Math 247: Test 1 (Wright, Spring 2020) Name: KE ?/

In-class test /70 points Take home test /30 points

(5 pts) Exercise apd Happiness. Suppose you gather data from your classmates by asking how many hours they
exercise per week and whether or not they are generally happy.

List the variables and state whether each is categorical or numerical.
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If you found that people who exercise more are generally happier, could you conclude that exercise CAUSES
people to be happier? (Circle your answer.)
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(5 pts) Write what each of the following symbols stands for: x, x, n, s, Z
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(5 pts) Vitamin C and Allergies. A study done by the Mayo clinic examined whether breast-feeding mothers
who were choosing to take large doses of Vitamin C had children who had a lower chance of having allergies.
They found there was a 30% lower risk of children having allergies for the Vitamin C moms, as compared the

children whose mothers were not choosing to take Vitamin C. , {o k
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This study is (circle one)  a randomized, controlled EXPERIMENT @BSERVATIONAL STUDY7

Can we conclude from this study that taking large doses of Vitamin C actually caused the reduction in
allergies? Briefly explain.
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4. (9 pts) A researcher is interested in the effect of music on memory. She takes a random sample of 60 Cue:
College students then randomly assign students to one of three s: those who will listen to “quiet 57
music, those who will listen to loud music, and those who will not lmusw Each group worW
memorization task while hst(ai@o music (or not) and then takesa memory test.

What was the research question for the study?
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This study is (circle one) (~ a randomized, controlled EXPERIMENT an OBSERVATIONAL STUDY

4
Mews re

What is the treatment variable?

What is the response variable? / Viemprid '%/" 5']L résu [ 1/‘5 .

If the researcher found that students who listened to quiet music performed significantly better on the memory
task, could she conclude that the music CAUSED the better memory results? Explain.
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5. (2 pts) The given graph shows the percentage of games won —
by the New York Yankees and the Boston Red Sox for one 531 5 = {
g

season. Explain why this graph is misleading.
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(10 pts) Women in rural, developing nations typically have many children. The Gates Foundation investigated
the relationship between education of women and birthrate. The boxplots below show a graph of the number of
children per women based on whether the wogan had more or less education..

o -
2 \_; 4K" é
more education — . »
FQRR=10

“3\’" : !\//9
less education : 3 l

v \/ N

j = % ) 3 i 1 y | V

; X - ‘
e Y
5 6 fof 9 1516

Number of children

i
ot
VG

What does this graph suggest about the relationship between education of women and birthrate?
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Which group has outljers in the data and what are the a pproxnnate value of the outliers?
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Excluding the outliers, which group’s data showed the most variability? )
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7. (10 pts) The percent return on stock for the '
NASDAQ from 1971 to 2010 is shown in the FercenNRERIIGISIC J00S = g
histogram. lg 7
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Use the histogram to answer the following questions. > 7
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| (c) What is the relative frequency (express as a fraction and a decimal) of the stocks that had a negative return?
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(f) Based on the shape we know what about the mean relative to the median?

(i) The mean is greater than the median (iii) The mean is exactly equal to the median
N , . .
\@ The mean is less than the median (iv) Can’ttell.
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9. (12 pts) A random sample of 5 students were asked how many times they check their social media per day.

Their responses were 0, 9, 10, 16, 100

(a) Construct a dot plot of this data. C Ar=afp ns Wl Vary )
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(a) Find the mean of the data and mark it with a triangle on the dotplot. Then find the median.
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(b) Which is a more “typical value” for this data set, the mean or the median? MEAN
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(d) Because of this effect, we say that the mean is not [feSistar]

(e) By hand, find the standard deviation of the data.
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10. (10 pts) The lifespan (in years) for a number of different mammals in San Luis Obispo is graphed below, with,
the summary statistics shown below that. Use the graph and the summary stats to answer the questions.
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Summary statistics:

Column n Mean  Variance Std.dev. Std.err. Median Range Min  Max Q1 Q3
Longevity 2 15.4 77.09 8.78 1.55 12 36 S 41 11 16
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(a) How many data values are there? /) = 3) Z,
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(b) How many mammals had a life span over 30 years? 3 mamme. L.

(c) What proportion (relative frequency) of mammals had a lifespan over 30 years? 5— = . 0 7 £ j{‘

(d) Which would it be more appropriate to describe the center and variation of this data set: (circle one)

the mean and standard deviation

(‘the median and IQR .
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(g) Find the Lower Qutlier and Up;;evrrhO'utlier' Limits.
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(h) Is the data value of 35 years an outlier? Explain how you can tell based on the Outlier Limits you found in (g).
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