Math 247: Final Exam Name:

(125 points)
Class Time:

1. (2 pts) If your score on an exam was the same value as Q3 for the scores for the entire class, which of the
following would be true? Circle all correct answers (there may be more than one).

(a) Your score was at the 25" percentile. (b) Your score was at the 75" percentile.
(c) You scored a 75% on the exam (d) You scored a 25% on the exam

(e) You did better than 75% of the other people who took the exam.

2. (2 pts) Suppose a baby has a head circumference with a z-score of -2.81. You could tell which of the following

from this information (circle the answer).
(a) The baby has an unusually large head
(b) The baby has a head larger than average but not unusually large.
(¢c) The baby has a head smaller than average but not unusually small.
(d) The baby has an unusually small head.

(e) Can’t tell from this information.

3. (4 pts) The histogram displays the frequencies of waiting times, in minutes for 175 patients in a dentist’s office.
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(b) Which would be true for this data set (circle the = 204
answer)
|
(i) The mean is the same as the median B 0 5 10 15 20
Waiting Ti inutes
(i1) The mean is greater than the median aiting Time (minutes)

(i)  The mean is less than the median

(iv) Can’t tell from this information.



4. (6 pts) Suppose you have a flock of backyard chickens and you gather data for two weeks, seeing how many
eggs each chicken laid during that time. The data is summarized in the boxplot below.

(a) Find the 5-number summary from the Number of eggs laid
boxplot.
5-number summary: g ——»
0 2 4 6 8 10 12

(b) Find the IQR for this data set.

(c) This data set is which of the following (circle the answer):
strongly skewed left  slightly skewed left  strongly skewed right  slightly skewed right symmetric

5. (4 pts) Use your knowledge of the world to determine whether the following pairs of events are mutually
exclusive (ME) or not mutually exclusive

A person lives full time in SLO
A person lives full time in Paso ME not ME can’t tell

A student is a business major.

A student is on the basketball team. ME not ME can’t tell

6. (6 pts) (a) If you were to flip a coin 3 times, list all the possible outcomes. Use H for heads, and T for tails

(b) Fill in the probability distribution for the number of heads obtained on three flips.

X = number of heads

P(X) = probability

7. (6 pts) If you have a group of 20 students and 12 of them are women, what are the following probabilities?
Express each as a fraction, a decimal, and a percent.

(a) If you choose one student,
what is the probability the student would not be a woman?

(b) If you choose two students with replacement,
what is the probability both are women?

(c) If you choose two students without replacement,
what is the probability both are women?




8. (3 pts) If Minitab or other software gives a P-value as P-value = 0.000, what could you conclude? (Circle all
that are correct.)

(a) The P-value is actually, truly, zero.
(b) The P-value is not zero but could be something like 0.000002
(c) The P-value could be reported as p < .0005
(d) The result of the statistical test is significant.
9. (3 pts) Statistical inference includes which of the following:
(a) Proving something is true with 100% certainty
(b) Proving something is false with 100% certainty.
(c) Estimating a population parameter with a level of confidence that is always less than 100%.
(d) None of the above
10. (3 pts) Which of the following are the same as the “independent variable?

(Circle all that mean the same)

Response Factor Treatment Outcome Predictor

11. (8 pts) (a) By hand, using a table, find the standard deviation of the following set of numbers: 1,5, 6, 6, 12

(b) What is the SSE (Sum of the Squared Error) for this data set? (Look at your work from above.)

SSE =




12. (10 pts) According to studies done in the 1940s, 29% of people dream in color. Suppose a researcher wanted to
check whether this proportion has increased and drew a random sample of 200 people and found 68 reported
dreaming in color.

(a) What is the sample proportion for this problem? Choose the answer with the correct number and the
correct notation:
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X =68 p=68

(b) By hand, find the 95% confidence interval for the population proportion of people who dream in color.

Confidence %
Level z
80% 1.282
90% 1.645
95% 1.960
99% 2.576

(c) Interpret the confidence interval in words.

(d) Does the confidence interval support the researcher’s idea that the proportion of people dreaming in color
has increased? Explain.



13. CHANGE THIS TO A MORE SOCIAL SCIENCE TYPE PROBLEM WHERE
SAMPLES ARE NOT INDEPENDENT NOR RANDOM (SURVEY DONE WALKING

AROUND, FOR INSTANCE) (10 pts) A package of Diamond roasted almonds is supposed to contain 6
ounces. Ifthe company wanted to make sure their machines were filling the packages correctly and so wanted to
test whether the mean weight was different from 6 ounces, what would the hypotheses be for a 1-Sample t-test?

Be sure to use the correct math symbols!

(a) Hypotheses (write using symbols and in words)

(b) Thisis a (circle the answer) One-Tailed-Test Two-Tailed Test

Suppose they drew a random sample of 20 packages and found that the sample had a mean of 5.8 ounces with a
standard deviation of 0.5 ounces.

(c) Are the conditions for a 1-Sample t-Test satisfied? For credit, describe in words how each condition is
satisfied and/or assumptions that will have to be made.

For the compute step, the Minitab results of the hypothesis test are given below.

N Mean StDev SE Mean T P
20 5.800 0.500 0.112 -1.79 0.090

(d) Interpret the results of the hypothesis test.

(e) Based on these results, which would you advise the company? (Circle your answer.)

Don’t adjust your machines, they appear to be filling the packages correctly, on average.



Adjust the machines NOW! The machines are clearly not filling the packages correctly!

14. (14 pts) CHANGE CONFIDENCE INTERVAL TO REFLECT LOW - HIGH A researcher
is investigating whether people who consume less sugar have less LDL (bad) cholesterol. She finds the LDL level
of a random sample of people who eat a low amount of sugar and the LDL level of another random sample of
people who eat a high amount of sugar. The two groups were completely separate with no relationship between
them whatsoever.

What is the independent variable in this study?

What is the dependent variable?

What type of study was this? ~ Observational Controlled Experiment
Choose the best hypothesis test for the study (circle your answer):
One Sample t-Test Two Sample t-Test Paired t-Test
One Proportion z-Test Two Proportions z-Test

Write the hypotheses for the test, using math symbols and using words.

The 95% confidence interval for the difference between the mean LDL of people with a high- sugar diet and a low-
sugar diet is (3.5, 13.4). LDL is measured in mg/DI.

Interpret the confidence interval in the context of the problem:

Does this interval show that there is a significant difference between MEAN LDL levels in people with a
low- vs. high-sugar diet? How can you tell?

Can the researcher conclude that the high sugar diet CAUSED the difference in LDL levels? For credit,
very briefly explain how you can tell.

Describe one possible confounder for this study.



15. (10 pts) In studying the environmental impact on bird life in tropical forests where palm oil plantations and
rubber tree plantations are located, researchers went to Thailand and recorded bird observations at various sites in
old growth forests, oil palm plantations, and rubber tree plantations. The “species richness” was measured by how

many different species of birds were observed in a 20-minute period at each site.

The graph below shows the boxplots for each group’s data. The dot in each boxplot marks the mean value of the

data in each group.

(a) What hypothesis test could be
used to see if there is a
significant difference in mean
species richness among all three

of the groups?

(b) Which group showed the most
species richness, on average?

(c) Which group’s data set had an
outlier? Estimate and interpret
the value of the outlier.

(d) Which group’s data set shows the most variability?

Species richness
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(e) Would it be reasonable to assume the population data for each group is normally distributed? Explain how you

can tell from the boxplots.

(f) If you were to perform a Tukey Test comparing the groups, which pair(s) of groups is/are most likely to have a
significant difference in species richness, on average (circle all correct answers):

Forest group, Oil Palm group




Forest group, Rubber Tree group

Oil Palm group, Rubber Tree group
16. (13 pts) A study investigated some Pain Management Strategies (PMS) for children. The study used three
groups of kids, all recovering from surgery. The kids either 1) listened to an audio book, 2) listened to music, or
3) sat with noise-cancelling ear phones for 30 minutes. The children were then asked to give their pain level on a
scale of 1 —10.

Use the given data to answer the following questions.
AudioBook: 5 6 7 2 6 3 4 8 5 4 Mean=5.000 StDev=1.826
Music: 5 4 4 7 6 4 6 4 3 5 Mean =4.8000 StDev. = 1.229
Control: 4 8 7 6 10 6 10 8 5 6 Mean =7.000 StDev.=2.000

(a) Which variable is the Factor)?

Is this variable (circle) QUANTITATIVE or QUALITATIVE?

What are the Factor Levels?

(b) Which variable is the Response?

Is this variable (circle) QUANTITATIVE or QUALITATIVE?

(¢) What would the hypotheses be if we wanted to conduct an ANOVA test a to determine whether there is a
significant difference in pain, on average, for the different pain reduction methods?
Write both hypotheses, and write the null hypothesis using both math symbols and words.

(d) Would the condition of equal variances be reasonable to assume for this problem? Explain how you can tell.

(e) Here is the ANOVA table for the data from Minitab:
Source DF AdjSS AdjMS F-Value P-Value
Factor 2 29.60 14.800 5.02 0.014

Error 27 79.60 2.948
Total 29 109.20

What number in the ANOVA table gives the mean variation BETWEEN the groups?

What number in the ANOVA table gives the mean variation WITHIN the groups?



Show how the F-value is computed using these numbers:

17. (12 pts) A sample of 6 households was monitored for one year. The household income (in thousands of
dollars) and the amount of power they used (in kilowatts) is given in the table

The Correlation Coefficient and Regression Line Equation are also given.

Income ($ thousand) | 31| 40 | 23 | 48 | 195 | 96 Correlation: Income , Power

Correlation Coefficient = 0.991
Power (Kilowatts) 5|13 10| 15| 61 | 33

Regression Line Equation:
Power =-0.116 + 0.3180 Income

(a) Which variable is the predictor:

and which is the response:

(b) What is r?

Judging by the r-value, would the data values be close to the regression line or more widely scattered?
Close Scattered Can’t tell

(¢) Find the Coefficient of Determination and interpret it in the context of the problem.

(d) What is the slope of the regression line?

What does the slope mean in terms of income and power? Be specific and use units.

(e) Use the regression equation to predict how much power a household would use annually if their household
income was $100,000.

(f) Locate the y-intercept and interpret it. Is it meaningful?



18. (3 pts) Label each scatterplot with one of the following:

Linear Association, Non-linear Association, No Association

A. B. C.

19. (4 pts) The following graph shows the relationship between organic food sales in the U.S. and autism rates.

Organic Food vs Autism
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(a) Circle the correct answer: This data shows that organic food sales and autism rates. . .
(i) are strongly negatively correlated
(i1) are weakly negatively correlated
(ii1) have zero correlation
(iv) are weakly positively correlated.

(v) are strongly positively correlated

(b) True or false: Organic food causes autism.




Have a wonderful break and best of luck in your future studies! Please keep me posted on how you 're using stats in
your continued education!



	Math 247: Final Exam       Name:_________________________________
	(125 points)
	Class Time: ____________________________
	5.    (4 pts)  Use your knowledge of the world to determine whether the following pairs of events are mutually exclusive (ME) or not mutually exclusive

