1.2
STAT:2010/4200, Statistical Methods and Computing 50
Spring 2020, Instructor: Cowles
Midterm 1

Show your work on any problems tha,t involve calculations.

1. What is the data type of each of the following variables? Circle one choice for each.

(a) types of kitchen appliances manufactured by a company (microwave, pressure
cooker, blender, etc.)
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iv. Discrete quantitative
v. Continuous quantitative
(b) the ratings awarded to high school bands in a state competition {Superior, Ex-
cellent, Very Good, Fair)
i. Binary '
ii. Nominal
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iv, Dlscrete guantitative
v. Continuous quantitative

(c) the number of cats housed by the Jowa City animal shelter each year
i. Binary
1 ii. Nominal
iit. Ordinal

Cﬁ'ﬁlscrete quantltatlve
v. Continuous quantltatwe

2. The brain weight of sperm whales follows a normal distribution with mean 15.5 pounds
and standard deviation 3.6 pounds.

- (a) What is the probability that a randomly selected sperm whale has a brain that
é weighs between 10 and 12 pounds? /Numeric ANYWET; shovg your work. )
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(b) Only 10% of sperm whales have bra,ms that weigh less than _1Y:G ¥ pounds
(Fill in the blank with a numeric answer; show your work.)

55 - 1.28(30) < 1097
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3. In lectures at the beginning of the semester, we used a dataset containing nutritional
information on different kinds of cereals. One of the variables in the dataset is:

¢ fiber: grams of fiber per serving

Refer to the SAS output provided in answering the following questions about these
data.

(a ) The distribution of the fiber variable is (circle one):
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1 rlght skewed” Iy
oIt dkewed
iii. roughly symmetric
iv. no way to tell from output provided

(b) Give the range of the fiber variable (numeric answer). Show your Work and
tell what part of the SAS output you used to get it.
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(c) Would the mean and standard deviation provide a good numeric summary of the

fiber variable? ( yes Why or Why not'?
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4. This set of questions is based on a dataset described as follows:
Data on Vocabulary and Education from the 1989 General Social Survey

[1] Observation Index
[2] Education, in years
[3] Vocabulary Test Score, 10-Item Test

Source: 1989 General Social Survey, Natiomal Opinion Research Center.
Distributed by the Inter-University COnsortlum for Political and Social

Research, : \:;

(a) What direction of relationship would you expect between education. and vocab-
ulary score? Circle the one best answer. S
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1. negative
iii. no relationship
{(b) Before runnihg correlation, we should (circle all of the statements that apply):

i. Make a pie chart of each veriable individually.
i~ Wiaks gure thal both vanables are qua.ntltadtlvexi
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iy Check for extreme outhers m both varmbles
@ "Make a sca,tterplot to determme Whether the relatlonshlp is hnea;r
(e ) The coeficient of variation (Rz) is 0.248 for a linear regressmn with education
as the predictor variable and vocabulary score as the response variable. Clircle
all of the following statements that this implies.
i. There is a very strong linear relat10nsh1p between the two variables.
~ 11 About 25% of the vaneblhty in vocabula.ry score is expla.med by educatlon

(d) The slope b from the regression model is 0.374. Explain what this means in terms

of years of education and vocabulary test score. ﬁ[“ N ,
L oy ; P ;, L o. f/'éf’i".xi{rﬂ_ 1 Z) HJ Gt
4 / Al Lf et j'}\ b ’a A ¥l
F oy @adn OV £ o

éx% F‘Qd"f‘ BN ?\‘Lﬁ{f" A tf’é" & ”Qw;“) 4““ (})-’f) | 1) h'L ; nf'ea . &
in NDT w2y fe»(lﬂﬂ\\{ ES QW 1 {

N



. Investigators suspected that Benzo(a)pyrene, or BaP, from a pipe foundry in Phillips-

burg, NJ, might be contaminating household air. This dataset presents data from
14 different days on samples of indoor air from a house near the foundry and sam-
ples of outdoor air collected at the same times. The measures are concentratlons of
BaP-containing particles no larger than 10 micrograms.

The two variables are: indoor air BaP outdoor air BaP

Reference: Lioy, PL, Walman, JM, Greenberg, A, Harkov, R and Pietarninen, C

(1988). The total human environmental exposure study (THEES) to Benzo(a)pyrene:
Comparison of the inhalation and food pathways Archives of Environmental Health,
43: 304-312.

The following are the indoor values.

10 10 25 @ 40 45 45 {55 55 70 (75 190 220 285

(2) Find the five-number summary for the distribution of indoor air BaP.
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~ (b) Which types of plots would be appropriate for representing the distribution of
this variable? (Circle all that apply.)

i. bar graph

£V, stem nd Ieaf plot
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