…times ……………from each other. And taking a sample of size 100 can be viewed as repeating the ………………………….. where P(male)=.3, ….times independently from each other.

 The Law of Large Numbers tells us that if the probability of an event on a single observation is P=0.3 and we repeat observation 10 and then100 times. then the proportion of times event happened on these larger and larger  number of observations is 

getting closer and closer to the actual probability p=.3. 

That tells us that the sample proportions for the n=100 size samples are ……………… 
      to p=.3  then the sample proportions in the n=10 size samples. This means that if we took 50 samples of size 10 versus 50 samples of size 100 the proportions would vary more for the 50 samples of size………. 

 
We have a mathematical model describing the distribution of sample proportions. That model tells us that if two conditions are met which are…………………………………

………………………………………………………………………………………….. then  
the distribution of sample proportions is ……………………… with mean…………….. and standard deviation ……………………….. The standard deviation tells us how much the individual sample proportions vary form sample to sample, according to the LLN they vary less for ……………………… samples. Our mathematical model nicely reflects that fact since the standard deviation formula for p=.3 will give us a ……………………………. For n=100 then for n=10. It is not ten times as small but only about ……………………………… since we do not divide by n but rather by ……………………….. in the formula.
(29)  What is the difference between voluntary response and non-response bias?

(30)  Give examples for different biases. 
_1098774472.unknown

_1098774444.unknown

