Stats 10 Lec 2: Midterm 1

Version 1

Introduction to Statistical Reasoning
UCLA, Fall 2016

Instructions: You have 40 minutes to complete the following questions. This exam is closed book.
You ma)'r use only one sheet of paper with handwritten notes. Calculators are allowed, but no other
electronic devices are allowed. There are 21 (19 multiple choice and 2 short answer) questions

worth a total of 50 points. Good luck!

Academic Misconduct: Any potential violation of UCLA’s policy on academic integrity will
be reported to the Office of the Dean of Students. All work on this exam must be your own.

In the Special Codes section of your scantron, fill in a 1 in the K column.

(Turn over when exam starts)
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that a larger gap exists
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Problem 1 Say we have the five pumber summary be highest value. W

between the lowest value and Q1 than between Q3 and t
the shape of the data set? ’ 4‘ e

(a) The distribution of the data is symmetric. o I
(b) The distribution of the data is right-skewed. e , -
@The distribution of the data is left-skewed.

(d) The shape of the data set cannot be determined from the information given.

Problem 2 The regression line to predict variable y from variable z is computed to be
Predicted y = a + b,

for some values a and b. The regression line to predict z from y 18 computed to be

)
Predicted z = ¢+ d¥,

- e

— e for-s0ine values ¢ and d. Is it possible for the slbpe b to be the same as the slope d?

(a) Yes, always fo= L7 0 - Q

es, sometimes \6 - %—7\7 - b

lo: A-\

(c) No, never X<

(d) Cannot be determined from the information given
Xy oy

Problem 3 Many medical researchers have suggested that the incidence of asthma is higher in
city-dwelling children than among those living in the suburbs. Some reasons provided are that
city-dwellers are exposed to more pollution, more indoor smoke, and other possible contributors
to asthma. However, researchers at Johns Hopkins published a study that found that there was
no difference in asthma rates between city children and suburban children. Which of the following
most likely describes this study?

ﬂhis is an observational study, because researchers can’t control the factors that affect asthma.
1L conll

~

(b) This is an observational study, because researchers can’t control whether the children live in
cities or suburbs.

(c) This is a controlled experiment, because the researchers selected the children they wished to
study.

(d) This is a controlled experiment, because the researchers selected the factors that might lead to
asthma. -
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Problem 4 If the correlation betwe itati
ts stween two quantitative vari i : i
following are true? stsiaiatuset it e ahdk

I. The scatterplot could be a random cloud of points.
II. The scatterplot could be noniinear.

III. All the points would lie along a perfect straight line, with no deviation at all.

(a) I only
(b) II only
@III only
(d) L and Il only /
(e) 1,11, and 111

The following information is used in Problems 4 and 5.

A class has 10 students. The scores on the latest test, in order, were:

g8 79 81 81 101 82 83 84 90 79
Problem 5 What is the interquartile range of the test scores?

(a 22 ‘ - ,A .
35" 22 34 (3% 7227

11 70( 7'3’ “-1)‘)75 ! W L ?S’\// < ° 3
@7 / ‘2)/,,,’,

@) 3

Problem 6 What is the median test score?
(a) 83.5 .

(b)'/83

(c))82.5

(d) 82 /

(e) 81
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team last year.
t the pasketball
m members

ketbau
Problem 7 Greg Pikitis played on his high school’s sOCCer bei) ar;d r}?foughou
He scored 18 goals throughout the soccer season and made 28 baske ]?, each of his tea
season. The following summarize the total number of goals an d baskets DY
throughout the season.

Soccer Goals
Basketball Baskets

er?
Based on these statistics alone, is Greg a better soccer player or basketball play

(a) Greg is better at basketball.
()
@ reg is equally good at soccer and basketball.
/ d) Cannot be determined from the information given.

{sreg is better at soccer.

The following information is used in Problems 8 and 9.
ne week

The manager of an ice cream shop recorded information about his customers over a of nes)
ere

period. For each customer, the manager recorded the ice cream flavor ordered (flavor pre
and whether the person wanted it in a cone of cup (container preference).

== T Chocolate | Vanilla | Strawberry C./ oo
Cone 120 160 20
Cup 45 40 15
Problem 8 What proportion of customers ordered a cup? L,»o
(a) 0.73
(b) 0.40
() )0.75

\/ .(d) 25

Problem 9 What proportion of customers who ordered a cone wanted chocolate ice cream?

(a) 0.73

0.40

(d) 0.25 o
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Prol_)lem ElO The pH is used to measure the acidicity or basicity of aqueous solutions. Neutral
solutions (like water) have a pH of 7. Acidic solutions (like lemon juice) have a pH less than 7, basic
solutions (like bleach) have a pH greater than 7. For a technical report from the Union C,arbide
Corporation, data on the basicity of ground water was collected on a random sample of wells in
Northwest Texas. Below is a scatterplot that (lustrates the observed relationship between pH and

bicarbonate in the well water.

250 -

200 - [}

bicarbonate (ppm)

7.0 75 8.0 85

pH

The report uses the pH to predict the level of bicarbonate (measured in parts per million) in the
well water. The regression line has the equation

Predicted bicarbonate = 432.15 — 37.77 pH

with an r2 of about 11.5%. Choose the best interpretation of the value of r2.

" (a)/ Predictions of bicarbonate based on the regression line will be correct in about 11.5% of the
cases.

About 11.5% of of the data lie within one standard deviation of the regression line.
}‘&)\About 11.5% of the observations fall on the regression line.
x (d) WAbout 11.5% of the total variation in bicarbonate is explained by the regression line.
. -_——

(e) About 11.5% of the total variation in pH is explained by the regression line.
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The following information is used in Problems 11, 12 and 13- )
“p - t
niversmes m
colleges and u . histogra

nt loans-
stude bachelor’s degree

tage points.

The Wall Street Journal collected data on 2 large number of
States in order to examine factors that affect defaults (;nf o
i > i rcentage points or pri

shows the student loan default rates (in pe ge p ) o oo

colleges and universities in the United States. The bin W1

200 l__

Default Rate

Problem 11 What is the shape of the histogram?

(a) Symmetric and unimodal
77

(b)\Right-skewed and unimodal 5 \/\AJ( ef L
>4 Right-skewed and bimodal /
(d) Left-skewed and unimodal / \ /
(e) Left-skewed and bimodal / NN

</ Problem 12 Which summary statistics would you use to measure the center and spread for the

histogram above?

(a) Median and standard deviation
/ (b)\Median and interquartile range
(c) Mean and standard deviation

(d) Mean and interquartile range




Stats 10 Lec 1: Midterm 1

il (el

Problem 13 Which of the following boxplots corresponds to this distribution?

(a)

weq i |l feemamaaoacan @ o oo
v
f T T T — T T 1
0 10 20 30 40 50 60 70
Default Rate
----------- ~ B oo ©
- T T T T T T 1
0 10 20 30 40 50 60 70

Default Rate

(c)

[ T T T T T T 1

0 10 20 30 40 50 60 70 /

Default Rate

(d)

----------------------- ® o
f g T T T T T 1
0 10 20 30 40 50 60 70

Default Rate
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The foll i g
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Problem

14 i

uate students a‘,)’cv }Sé}LOf the plots below could describe t:
A taking an introductory Statist)c::s- class?

ribution of height

(129

s of self identified

Problem 1
5 .
poirila stodant Whlch of the plots below could describe the dis
s in a large UCLA statistics class? e the €

(a)
(b)
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The following information is used in Problems 16, 17, and 18.

lyzed in lab contains information about a random sample of

The data 2009Births.ftm that you an:
Jow shows the association between the mother’s age

births in North Carolina. The scatterplot he
(Mage) and the father’s age (Fage).

Newv_2009Births o (‘Scetter Plot 1+
501 o /
2 4 cg}a ﬂ.%
: o et TS e
4 (EEEI%$: ; @%O
gSO- oﬂ"e i ;}ragéin W o -o
g 1 =] r> :“;ﬂ:E : 5 dng
Lo ol ¢ o
r’ﬂﬁro °
109 |
1L~
0 4
o 10 220 30 40 50 6O

Fage
— Mage = 0673Fage + 7.5, r=059

Problem 16 The correlation coefficient is approximately

(a) 0.59
(b) 9.77
(c) 7.5

(d) 0.673

L

Problem 17 What is the value of the intercept?

(]
A

(a) 0.59 V

(b) 0.77

( (c) .5
(d) 0.673

Problem 18 What is the approximate predicted age of the mother when the father is 32 years

| old?

% (a) 32

5 @29 ) . '

(c) 35 ‘/ i
(d) 25 }

e e

O R e
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Short Answer Questions

Write your answers to all short answer questions in the space provi
Show all your work. Each question is worth 6 points (2 Pointrs) ;))::.ded t)n these pages.
part).

Problem o -Census af Schsol s afl international program that asks students to contrib
data by answering some survey questions. From this program, we gather the height an;1 e
span measurements of a ra.ndozrf sample of 500 students in the United States. The scattera;(r)l:
shows a positive linear relationship between height and arm span. The corresponding c0efﬁcien1::; of
0.64. The mean arm span is 70 inches with a standard deviation of 13.5 inches.

determination is

The mean height is 66 inches with a standard deviation of 12 iuches.

(a) Calculate and interpret the slope of the linear model for predicting arm span from height.

=y

slope = ¥ 3¢
12.5
poet Olbl/l A /)—;’
z 6,12
z?,:i{,r(): fort S |
pegeaie 1N Vc:%"r‘, Haere's &

Loc \/ew"{'é Wl

-‘(\"C 9\0\3c S oz, w‘.em\l\rx%
orle- ineh (ACvease e O gxaovn

nterpret the intercept of the linear model for predicting arm span from height.

? (b) Calculate and i
N = oxtb o = ol1?
b fr = .
$ub el Q?‘/‘(“\E)“"\' Jo = ol bbbt b e
Conpy e sty

\!

70 Aor
23.4%

b
axmn SYon . : o
4 The lineaor odel s 343, V s YY\(\‘WB Hrar

‘m\’-?/(e‘()\' 7S
However

be S(ec\iu +Hhon hcic(}h'(»
U,!'LL\

AW AUS

the orm sPON widl
oy Hhat Hre anr'\gpam for o peeN

RS '\\\O%{(G\\ Ao S 7
\(\e\av\*’ Zero 23.4¥ wnches \cecaunse & FC(SM nus- have

Vos\\ave heigind
2'(0) What is the equation for the regression line for predicting arm span from height?
Y = AYm SYD\/\ v = %eﬁi?h(—

y = 0> X £ 2a4S
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Problem ic with & mean
21 The temperature in August in San Diego is unimodal and symmetrl

2- of 75 degrees (Fahrenheit) and standard deviation of 5 degrees.

(a) What percent of days are warmer than 63 degrees?

4 -~ :
' “19 -~ @

of the days in San Diego fall between?

=

(b) Between what two temperatures do 68%
- £ oxc
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( ( (c) We recorded a temperature of 57.5 degrees on August ond. Is this unusual? Justify your

answer. E ¢
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