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Statistics 1040, Section 004, Quiz 1 (20 Points)
Friday, January 14, 2005

Your Name:
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Question 1: Controlled Experiments/Observational Studies I (13 Points)

The Public Health Service studied the effects of smoking on health, in a large sample of
representative households. For men and for women in each age group, those who never
smoked were on average somewhat healthier than the current smokers, but the current
smokers were on average much healthier than those who had recently stopped smoking.

e (6 Points) Why did they study men and women and the different age groups
separately?
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e (7 Points) The lesson seems to be that you shouldn’t start smoking, but once
you’ve started, don’t stop. Comment briefly.
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Question 2: Controlled Experiments/Observational Studies II (7 Points)

Fill the gaps in the following statements using the most appropriate words from the list
below:

Statisticians want to know the effect of a W f}rr veteer2 | (like the Salk vac-

cine) on a response (like getting polio). To find out, they compare the responses of a
bt Qerearp Q:iwitha M%ﬂ% @

To make sure that-the treatment group is like the control group, investigators (put
Ko L/ into the treatment or the control group at L

Whenever possible, the control group is given a M @ , which is
neutral but resembles the treatment.

In a _dplle~ W @ experiment, the subjects do not know whether they are
in the treatment or in the control group; neither do those who evaluate the responses.

V'placebo

v double-blind

Vtreatment group
observational study

vrandom
single-blind

(v) vaccine

confounding factor
objects

vcontrol group
controlled experiment

vsubjects
polio

vV treatment



Statistics 1040, Section 004, Quiz 2 (20 Points)
) Friday, January 21, 2005

Your Name:
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Question 1: Histograms (14 Points)

The following table is for the gestational age of 1210 babies:
Gestational Age | Number
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Draw a histogram for these data on the graph paper provided. Make sure to label the axes.
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Question 2: Observational Studies / Controlled Experiments (6 Points)

For each of the following studies, determine whether the study in question was a random-
ized controlled experiment or an observational study (circle the correct answer).

e Twenty male employees and twenty female employees participate in research de-
signed to compare “attitudes towards the Social Security System” of men and
women. Each individual responds to a series of questions on a survey. Mean scores
are computed for men and for women.

—
randomized controlled experiment observational study @

o A researcher wants to learn whether regularly taking zinc supplements may reduce
the risk of getting a cold. Volunteers in this study chose to (or chose not to) take a
zinc supplement.

randomized controlled experiment observational study

e A researcher wants to learn about whether computer simulations help students bet-
ter understand statistical concepts. She puts the names of 20 volunteers into a box
and randomly draws the names of 10 people who will use computer simulations to
learn statistical concepts. The other 10 study participants will use a conventional
approach, without computer simulations, to learn the same concepts.
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2 randomized controlled experiment observational study



Statistics 1040, Section 004, Quiz 3 (20 Points)
Friday, January 28, 2005

Your Name:

Question 1: Measures of Center and Spread (20 Points)

1. (12 Points) Find the average, the median, and the standard deviation of the fol-
lowing list of numbers:

Numbers Average ‘Median Standard deviation

8,8,8-8 o 3 o ® ¥

==

Show your work axid/or give a short explanation for your answer! Use the formulas
provided on the back.
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2. (8 Points) Below are sketches bf hlstograms for three llsts
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(a) Ina scram%aléa order, the averages are 40, 50, 60. Match the histograms with

averages:
Histogram (i): average = £0 @
Histogram (ii): average = 60

Histogram (iii): average = 40 @

(b) Match the histograms with the description (circle your answer):

e The median is less than the average. Histogram (i), (ii), or Cz'ﬂawﬂ '4%[] @

e The median is about equal to the average. Histogram (i) @ or (iii). Co

e The median is bigger than the average. Histogran@ (11), or (ii). [ﬂ,ha w Aas [D

Formulas:

sum of all numbers

avg =
8 how many numbers

*

SD = \/ average of [(deviations from avg)?|



Statistics 1040, Section 004, Quiz 4 (20 Points)
) Friday, February 4, 2005

Your Name:
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Question 1: Normal Approximation for Data (20 Points) o
Quesion 1 1 o byl oy

The Graduate Record Examination (GRE) is a test taken by college students who intend
to pursue a graduate degree in the United States. For around 428,000 examinees who took
the General GRE Test in 2001-02, the mean for the verbal ability portion of the exam was
- around 470 and the standard deviation was around 125 (http://ftp.ets.org/pub/gre/994950.pdf).
Show your work!
e (7 Points) The percentage of examinees who scored more than 670 on the GRE Lﬁﬁ 1
test is roughly 54 9.

D sk €30 oy Aimdird, vl ,
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e (7 Points) The percentage of examinees who scored between 320 and 570 is “’(“"12
about _ £%.3[  %.
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e (6 Points) In order to be among the top 10%, a student must have obtained a
minimum GRE score of about _£32.5 ﬂ ‘ 107
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Statistics 1040, Section 004, Quiz 5 (20 Points)

: 7‘ ) M@ Gz tam e Friday, February 11, 2005
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Question 1: Change Of Scale (12 Points) tored Gnowtr, v W""\

Conversion of temperature from Celsius to Fahrenheit is another example of what statis-
ticians call change of scale. The formula for conversion is

F° = §—C° + 32°.

A group of people have an average body temperature of 37.0° Celsius, Wlth a standard
deviation of 0.2° Celsius.

1. (8 Points) If we translate these results into degrees Fahrenheit, the average tem-
perature would be __3¥.€  degrees Fahrenheit, with a standard deviation of
0.36  degrees Fahrenheit.

avy FO= 23r0432= (06430 = 984 )
/\ gO F _?0 0»2—- 00 36 @

2. (4 Points) Someone’s temperature is 1.5 standard deviations above average on the

Celsius scale. When converting this temperature to standard units for an investiga-
tor who is using the Fahrenheit scale, we have to report .5 (Y/standard units
to this investigator.

L/If_‘@_ LS SDJMMMQ( o Olpiwpandy = 1S s om é&m&»gw
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Questlon 2: Correlatlon f Points) 4/,& pPP Z;«t:g 130, # € (2 frowen: p. ,4-56]

ot 0w M o4, (2/.«45 i 6, 204, QwadbicmL
43P01nts) If ' womén always marry men who weke ﬁve‘ayears older, ‘the correa jon

between ages of husbands and wives would be/(e) 2z~ %l Choose one of the
options below, and explain.

ivﬂMWMM¢QMW\W$/€QWQM ﬂz’?""g"‘?\l
© e Grreidion windd Ze 1, "

2. (4 Points) In reality, the correlation between ages of husbands and wives in the US
ISMLM Choose one of the options below

A‘ and explain
X 11 “ (oo v | M A,%Mlcx\,mﬂmﬂmz)ﬂmmmﬁ%w
é\om"‘ Cm:wt On M‘jﬂ&m( 1993 (et fq«ﬁﬁuﬂym%] e Condidin

Options: | (a) exactly -1 (b) close to -1 (c) close to 0
) ! (d) close to1  (e) exactly 1

Do S iger i e diotansbs ard int wac 4ol 0.9
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Statistics 1040, Section 004, Quiz 6 (20 Points)
Friday, February 25, 2005

Your Name:
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Question 1: The Regression Line (20 Points)

In a study, reading comprehension is tested for a large number of third grade students,
once at the beginning of the school year and once at the end of the school year. During
the school year, the students work on reading comprehension skills The following results

are obtained:

X beginning-of-year: average score = 75; SD = 15; ‘1 )A”( AX&«Z&«ZXZ{/?\ e

“y end-of-year: average score = 80; SD =17; r =0.6. AL" LA el votuo monl_
The scatterplot of the data shows a football-shaped cloud. Show yoé’r work! K, & ol 43/

1. (10 Points) Find the equation of the regression line for predicting the end—of—year

score from the beginning-of-year score. ,,.,‘%
(¢
ez B o 1X 2 g6 (P I ZW(%M“
$Dx = ey, X 8

PN AV E 6y = ayac gz 80~ 0,6¢- 35= ¥o- S| */3/ @
Uuaion | 6{#-@4'@-&— 23+ 0;6?&6&M~4~WM orlm= 19+ 0,€8:x @

2. (5 Points) Use the regression equation from part 1. to predict the end-of-year score
for a student who scored @) on the beginning—of-year test.
The predicted end—of—yean\score is: 8¢.g

prde o i =29 40.08-85 = 134 ShE = SLE
o0 ® > =

,, -2 WNZWM

3. (5 Points) Find the r.m.s. error for predicting the end—of-year score from the
beginning—of-year score.
The r.m.s. error is: _ 13, €
rom.S ervdf= \fi-rt Vo.gi - (7
= 0.%.
Vi-662" 13 @ &
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Statistics 1040, Section 004, Quiz 7 (20 Points)
Friday, March 4, 2005

Your Name:
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Question 1: Chance/Probability I (15 Points)

In a box of 15 chocolates, 5 are mint, 3 are orange, 5 are caramel, and 2 are cherry. I
choose two chocolates at random (without replacement!).

Show your work!
(it fod i )
1. (5 Points) What is the chance that the first is mint or orange? ,
The chance is 3.3 9. et | A/{ % Slooth o < 0%

S o }z"_ .

4‘:’% it o oTR ’i;—" + ’;’3‘ = -;%— = 0,533 = GSS‘Z

2. (5 Points) What is the chance that the first two are both orange?
The chance is 2. %€ %,

- .i.
.4m7£ :
ﬂ(.w-w{(f"‘“"j‘/ sy >Wﬂ]€
Yorin t% swolltorlicidun k2
Lt orange 2N = = 0.02% = 2.85(7,

3. (5 Points) What is the chance that the first is orange and the second is caramel?

The chance is o AY g
fobome 2k
IJWWI
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Please turn over!
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Question 2: Chance/Probability II (5 Points)

A coin is tossed six times. Two possible sequences of results are
())HTTHTH () HHHHHH

(The coin must land on H or T in the order given; H = heads, T = tails).
Which of the following is correct?

Circle your answer and explain:

1. Sequence (i) is more likely.

2. Sequence (ii) is more likely.

3. Both sequences are equally likel;\

"3, “M%Wﬁ gy o M M'rg,,ﬂ,MM%gﬂ @
O et | Mg oot 2:2:2-2:2-2 = 26z LY m,adéw
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Statistics 1040, Section 004, Quiz 8 (20 Points)
Friday, March 11, 2005

Your Name:
Joced en: Hhk 1040, Tl 1003, QA lor 24, 2003, Quin. F, Gusstirm |
Question 1: Box Models, EV, and SE (16 Points)

A game consists of tossing an 10-sided die, with sides numbered from 1 to 10. The die is
fair, i.e., it has the same chance of landing on any side. Every time the die shows an odd
number (i.e., 1, 3, 5, 7, or 9) you lose $2, otherwise you you win $1, except when the die
lands on 10, in which case you win (or lose) nothing ($0). Assume you are playing the

game 100 times. _ ‘ \
1. (4 Points) Find the box model. 2 %fr el """"47{"'!(
-3 #»mﬂﬁ‘ ik

\S"XE-Z' 13(19-_] "i)(m‘ "%Wﬁ(WWéJM

# draw s - IOC’
2. (6 Points) Find the expected value of your gain/loss. It is __ £0 ( f{l

s (Y4 oYl -k
bex »»V:dm. —_ o - 0 0.,5
E Vg = 100+ (-0,¢) = - €0 (4]

e . 9‘3.»2
= ikl 10t

2 4 tadh i ik
Aotk g kb
3. (6 Points) Find the standard error of your gain/loss. It is w'lg Lil { l3/'f?‘ -
— | | | 7 ”W“’g)
bk SD = [ Se(=2- (~0.6)2+ 1-(0~(-0.6)*# 4+ ( I-(=0.¢]
| [0
- /5 0t 1 (060 ¢y (16)"
o
|
- v/sﬁ 196t - 0,36 +4°1.56
10 Please turn over!
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Question 2: Law of Averages (4 Points)

A box contains 10,000 tickets: 4,000 [0]’s and 6,000 [1] ’s. And 10,000 draws will be
made at random with replacement from this box. Which of the following best describes
the situation, and why? Circle your answer and explain briefly.

1. The number of 1’s will be 6,000 exactly.

2. The number of 1’s is very likely to equal 6,000, but there is also some small chance
that it will not be equal to 6,000.

@The number of 1’s is likely to be different from 6,000, but the difference is likely to
be small compared to 10,000. -3 % [ o+ 2

Wk forke: " Option 3. # fo dert ecanoe #e damaz Lreor 15 m/(/(\‘% lyde
botctle O Luk ok o Aol Frle omdl comiperd By £
wandt of A, ! = 7 et ]

N

Formulas:

sum of all numbers in box
how many numbers in box

box average =

box SD = \/ average of [(deviations from box average)?]

*

EVsum = number of draws X box average

SE,um = Vnumber of draws x box SD



Statistics 1040, Section 004, Quiz 9 (20 Points)

Friday, March 25, 2005 ,ML) ~1 # 4 9 EW -,
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Questlon 1: EV SE, and Normal Curve 16 f’omts

w/m

Suppose it is known that 10% of all people in Utah have a specific blood type Suppose
I take a random sample of 500 Utah residents ... Show your work!

1. (4 Points) Find the box model. ¥ | s »aola\;#g i(%w( %
R o U I
| A. 0, olf o Aol 2

# donws : 500 tt diows: S00

2. (6 Points) The expected number of Utah residents in this sample of 500 who have
that specific blood type is 5?  with an SE of 6.3 .

|

il = = =0l
M%M%U T -,
e /za:j":

- /L 3 = 0,3
'(Iﬂ D= \/_1-[]( 0{03 (0 Ta [0
EViqn = SO0+ 0, = Y4 = *{HMM/&@,&WM
, ~( Aor sk img mihly
SEgum = /500 0,32223(03= 63 ~1¢,MWW
Tz,

3. (6 Points) The chance that fewer than 40 Utah residents in this sample have that
blood type is about _ €., 6% %, )

. - —
Swor L0232 __(yg x -5
A a‘} ‘L(ﬂ

4 S¢

-5 0 Su brta S marn =S and 1.5 £6,64%
pnen Adior — 1.5+ 1007 ~EELHN _

! - 13,36%': (57
ﬁ:{r”‘(w %ﬂ Please?;urn over!
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Question 2: lJrobability Histograms (4 Points)

Shown below are probability histograms for the

sum

of

(a) 100, (b) 400, and (c) 900 draws from the box [99 x [0] 1 x [1]. Which histogram

is which? Explain briefly.
0] (i) (ii)

(i) goes with sum __(a) (00

(ii) goes with sum _(M() ©

(iii) goes with sum () 900 @
Explanation: T%J'M ;P /4“77¢:

& Mo mumber of A Go&o A, "
Formulas:

sum of all numbers in box

box average = -
& how many numbers in box

box SD = \/ average of [(deviations from box average)?]
EVum = number of draws x box average

SE,,m = Vnumber of draws x box SD

Shortcut formulas for a box that contains only two different numbers:

(smaller x how many) + (bigger x how many)

average = ; :
& how many tickets in the box

fraction fraction
; X
bigger *° smaller

SD = (bigger - smaller) x \

Shortcut formulas for a box that contains only [0]’s and [1]’s:

number of |1]|’s
how many tickets in the box

average =

D :J fraction fraction

of [1]’s X of [0] s

N

0,



Statistics 1040, Section 004, Quiz 10 (20 Points)
Friday, April 8, 2005

Your Name:

-1 %,
Are you sad to see USU President Kermit Hall leave? -1 /14 ZM ”""’“‘“’&”(

This question has been inspired by the Utah Statesman’s poll of 1/27/2005, but the numbers are
hypothetical.

Question 1: Confidence Intervals (20 Points)

There are approximately 20,000 students at USU. A simple random sample of 300 USU
students was asked the question: “Are you sad to see USU President Kermit Hall leave?”.
We learn that 100 students from this sample answered: “No, I didn’t like what he did for
the university.”

1. (14 Points) If possible, construct a 95% confidence interval for the percentage of
all USU students who were not sad to see President Hall leave, because they didn’t
like what he did for the University. If you cannot construct such a CI, explain why

e A b, XD 2

Show your work. 0. ruA ¢ 300
26wl 7, '?_;;5 = 0,333 33, 3‘/,}@: i o [Mazwﬂ{tm) 3;% CL-

$O o - V0. 333 0.66% =0.222 = 04T (v M,.,{W,J oa@'&%i(&a‘%%). Sﬁz
A o 4 P/
CEggm = V300 049 5 (2.32:0.41 = Z1Y @ 3337t 21-0L17,

S y . 33.37% ¥ 5.4%
o= Ll jo )= 2. Hx 2392 = 2291 & 3830 D
2. (6 Points) Suppose that in the sample of 300 students, 298 students were “not sad
to.see President Hall leave, because they didn’t like what he did for the University”.

Would it still be possible to construct a 95% confidence interval for the percentage
of all USU students who were not sad to see President Hall leave?

Yes, possible omﬂo, not Eossib@lhy or why not? Explain!
You do not have to actually ¢ ruct this confidence interval, but you
do have to show calculations necessary to support your answer. ‘
25&7 - e,
el % = 200 0,9933 = 33,33/0 @
: y 1 7 ¢TI
foo U i by oot Zy \00 T (me%%ﬁw‘t%/"q'&")

@ Please turn over!
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Statistics 1040, Section 004, Quiz 11 (20 Points)
Friday, April 15, 2005

Your Name:
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Question 1: Confidence Tntervals for Averages (20 Points)

A telephohe answering service, at the end of each call, completes a report in which the
length of the call is recorded. A simple random sample of 150 reports yields a mean length
per call of 1.2 minutes with a standard deviation of 0.4 minutes.

1. (12 Points) Construct a 95% confidence interval for the average length of all the

calls handled by the answering service. -2 )P el mg [im L
$O0= 0.4 A if, hrt linbd

S—ESQMI‘\/iSO -0&; 4,9 @ (LW=W;M)

By = _[%79’ = 0,032% % 003 |
9% (L. 1 2mim 2 e 0,03 mim = _|lmin £ (26 men @ |

¥ @0 0

2. (5 Points) Because some of the calls are quite lengthy, call length does not follow
the normal curve; it has a long right tail. Does this mean that your confidence
interval calculated above is incorrect? Yes, incorrect oircle your
answer and explain briefly. 3 .

W, o s ok | T2 a L A saeriag vod er A A Mﬂé@
Ry & ot ain A % T (’M/( ‘

Ty

3. (3 Points) True oir_cle your choice — no further explanation needed):
95% of the calls received by the answering service have a length that falls between

the lower limit and the upper limit of the confidence interval calculated in part 1.
above.

[ W ot 95 coffelelt Mol B aversgg gl Aikuntin Mot gy i =
M/ma Wz_m‘_mw MA 55, A %'Wﬁlease turn over!
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7 Statistics 1040, Section 004, Quiz 12 (20 Points)
R | Friday, April 22, 2005

Your Name:

- ek 040, Tkl 2003, Duamler 35,2083 | Quin 12 Gussbin 3

uestion 1: Tests of Significance (20 Points)

Past experience indicates that the time for high school seniors to complete a standardized
test follows a normal distribution with a mean of 35 minutes. A simple random sample
of 20 high school seniors was taken and it was found that on average, it took them 33.1
minutes to complete this test, with a standard deviation of 4.3 minutes.

Make an appropriate test to see whether or not these data suggest that the mean time
needed by high school seniors to complete this test is different from 35 minutes.

Show your work! -5 4* M A
oy 3kt 4 A5

1. (3 Points) State the null and the alternative hypothesis for this problem, in words
and in terms of the box model.

| h wnlll M,;M owmwﬁm«l 4 il (D

£y f oz 3S i

2. (5 Points) Calculate the appropriate test statistic.
Y Aur- il [ AR et ank for 35

olovived (m%) = 33 e~

pop oA (arve) = 35

0= 4325 =0 @

SES“”\; \/2‘0—' Y4 = (9, F @

SF,:L?i~- ‘k'o
Fays B2 - gas xt0 (D)

t= 33, (- 35S - - (L3 @ Please turn over!
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B 3. (4 Points) Obtain the (approximate) P—value (use the appropriate table!).

Y dY=20-1=3 D

Niho ok Ha £~ care MW arpuwrd 0 08 vt ot T ol i |3
(onstand of =0.9) om Th Al for e £ ~Carrt 1 TL 19 At of oo

£:0,9 & Ahrgen 133 M,/LJ.\M ﬁ&“
i

U Vv
gt’(g lcgd/o -9 "9
D Porallog - Lt Auihs “ungller; & ., Afowetn. S Tsand lo7s @-v}al{v@y

4. (6 Points) State your conclusions in terms of rejecting (or not rejecting) the null hy-
pothesis and in your own words. (If approriate, also speak of statistically significant
or highly statistically significant.)

Ll} &mcéw/tm‘-

ok it th el ( Ponboas> 5% G

¢ Mo o, MWWQ M%WA%oMpW
- "ot o it Afink g 35 i G
(M. A e Rt Aok gl et e ! ]

5. (2 Points) Explain briefly why you chose this particular test to answer the question.
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