Statistics Topic Test – Open Level
FAMAT State Convention 2006
For all questions, answer “E) NOTA” means none of the above answers is correct.

1) Given the following five-number-summary about a normally distributed data set, which of the following provides a reasonable choice for the standard deviation?

 


Min = -4
 Q-1 = 0 
Med = 6
 Q-3 = 12
Max = 16


A) 2.5

B) 4

C) 6

D) 7

E) NOTA
2) John Snow conducted a linear regression between the federal tax rate and the income generated for the federal government, known as the Laffer Curve.  The residuals from the plot are shown below.   Which statement is an accurate conclusion for John to conclude?
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3) The Canaveral Port Authority is attempting to determine (with 99% confidence) the average width of a boat coming in/out of the channel.  Since they don’t know the true average width of a boat, they are forced to take a sample.  After tracking 7 boats, they find the sample mean is 45 feet with a variance of 49.  Assuming the width of boats are normally distributed, what is the width of the confidence internal for the true mean width of boats?  (Round your answer to the nearest tenth.)

A) 6.5
B) 9.8

C) 45.3
D) 68.7
E) NOTA

4) Which of the following is possible?

A) Reducing the probability of Type I error while simultaneously reducing the probability of a Type II error for an unchanged sample size.

B) A right-skewed distribution where the mean is less than the median.

C) A correlation coefficient of +1.2.

D) A sample of size n+1 having a larger sample variance than a sample of size n.

E)  NOTA

5) A population of 1,000,000 chimpanzees has weights that are distributed normally with mean 74 pounds and variance 529.  Consider all possible samples of 100 chimpanzees from this population.  What would be the variance of the sample means? (Note: Round your answer to 3 decimal places).


A) 2.300

B) 5.290
C) 27.984

D) 52.900
E) NOTA
6) Peter Griffin likes to play the Pawtucket, RI lottery.  The tickets to play cost $5.  The probability of winning $100 is 0.01; the probability of winning $1000 is 0.0001; the probability of winning the $2,000,000 jackpot is 0.000001.  If Peter plays this game a large number of times, what is the expected net amount gained/lost by Peter?  (Positive is a gain, negative is a loss for Peter and round to the nearest penny).  

A) -$1.90

B) -$1.85
C) $1.85

D) 1.90
E) NOTA
Note: The following information/table applies to questions 7, 8, and 9

The following frequency table provides data on the occurrence of students living on or off campus and owning a car.









Live on or off campus?

	
	On
	Off

	Yes
	11
	21

	No
	27
	15







Own 




    
a




   
car?

7) What is the probability, to the nearest hundredth, that if a student is selected at random they own a car?

A) 14.86% 
B) 28.95% 
C) 36.49%

D) 43.24%
E) NOTA
8) What is the probability, to the nearest hundredth, that if an on campus resident is selected at random that they do not own a car?

A) 36.49%

B) 56.76%
C) 64.29%

D) 71.05%
E) NOTA

9) Perform a chi-squared test to determine the independence of living on campus and owning a car.  If during the computation of the test statistic the intermediate calculated values are carried to five decimal places, find the value of the test statistics to three decimal places.



A) 6.504

B) 7.149
C) 42.305

D) 51.102
E) NOTA
10) Mike is rolling a 12 sided fair-dice.  What is the probability that he will roll his first “8” on the 15st roll of the dice? (Round to 4 decimal places.)

A) 0.0226

B) 0.0246
C) 0.2711

D) 0.9756
E) NOTA
11) The British Department of Labour took a simple random sample of 100 chimney sweepers in Liverpool and found their mean salary to be $600 per week in December 2003.  Assuming the standard deviation of weekly earnings in the sample is $45, find the 99% confidence interval for the weekly salary of all chimney sweepers in Liverpool in 2003.  (Round to the nearest tenth.)

A. [598.3,601.7]

C. [591.2, 608.9]

E) NOTA

B. [598.8, 601.2]

D. [588.4, 611.6]

12) Which of the following correctly states the Central Limit Theorem?

A) Regardless of the shape formed by the data values in the population, the shape of the values comprising the sampling distribution of means will approach a normal distribution with sufficiently large sample size.  

B) Regardless of the shape formed by the data values in the population, the shape of the values comprising the sampling distribution of means will approach a normal distribution with sufficiently small sample size.  
C) Generally, for any k greater than 1, at least 
[image: image2.wmf]÷

ø

ö

ç

è

æ

-

2

1

1

k

 of the measurements will fall within k standard deviations of the mean.

D) Generally, for any k greater than 1, at least 
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 of the measurements will fall within k standard deviations of the mean.

E) NOTA
13) A random variable, X, is normally distributed between around a mean of 10 with a variance of 5.  What is the probability that X >  15?  Round to three decimal places.
A) 0.013


C) 0.341

E) NOTA

B) 0.159


D) 0.487
14) The probability that a randomly selected football player is overweight/fat is 0.21.  The probability that a randomly selected football player does cardio workouts 0.75.  Also, the probability that a randomly football player is a overweight/fat and does cardio workouts is 0.50.  Find the probability that a football player selected at random is overweight/fat or has does cardio workouts. (Round to the nearest hundredth.)



A) 0.17
B) 0.46
C) 0.59
D) 0.65
E) NOTA

15) Bobby Hill conducts a linear regression using data that is measure in inches.  Realizing that he did not carefully read the directions of his assignment, the teacher wants the data and the subsequent analysis to be shown in feet.  His original coefficient of correlation in the model is X.   What is the new value after the conversion to inches?


A) 
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X


B) 
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C) 12X

D) 
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E) NOTA

16) A government report shows that the mean age for retirement of Americans is 64 and the standard deviation in this population is 7.  A statistician examines the employment records of 200 Americans and finds the mean age of their retirement to be 66.  Assume that the 7 is also the standard deviation of the sample’s retirement age.  Find the power of this test against the alternative ( = 67 and ( = 0.05.

A) ≈ 0 
B) ≈ 0.5
C) ≈ 0.95
D) ≈ 1

E) NOTA
17) Assume that a statistical test yields a p-value >  where α is your predetermined statistical significance level.  Which of the following is a correct and statistically sound conclusion?

A) Fail to reject the alternative.

B) Fail to reject the null hypothesis.

C) Reject the null hypothesis.

D) Reject the alternative hypothesis

E) NOTA 
18) If customers in a Pizza Shack enter at a rate of seven per hour, what is the approximate probability that the Pizza Shack gets 5 customers in a given hour? Round to 3 decimals.

A) 0.108
B) 0.126
C) 0.134
D) 0.178
E) NOTA

19) The State of Virginia Department of Motor Vehicles requires that vehicle license plates consist of exactly 5 characters.  The first two must be a letter and the last three must be out of the set of numbers {1,2,3,4,5}.  A letter may NOT be repeated but the three number MAY be repeated.  How many different possible plates are there?


A) 39,000
B) 40,560 
C) 81,250
D) 84,500
E) NOTA

20) A poorly educated (in statistics at least) optometrist has developed a vision test that measures ability vision ability based on two factors 1) ability to see clearly at night and 2) ability to see clearly during the day; as one standardized vision “score”.  We know that he should have measured these factors separates since this is an example of the statistical problem known as _________________________.

A) Selection Bias

B) Internal Validity

C) Confounding

D) Measurement error

E) NOTA

Use the data below for problems 21 & 22

The values of a discrete probability distribution are 0,1,2,3,4,5 with probabilities
 of 0.1, 0.3, 0.2, 0.15, 0.2, 0.05 respectively.

21) What is the mean of this distribution?

A) 0.83
B) 2.2       
C) 2.5
    D) Mean does not exist  
  E) NOTA
22) What is the variance of this distribution?
A) 0
B) 1.80
C) 2.06
D) Variance does not exist
E) NOTA

23) Given a uniform distribution of X between 0 and 5, what is the probability that X > 3?
A) 0
B) .4

C) .6

D) 1

E) NOTA

24) In experimental design problems, a researcher would exploit the statistical power of replication to help deal with which problem?
A) Attrition

B) Randomization
C) Generalization

D) Placebo effect

E) NOTA

25) Which of the following is true of a left-skewed distribution?
A) mode > median > mean

B) mode > mean > median

C) mean > median > mode

D) There is not enough information to make an accurate determination.

E) NOTA

Use the following information for questions #26 & 27.

A sample of 500 observations taken from population one yields x1 = 310.   Another sample of 600 observations yields x2 = 348.


26)
Find the point estimate for p1 – p2.


A) -0.04

B) -0.035
C) 0.035
D) 0.04
E) NOTA


27) Find the 97% confidence interval for p1 – p2.  (Round your endpoints to thousandths.)
A) [-0.104 , 0.024]
B) [-0.024 , 0.104]

C) [-0.018 , 0.981]

D) [-0.981 , 0.018]

E) NOTA


28) Suppose a card is drawn randomly from an ordinary deck of playing cards, and then put back in the deck. This exercise is repeated five times. What is the probability of drawing 1 spade, 1 heart, 1 diamond, and 2 clubs? Round to four decimal places.  (Hint: “Multinomial”)
A) ~ 0.0

B) 0.0293

C) 0.0586

D) 0.1172

E) NOTA


29) What is the definition of “degrees of freedom”?
A) The number of dependant samples minus the number of sample parameters.

B) The number of independent samples minus the number of sample parameters.

C) The number of samples minus the number of population parameters that must be estimated with the sample data.

D) The number of samples minus the number of variables measured in the sample.

E) NOTA


30) The maximum error of the estimate for μ is:
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E) NOTA

The pattern in the residuals indicates a sampling error that should be corrected for


The quadratic pattern in the residual data indicates a quadratic model would be appropriate.


The clear non-random pattern in the residual data indicated the inappropriateness of the linear model.


Both A and C.


NOTA 
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