Basic probability &statistics, Math 30011
Fall 2020
Final Exam (150 points)




Name __________________

PLAESE SHOW ALL OF YOUR WORKS FOR FULL CREDIT, GOOD LUCK,

HAPPY HOLIDAY SEASONS,
Problems 1 – 50 each has 3 points.  No partial credits.

For problems 1 – 2, The following temperatures were recorded in Pasadena for a week in April.


87,
 – 85, 
 80, 
 78,  
83, 
 86, 
 90

1.     Range ____________ and mode ___________
2. Inter quartile range is:





________________
3. How many permutations of the letters in the word  “tide”  are there?

4. The fraction of variation in the values of  y  that is explained by the least-square regression of  y  on  x  is


a) the correlation coefficient.


b) the slope of the least-square regression line.


c) the intercept of the least-square regression line.


d) the square of the correlation coefficient.

5. The sample space for tossing three dice consists of how many outcomes?

6. (True or False) When two events are not mutually exclusive, 

P(A or B) = P(A) + P(B)
7. We say that the design of a study is biased if


a) random placebos have been used.


b) the correlation is close to  ( 1, indicating a lurking variable is present.


c) racial or sexual prejudice is suspected.


d) is systematically favors certain outcomes.

For problems 8 – 9: Read the following problem description then choose the correct null and alternative hypothesis. A new drug is being tested to see whether it can reduce the rate of food-related allergic reactions in children aged 1 to 3 with food allergies. The rate of allergic reactions in the population of concern is 0.03. 

8. The Hypotheses are:

A) H0: p = 0.03; Ha: p > 0.03, 
B) H0: p < 0.03; Ha: p = 0.03, 

C) H0: p = 0.03; Ha: p < 0.03, 
D) H0: p ≠ 0.03; Ha: p = 0.03
9. And suppose the doctor inspects 150 patients and finds that 9 are having food related allergy. What is the value of the z-statistic? Please round your standard error to five decimal places for calculations and round your answer to two decimal places. 

A. z = 0.01
 B) z = 0.03 
C) z = 2.15 
D) z = 1.44
10. (True or False) Data collected over a period of time can be graphed by using a pie- chart.

11. Except for rounding errors, the sum of relative frequencies is ______________
12. When a distribution is negatively skewed, the relationship of the mean, median, and mode from left to right will be


a. Mean, median, mode


b. Mode, median, mean


c. Median, mode, mean


d. Mean, mode, median

13. When a  99%  confidence interval is calculated instead of  a  95%  confidence interval       with  n  being the same, the maximum error of estimate will be


a. Smaller


b. Larger


c. The same


d. It cannot be determined.

14. (True or False) The values of a chi-square test can be negative.

15. (True or False) The value of test statistics separates the critical region (rejection region) from the non-critical.

16. In a certain high-risk group, the chances of a person suffering a heart attack is 55%. If six people are chosen, find the probability that at least one will have had a heart attack.  Write the formula.

Formula _____________________


Probability __________________
17. (True or False) A negative relationship between two variables means that for the most        part, as the  X, Independent variable increases, the  y, Dependent  variable increases. 

18. Nielson ran a survey of 1000 households (random sample) and noted that the average number of television sets per household was 3.01.  Is it a parameter or statistic?









___________________
For problems 19 – 22: An agricultural researcher wants to test that the mean number of pods for each plot type (Liberty, Fall Plowed, No Till, Chisele Plowed, and Round-up Ready) of       soybean plants is equal.  Use the following Minitab output:

Source


DF
Sum of Squares

MS
Test-Stat
P-value

_______________________________________________________________-_______

Between Groups

     


Within Groups


     763.9


_______________________________________________________________________


Total


29
     1064.3

First fill the blank spots.  That means complete the table first.
19. State null hypothesis is: (Write with symboles)






_______________________________________
20. F statistics is __________________
21. P-value is ________________
22. (True or False) Reject H0, because P-value is close to zero, Significance level is 3%
For problems 23 – 25: Given that   
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 n = 16

23. Find the equation of least-square regression line,


_______________
24. Find the coefficient of determination




________________
25. Let H0: ρ = 0, find the test statistics (t-value),


______________________
26. (True/False) Number of people who visit the emergency room on Saturday is an example of a qualitative variable.

27. An interviewer in a doctor’s office is told to survey every fifth patient arriving for a visit, starting with the second.  Determine the type of sampling used.










__________________

28. Find the p-value if the F statistics is 3.67 comparing 6 groups with 2 observations per group.










__________________
29. What is the value of the mode when all values in the data set are all different?

    a) Zero

    b) One

    c) There is no mode.

    d) It cannot be determined unless the values are given.

30. (True or False) The mean squares in an ANOVA table will add, that is, 

MST = MSA + MSW.

31. (True or False) If two events are dependent, they must have the same probability of    occurring.

32. Suppose P ( E ) = 0.59,  P ( E and F ) = 0.45.  What is P ( F | E )?
_________________
33. When using the Chi-Square Test for Independence, find the p-value given that the test-statistic is equal 16.001 and given that the contingency table contains two categorical variables, x and y, where

x has 3 sub-categories and y has 5 sub-categories. 
 DF = ________     
P-value  = __________

34. Compute the standard deviation of a binomial distribution when n = 50 and p = 0.2.










___________________









35. Compute the probability that at least three success when n = 50, p = .2











__________________



36. (True or False) For a specific confidence interval (same level of confidence), the smaller the sample size, the smaller the maximum error of estimate will be.

37. Find the values of  t, (t-distribution) when sample size is 17 and area to left of t-value is 1%. 









__________________
38. Determine the critical value for a left-tailed test of a population mean (that means the t-value) with σ unknown at the α = 0.01 level of significance with 11 degrees of freedom.










___________________
39. A researcher wishes to compare the status of three communities with respect to immunity against polio in preschool children.  A sample of preschool children was drawn from each of three communities.   Indicate, whether a null hypothesis of homogeneity or a null hypothesis of independence is appropriate.

a. Test of homogeneity

b. Test of independence

40. (True or False) If the same diet is given to two groups of randomly selected individuals, the samples are considered to be dependent.

For problems 41 – 42: Nitrites are often added to meat products as preservatives.  In a study of the effect of these chemicals on bacteria, the rate of uptake of a radio-labeled amino acid was       measured for a number of cultures of bacteria, some growing in a medium to which nitrites had been added.  Here are the summary statistics from this study:

_____________________________


Group

n
 
[image: image2.wmf]x


s

_____________________________

Nitrite

30
7880
1115


Control

30
8112
1250


_____________________________

 Carry out a test of the research hypothesis that nitrites decrease amino acid uptake, and report your result.

41. Set up the null and alternative hypotheses,
42. Find the test statistics. (Write it with symbols)
43. A recent study of  75  workers found that  53  people rode the bus to work each day. Find the  95%  confidence interval of the proportion of all workers who rode the bus to work.                                                                              



















____________________
For problems 44 – 45:Choose an American household at random and let the random variable X be the number of cars they own.  Here is the probability model if we ignore the few households that own more than 5 cars.


Number of cars X
 0
 1
 2
 3
  4
5


__________________________________________________________________


P(X)


0.09
0.36
0.35
0.13
0.05
0.02

44. Find P (X > 2 )   _________________








_____________________
45. Find the mean and standard deviation of the distribution, mean ____________________

Standard deviation _________________________



For problems 46 – 48: Each of 250 men drawn from a population of suspected joint disease victims was asked which of three symptoms bother him most.  The same question was asked 300 suspected women joint disease.  The results are:

Most bothersome symptoms

Men
Women

_________________________________________________________________

Morning stiffness


111
102

Nocturnal pain



  59
  73

Joint Swelling



  

_________________________________________________________________

Total




250
300

First complete the table.
Does these data provide sufficient evidence to indicate that the two populations are not homogenous with respect to major symptoms? Let ( = 0.01. 

Complete the Table.

46. Find the expected values.


_____________________________________
47. Evaluate the test statistics.  Write the formula.

Formula _____________________

Test-Statistics _____________________

48. Find the p-value. Do you reject H0?   Why?

Yes ______
No ______
Why _________________________________
49. Two researchers are comparing a blood pressure reducing drug with a two-tailed hypothesis test. Their test statistics show that the following z values: z1 = 1.87 and z2 = −2.45. Which one of these have the smaller p-value and why? 
A) z1 = −1.87 because the area between −1.87 and 1.87 is smaller. 
B) z2 = −2.45 because it is farther from the mean (z = 0) than 1.87. 
C) z1 = 1.87 value because it is closer to the mean (z = 0). 
D) z2 = −2.45 because it is negative and any negative number is smaller than any positive number.
50. The mean finish time of all participants in the 2012 Boston Marathon was 4.3 hours. Suppose the standard deviation was 0.5 hour. Suppose also that a random sample of 35 participants was taken and the mean finishing time was found to be 4 hours with a sample standard deviation of 0.25 hours. 19) Suppose the process of taking random samples of size 35 is repeated until all possible samples of size
What is the standard error for the distribution of mean finish times for samples of size 35? Round to the nearest thousandth. 
A) 0.085 
B) 0.042 
C) 0.014 
D) 0.860
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