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MA 207 Exam 1 Review Name: : (—Q\ Date: Time:

A gradebook for a summer statistics course includes columns for exam 1 score and course letter grade.
a. For each variable, state whether it is quantitative or categorical.
i. Exam 1 score VO T o WL, “tnTinuo s ( cov\d w1 oo

ii. Letter grade i e b e ) 0

b. The exam 1 scores were: 75, 80, 22 85, 92, 84. Make a stem-and-leaf plot for the exam 1 scores.
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c. Make a histogram for the exam 1 scores using the intervals [0,10), [10,20), etc. on the horizontal axis.
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d. Find the five number summary.
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e. Findthe range. -

f. Find the interquértile range.

g. What score must a student be abovie to be a high outlier according to the IQR criterion?
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h. What score must a student be below to be a low outlier according to the IQR criterion?
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j.  Make a box plot. tv\,;c\\ms\' non - pottier
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k. The same exam 1 scores are listed again below. Calculate the mean (to one decimal place more than
the observations) and the standard deviation (to one decimal place more than the mean) by setting up
a chart as done in class.
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I.  For this part only, con3|der the data set without any outliers.

i. Find the mean of the data without outliers. Is it much different from the mean with outliers.?
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ii. Find the median of the data without outliers. Is it much different from the median with outliers.?

ii. In general, is the mean resistant to outliers?

iv. In general, is the median resistant to outliers? _
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m. In general, when is it more appropriate to use the mean as a.measure of center, and when is it more
appropriate to use the median as a measure of center?

n. Descrlbe the shape center, and varlablllty of the distribution and any striking deviations from the overall
pattern. wy T _ o S A -
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Hints (these hints will not be given on the exam): (1) For the shape, is the distribution symmetric, right
skewed, or left skewed and how many modes does it have (e.g. unimodal, bimodal)? (2) For the center
use either the median or the mean, whichever is appropriate for this particular data set. (3) For the
variability, if the median was the appropriate measure of center, state the IQR to describe the
variability, but if the mean was the appropriate measure of center, state the standard deviation to
describe the variability. (4) If you used the IQR to measure variability, use the IQR criterion to find the

outliers (you already did that above), but if you used the standard deviation to measure variability, then
use the standard deviation criterion to find the outliers.]

.



2.

In a study, seeds of a particular flower were germinated, and the heights x of the plants were measured
after one month. The data was found to be approximately bell-shaped with mean 1.75 feet and standard
deviation 0.25 feet.

a. What is the z-score for a plant that is 2 ft?

b. What is the z-score for a plant that is 1.5 ft?

c. Approximately what percent of plants are between 1.5ft and 2 ft? Shade an appropriate region
under a bell-shaped curve to represent this. Be sure to include a scale on the horizontal axis.
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d. Approximately what percent of plants are between 1.25 ft and 2.25 ft? Shade an approprlate region
under a bell-shaped curve to represent this. Be sure to include a scale on the horizontal axis.
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e. Approx1mately what percent of plants are between 1 ft and 2. 5 ft’? Shade an approprlate reglon
under a bell- shaped curve to represent this. Be sure to include a scale on the horizontal axis.

f. Appre)ilmately”what pchent of plants are talle_r than 2 ft?

g. Approximately what percent of plants are taller than 1.25 ft?
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h. Approxn‘mately what percent of plants are shorter than 1.5 ft? (Equivalently, if a plant is 1.5 ft, what
percentile is it in?) oy LR =

i. App"roxlmately what percent of plants ar/esh‘_cfgﬁerthan 2.25ft?
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j. Approxmately what percent of plants are between 1.5 ft and 2.25 ft? 1149, |
k. Ifaplantis 1ft, whatisits z-score? LR i

. Ifaplantis 1 ft, what percentile is it in?




m. If a plant has a z-score of 1, what percentile is it in?
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n. If aplant has a z-score of 1, what is its h_ei'gvl'tt? (Remerhbter to include units whenever appropriate.)

p. If a plant has z-score z = 1.6, what is its height? (Include .units.)
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g. What height must a plant be above to be a hlgh outher accordlng to the standard deviation
criterion? :
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r.  What height must a plant be below to be a low outlier aceording to the standard deviation criterion?

Below is a contingency table showing survivals (S) and deaths (D) of patients after surgery in two hospitals
(A and B). Give your answers are fractions (do not reduce the fractions).

Hospital A | Hospital B
Died 63 16
Survived 2037 784 132

(a) What proportion of subjects survived? What kind of propdrtion is this?

(b) What proportion of patients were at hospltal A’? What kmd of proportlon is this?

(c) What proportion of survwors were at hospltal A’P What kmd of proportlon is this?

(d) What proportion of hospltal A patlents survwed? What kmd of proportlon is this?

(e) What proportlon of patients were at hospltal A and survwed’? What kind of proportion is this?

(f) What proportlon of patients died at hospltal B or survwed at hospltal A?

(9) What proportlon of patients were at hospltal Aor surwved'?
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(h) True or false: Hospital A is better because ‘more patients ! survwed Justify your answer.
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4. The scatter plot below shows number ef full-time faculty members (in thousands) at four year colleges in
certain years, together with the equation of the least squares regression line and the value of »*.
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(i) What is the explanatory variable? =  i:
() What is the response variable? oWl B Lol X

(k) Describe the overall pattern (form, direction, strength) and any striking deviations from the overall
pattern (regression outliers). [Hint: form is I|near or nonlinear, direction is positive or negative, strength
is strong or weak. There are no hints on the exam.]

(I) In a complete sentence, explain what the value of »* means in the context of this problem. Be sure to
include the actual value of 7> in your explanation.

(m)Does the passage of tlme (an mcrease in the year) cause an increase in the number of faculty?

(n) What does the regressmn llne predlct for 2007'7 lee your answer to two decimal places and include
units. Show your work using the equation of the regression line. Is this extrapolation: Yes or no?
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(o) Estimate the actual value in 2007 frem the scatter plot. Include units.

(p) What is the residual %or 2007? Include units.
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(a) What is the y-intercept, including units? Explain what this means in a complete sentence in the context
of this problem. Does this make sense in this context?




(r) What is the slope, including units? Explaln what this means in a complete sentence in the context of
this problem. o A o Locdl\ pe o0

(s) According to the regression line, during what year will there be 1,100,000 faculty members? Show your

work using the equation of the regression Ilne Give your answer to the nearest year Is this
extrapolatlon ‘Yes orno? . ) ‘

Consider the scatterplot beIoW showing data available\ at \}VWW:WOrIdbank.org.

BirthRate vs. Users DX 2
50 B sehop el I O
-
. ® %e .
o 40 o .., L
& ar
2 CXxe
o 30 W et
o ® e ® .
=~ N »
,: ° ': o o ° °
820 ¢ ece et .
2 - ° e e
-é o'—r.;.' - —
s e0® Ad °
® 10 s ¢
0. . — _— N
0 20 40 60 80 100
Internet users per 100 people

a. What is the explanatory variable?

b. What is the response variable?
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c. Do changes in the explanatory variable cause changes in the response variable: Yes or no?
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d. Describe the overall pattern and any striking deviations from fhe overall pattern.
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e. Does it make sense to compute a correlation coefficient for th|s association: Yes or no? Why or why
not?



