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Name:

Stat 1040, Fall 1998
Final Test, Tuesday 15 December, 3:30-5:20

Show your work. The test is out of 100 points and you have 110 minules, so budget your time
accordingly.

1. In your town, there is a unique gumball machine. In the Holiday season, it contains red
gumballs and green gumballs. It is constantly churning to mix the gumballs. There are a
very large number of gumballs and 40% are red, the rest green.

(a) (5 points) If you buy 2 gumballs, what is the chance that they are both the same color?
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(b) (5 points) If you buy 8 gumballs, what is the chance that 5 will be red and 3 will be

green?
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2. Suppose that 60% of all people who are eligible for jury duty in a large city are in favor of
capital punishment. We are interested in how this fact might affect the composition of a jury
in a murder trial. Suppose a jury of 12 is to be randomly selected from all who are eligible
for jury duty in that city.

(a) (5 points) W hat is the chance that none of the 12 jurors selected favors capital punish-

ment?
(4) = 000017

(b) (3 points) If the jury were selected at random, would you be surprised if none of the 12
jurors selected favored capital punishment? Explain.
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3. (5 points) The correlation between two 1Q tests is 0.8. Both tests have an average of 100 and
an SD of 15. If someone scores 75 on the first test, which is the most likely:
(a) the person will score 75 on the second test.
(b) the person will score somewhat less than 75 on the second test.

@ the person will score somewhat more than 75 on the second test.

(Choose one option and explain briefly). 7The regression Q%c A s thak
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4. (5 points) This year, the toy “Furbies” are selling out everywhere. To estimate the percentage
of people who want to buy one, a market research company plans to sample 500 people in
Salt Lake City and 500 people in Logan. Other things being equal,

(2) The accuracy in Logan will be about the same as the accuracy in Salt Lake City.
(b) The accuracy in Logan will be quite a bit less than the accuracy in Salt Lake City.

{(c) The accuracy in Logan will be quite a bit more than the accuracy in Salt Lake City.

(Choose one option and explain briefly).
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5. In a study, reading comprehension is tested for a large group 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
4 end of year: average score = 80, SD = 17, r =0.6.

Assume that the scatter plot of the data shows a football shaped cloud.

(a) (7 points) Write the equation of the regression line for predicting the end-of-year score
from the beginning-of-year score.
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(b) (8 points) For those students who scored 65 on the beginning-of-yearscore, what per-

centage scored 75 or higher on the end-of-year score?
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'6. (7 points) A night time cold medicine “Relief” contains acetaminophen. A random sample of
65 capsules from a large batch of “Relief” has an average acetaminophen content of 589 mg per
capsule with an SD of 21 mg. Find a 95% confidence interval for the average acetaminophen

content per capsule for the batch.
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7. (10 points) This question concerns a study of fulltime workers age 25-54 in Cache Valley. A
simple random sample of 400 such people with high school degrees had an average income
of $22.500 and an SD of $16,000. A simple random sample of 225 such people with college
degrees had an average income of $31,400 and an SD of $17,500. For fulltime workers age
25-54 in Cache Valley, is there evidence that there is a difference between the average incomes
of those who have a high school degree and those who gave a college degree? Set up a null
and alternative hypotheses, perform the ajtfst, and clearly state your conclusions.
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8. (12 points) Many scientists believe that alcoholism is linked to social isolation. One measure
of social isolation is marital status, i.e., whether a person is married or not. To test the notion
that alcoholics are socially isolated, 280 adults were randomly selected and each was classified
as a diagnosed alcoholic, undiagnosed alcoholic, or nonalcoholic and categorized according to
his or her marital status. A summary of the response is shown in the table.

Alcoholic Classification Total
Diagnosed | Undiagnosed | Nonalcoholic
Marital Married 21 33 37 4 58 42| 116
Status Not married 59 47 63 59 42 sg| 164
Total 80 100 100 280

Is there evidence that marital status and alcoholic classification are dependent? Test this
hypothesis and state your conclusion.
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9. (10 points) In a flower breeding trial, the results were as follows:

Type of Flower || Observed number | Expected number || (Cus VEX,o)Z/EyP

tall stem yellow 278 256 .87

short stem yellow 306 328 ‘- *S”

tall stem white 223 205 (.58

short stem white 96 114 2 % 5 749

The expected counts were obtained using the breeder’s theory. Do the observed counts support
the breeder’s theory? Test at the 1% level. Set up the null and alternative hypotheses, perform
the test, and clearly state your conclusions.
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10. A high school teacher working at an inner city high school is concerned about the time
students spend working at after school jobs. She randomly selects 15 of her students and
finds the average time spent working at after school jobs is 13.1 hours, with an SD of 11.5
hours.

(2) (10 points) The national average is 10.7 hours. Assuming that the hours worked follow
the normal curve, test to see whether this teacher’s students work longer, on average,
than those in the nation as a whole.
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(b) (5 points) Assuming that the hours worked follow the normal curve, estimate the per-
centage of this teacher’s students that work less than 0 hours.
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(c) (3 points) From your result in part (b), do you think the hours worked really does follow
the normal curve for these students? Explain.
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Name:

Stat 1040, Spring 1999
Final Test, Monday May 3, 3:30-5:20

Show your work. The test is out of 100 points and you have 110 minutes, so budget your time
accordingly.

1. Inaschool district with 1500 kindergarten children, the heights of 64 randomly chosen children
are measured. The average height of these 64 children is 49.1 inches with an SD of 2.4 inches.
Suppose that the heights of kindergarten children are known to follow the normal curve.

(2) (7 points) Find a 95% confidence interval for the average height of all 1500 kindergarten
children in that school district.

SD=7 .4 "
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(b) (5 points) Approximately 95% of all the kindergarten children in that school district will
have heights in the interval 47/ * 4.8

1
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(c) Now suppose that you find out that the heights do not follow the normal curve.

i. (3 points) Is your interval in part (a) still valid? Explain.
Tes - s a conficleace rnbervad anel  the s e
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ii. (3 points) Is your interval in part (b) still valid? Explain.
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(d) (4 points) True or False (no explanation is required).

Whak .‘f ks "i. The average height of all these 1500 kindergarten students is in the interval found
AN wamoucd. in part (a) 95% of the time. Fafse

s 5 ii. There is a 68% chance that the average height of all these 1500 kindergarten children
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is between 48.8 and 49.4 inches. False




2. (5 points) In 1998 a researcher looked at a large, representative group of women. She found

that, on average, the older these women were, the less meat they consumed. True or
and explain: “The data show that on average, women eat less meat as they get older”.
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3. (5 points) For a statistics class of 50 students, the average score on Test 1 is 73.5 with an SD
of 15. The average score on Test 2 is 76.5 with an SD of 18. Explain why it is not appropriate
to perform a 2-sample z-test to decide whether the difference between the scores on Test 1

and Test 2 is significant.
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4. A box contains three tickets: 1, 8, and 9. We draw from this box with replacement. Fill in

the blanks and explain:
/ L
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(a) (3 points) As the number of draws g 1argler and larger, the data histogram of the
draws will look more and more like the /9f0bab’[‘l:;f /7/\5@9\7'” i for te ook

(b) (3 points) As the number of draws gets larger and larger, the probability histogram for
the average of the draws (when put in standard units) will look more and more like
e normal  cuarug -




5. (7 points) In order to estimate the percentage of USU students who go to Salt Lake City more
than three times a month, a simple random sample of 400 students was selected. Forty said
that they go to Salt Lake at least four times a month. Construct a 95% confidence interval
for the percentage of USU students who go to Salt Lake more than three times a month.
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6. A new food additive is regularly fed to 300 white mice selected at random from a set of 600.
The remaining 300 are fed a normal lab diet as controls. After two years, the 600 mice are
dissected and examined for 20 different forms of cancer - lung, liver, bone, and so on. A
two-sample z test is conducted for each of the 20 cancer rates, and the p-value for the test

on stomach cancer is 0.03 (against an alternative that the additive increases the chance of
stomach cancer). The other 19 tests all have p-values of greater than 0.05.

(a) (7 points) Is this strong evidence that the additive causes stomach cancer? Explain.
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(b) (3 points) What should be the next step in this investigation?
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7. (6 points) The first year professional baseball allowed free agency (allowing players the right to
negotiate contracts with any team they chose), a few of the wealthiest clubs paid enormous
sums to obtain a few players who had had very high batting averages the previous year.
During the course of the year, sports writers had lots of fun pointing out what bad judgement
the owners had shown, for almost none of the high-priced players did as well that year as they
had the year before. Is there a statistical explanation for this result, which does not assume
the (now-rich) players had grown fat and lazy? Explain.
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8. (10 points) In the game of chess, the first few moves play a very important role in determining
the final outcome. Five different opening strategies are highly favored by chess experts. To
determine whether one or more of these strategies is most preferred by grand masters in
international competition, a random sample of 100 grand masters is taken, and each is asked
which of the strategies he or she would prefer to employ. A summary of their responses is
given below:

Strategy A B C D E
Frequency 17 27 22 15 19

Make a x?-test of the null hypothesis that there is no preference between these strategies by
grand masters in international competition. You should state the null and the alternative
hypotheses and clearly state your conclusions.

el po /o/%de.azrwz —its 4 @waf,a, % choose ale randont. _
ol somg 56/&&%«-‘@/‘1 are /O/”%&/Y‘eaé ale Hecst é&' sone ﬂ/%ay

obs  ex ohs-esxp) Yo

17 ple; 4‘4«5"

17 26 .45

12 0 ‘20 pvvm
15 20 .25 ' 7

19 10 085 . 28

AE by olf 5=y L

The P value 05 fobwaca. 301 and 908 30 we do a0t
rejeck e auwdl - we conclude et Chere s no
evidencr gf a/wgf, /)rzfafe.wce. % could J"M/L e
pc&z‘y at fa/(/%@g/w




9. According to USA Today (1997), the age of adults getting knee replacements is distributed
according to the following table (the endpoint convention is that the class intervals include
the left endpoint but not the right endpoint).

Age (in years) Percentage of people

18-45 widith 27 2.8 .10
45-65 2o 24.6 (.23
68-75 to 43.3 k.33
75-84 to 26.7 2.67
85-100 s 2.9 17

Note: for the purposes of this question, we have assumed that only adults less than 100 years
old were included.

(2) (3 points) The total percentage is (2.8 + 24.6 + 43.3 4+ 26.7 + 2.9)% = 100.3%. Does
this imply that they made a mistake? What else could account for the fact that the
percentage is slightly higher than 100%?

Kownd off

(b) (10 points) In the space provided, sketch a histogram for these data. The picture does
not need to be artistically perfect but it must be drawn to scale and the axes must be
properly labelled.
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(c) (1 point) In which interval is the median age for these men? Q@, 75
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USA SNAPSHOTS®

A look at statistics that shape our lives

(d) (5 points) Now consider the

figure given in USA Today:

el

By Cindy Hall and Maccy €. Mullins, USA TODAY

Does the USA Today figure correctly represent the data? Explain clearly. (Ignore the
fact that they used a different class interval endpoint convention).
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10. (10 points) Scores on the Verbal Graduate Record Examination test were recorded. For 68
randomly selected women from a given population, the average score was 538.82 with an SD
of 114.16. For 86 randomly selected men from the same population, the average score was
925.23 with an SD of 97.23. Test to see if the population average of the women is higher than
that of the men for this population. State the Null and Alternate Hypotheses and clearly
state your conclusion.
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Name:

Stat 1040, Fall 1999
Final Test, Friday 17 December, 7:00-8:50 am

Show your work. The test is out of 100 points and you have 110 minutes, so budget your time
accordingly.

1. As part of a study on exercise and health, a group of 1,000 people was followed for 5 years. At
the beginning of the study, the researchers asked each person whether they exercised regularly
or not. At the end of the study, the researchers measured several health-related variables,
and in doing so, they noticed that the death rate for the exercise group was lower than for

the no-exercise group. They performed a statistical test and found that the difference was
“highly statistically significant”.

(a) (6 points) Does this result necessarily imply that if people who do not exercise start to
exercise regularly, they will live longer, on average, than if they do not? Explain clearly.
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(b) (3 points) Is this an example of an@or a controlled experiment?

(Explain).
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(c) (3 points) What does it mean for a test statistic to be “highly statistically significant”?
(Explain briefly).
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. (12 points) In the January 27, 1999 edition of The Journal of the American Medical As-
sociation they describe a randomized clinical trial in which the 236 sedentary people were
randomly allocated to either a lifestyle physical activity group (118 people) or a traditional
structured exercise group (118 people). At the end of 24 months, the average drop in systolic
blood pressure for the lifestyle group was 3.63 mm Hg, with an SD of 10.58 mm Hg. The
average drop in systolic blood pressure for the traditional group was 3.26 mm Hg, with an
SD of 11.08 mm Hg. Test to see whether there is a significant difference between the two
treatments with respect to the drop in systolic blood pressure. Remember to clearly state
the null and alternative hypotheses and your conclusion.
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. (12 points) A journal article claims that 60% of North American adults are too sedentary.
Suppose you think that a lower percentage of Cache Valley adults are too sedentary. To test
your belief, you take a simple random sample of 120 Cache Valley adults and find that only
68 are too sedentary. Test to see if your belief is correct. (You may assume that everybody is
using the same definition of “too sedentary”, although in practice this would be contentious).
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4. The manager of a commercial web site is interested in the average length of time a visitor
spends at their site. She has the computer randomly sample 1000 visits from the past month
and finds that the average length of time is 38 seconds, with an SD of 228 seconds. The
median time is 18 seconds.

(a) (3 points) When she sees that the SD is so large, she thinks there has been some mistake.
She remembers from her statistics class that 68% of the numbers should be within 1 SD
of the average, but when she subtracts 228 from 38, she gets a negative number, and
nobody can visit for a negative amount of time. Assuming the numbers are correct,
what could account for such a large standard deviation?
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(b) (3 points) The histogram for the times looked like: (choose the best one).

pd
(c) hihf@'ﬁossible, find a 95% confidence interval for the average length of time for
all the visits for the last month. If this is not possible, clearly state why not.
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(d) (5 points) For a commercial web page, the manager wants to find a confidence interval
for the average order total. She has a record for all order totals for the last 30 days.
There were 596 orders and the average amount was $57.56 with a standard deviation of
$22.39. If appropriate, find a 95% confidence interval for the average order total. If it is
not appropriate, clearly explain why not.
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5. (12 points) An insurance company wants to know whether the occurrence of automobile
accidents is independent of cellular phone use. They randomly sample 774 people and find:

Accident in the last 12 months
Yes No
Cellular Phone User 39 282
Not a Cellular Phone User 46 407

Is there evidence that cellular phone use and automobile accidents are dependent? Test the
appropriate hypothesis and clearly state your conclusion.

exﬁecéu(/ couwnts - obs ’ 2> le-erte
29 | 35 | 457
252 | 256 . 050
LO7| X403 < OKO

OLE: (24),\'(2—:\:{ ’Z?,-: . 973

/Mp_um ~ betrueen. 302 andd SO
(i

Sner the Povaiuz is fa/gq, we olo not Nj?wii bhe rudl. L conc lude
bt frnase (s 10 evidiance Chat cell phone wse (s relabed to
det,& an accidink N Yoy Haok 12 mondhs-

6. In a box of 12 chocolates, 3 are mint, 2 are orange, 5 are caramel and 2 are cherry. I choose 2
chocolates at random (without replacement!). Answer each of the following questions

separately.
(a) (3 points) What is the chance the first is mint?
=2
1z

(b) (4 points) What is the chance the first two are both mint?
2, 2
e I
(c) (4 points) What is the chance the first is mint and the second is orange?
3,2
12 R
(d) (4 points) If T only like caramel, what is the chance that I like neither of the chocolates
I choose?
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7. Consider the scatter plot given below.
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(a) (3 points) The average of x is closest to:
(D14
ii. 1.6
ii. 2.6
iv. 2.8
(b) (3 points) The standard deviation of x is closest to:
(o2
ii. 0.5
iii. 1.0
iv. 1.2
(c) (3 points) The correlation between x and y is closest to:
i. 0.0
in. 0.35
0.70

iv. 0.95




8. In web polls, anyone who views a certain web page is allowed to vote by clicking on their
choice of button. In fact, there is nothing to stop someone voting as many times as they
want. The results of one such poll suggest that almost 90% of the US population wants to
ban firearm sales. The poll has a very large sample size (over 1 million) and the reported
“margin of error” is less than 1%.

(a) (6 points) Web based polls such as this are notoriously susceptible to bias. Give 3
possible sources of bias for this poll.

l. quf):e Mmust own @ CO/VlijEel" - creakes a bias bowards
L ; more Eee loc ically, - bracna L ebc. peopl .
Jounger, wealbhier more LeihAO i a«(/% ) feop

2. quplz who {eak SHO“E?%J are  more ,&% Lo vote «
Hse people may vobe nulbiple Ermes -

3 The source will creabe a bias— what ﬁzjloe of pecple
road Hs  weds ,3cﬁ¢? Majba Hoin T newspaper
weh poge — cwég PQOFLQ who *ﬁl\/\cf Fowill hawe e
cltcuiner o vore,

(b) (5 points) Are the sources of bias you listed in part (a) a problem even with a very large
sample, or does the sample size imply that they can be ignored? Explain.

AL o Zﬂlgfi GCUMfo Aoes s /*eloe,a& a mistake on a
ag_.mu\oﬂ Scalz, ,;C Ho daba  are su@-(,d_ o bias _/

S all we have 5 a ECUGT’: bracod swla/wg

Cannof Ejy\ore o /{)mlol«zm .




Name:
Stat 1040, Spring 2000
Midterm 1, February 17

Show your work. The test is out of 100 points and you have 50 minutes, so budget your time
accordingly.

1. Oregon has an experimental boot camp program to rehabilitate prisoners before their release.
T he object is to reduce the “recidivism rate” - the percentage who will be back in prison
within 3 years. Prisoners volunteer for the program, which lasts several months, but many
prisoners drop out before completing the treatment.

To evaluate the program, investigators compared prisoners who completed the program (the
“graduates”) with prisoners who dropped out (the “dropouts”). The recidivism rate for those
who completed the program was 29%. For the dropouts, the recidivism rate was 74%.

(a) (3 points) Was this an observational study or a controlled experiment?

TL bsorvational study - chose Eo be 0 boof
__Lé was an O valLion uo% fj% IO
(b) (3 points) Was this study blind?

No - 7"/4.% know fﬁ M werl in boot Qeiup ofr not.

(¢) (7 points) Why did they compare the “graduates” and the “dropouts” instead of compar-
ing the “graduates” and the prisoners who did not volunteer for the program? Explain.

77\1/@/ wanted Eo conmpare gfou,os thet wenre as
similar as 70055;/9& except 760!\ boot camp. 77qe67
S%P@Cj?@/cf/ bl’\/&é &\Q ones who Voluntes ped Ml/jm’(’/
Z)@ Monre. VHO[?;\UCJJQ&/ 7601‘ QXCUV\fO(.Q/ %a/) &)OSQ

who  did "\06) S0 Hﬂ.ﬁg wanked to diminate the
confouncling offect of “vlanbacriom”

(d) (8 points) Is the difference in the recidivism rates convincing evidence that Boot Camp
works, or could there be another possible explanation for this difference? Explain clearly.

lt could be that the [:C%)e of ,Deop/e who q@(’/\gp out"
o&fﬁgp ,Qmm Ilj\osa who pel“seuQ/\Q , 50 PQ,V{,\&f)s ,‘k
wasn't 1)0(9/" chvn/o f_)LSe(f bu/:’ (/uﬂ’: the H)OQJ‘SWHCQ

offect Hak they were 5e2ing.
1
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2. Lengths of a group of 40 female coyotes are distributed as follows (intervals include the left
endpoint but not the right endpoint):

(Wielth  Length (cm) Number of Coyotes Peﬁcent—aﬁe H€W
5
3

e 70-80 2 5
g 80-85 6 15 —
(0 85-95 2% 425 6.25
5 95-100 5 2.5 2.5
5 100-105 2 5 /
{a) (11 points) Draw a histogram for the lengths. Be sure to label the axes.
W
Pere 5
g
e s
™
i
3
2
i
70 8 q0 oo %)
(cn)

(b) (4 points) For these data, the average length is 89.4 cm with an SD of 6.5 cm. Find the
average and the SD in inches. (Note: 2.54 cm = 1 inch).

auerage = SU-4/2-5¢ Quite a number of /020,0(@
= 35.20" an e op
SD = ©6-5 /2.5 S94x2-50 =7 227 inchas -
= 2.5¢6" M’j%l‘-@&gfﬁ@ﬁa C%yof-Q,”/

(c) (10 points) Assuming that the data followed the normal curve, estimate the percentage
of the coyotes that would be less than 85.0 cm long.

Tobles /(g@\

S T
85 8y
— A e
5 o So cach todl s abou%ﬁU«]»Z
85-6U¢ _ R
b9

(d) (3 points) Using either the histogram or the table, find the true percentage of the coyotes
that are less than 85.0 cm long.

2070 = 52 +16¢

.2
70-85 = §0-35




(e) (10 points) Assuming that the data followed the normal curve, estimate the 95th per-
centile (in cm).

IEREEPEN

s kS

So ﬂ\‘b are 165 SD's aboye. aorage
AWQﬁQ = §9.4
Sh - 65

%o ”\8 cre 96 + (16565 ) cam = (C0.125 cm.

(f) (3 points) Using either the histogram or the table, find the true 95th percentile (in cm).

[O0 s m (or\ﬁj Gl Gre 100 car or /Qovquf
A[so o,ocef{-a/o(z: T9cmt or 9.5 cm .

3. (8 points) In 1998 a researcher took a large representative sample of women in the US. She
found that the older these women were, the less their daily average meat consumption. True
or false and explain: “The data show that as women grow older, their daily average meat
consumption drops”.

False - this s o cross-secEional study. To Prrd oul wWhat Aa//eﬂs
as people age) You need bo wakdn Haom age. An  altermative

explanation could be thek women who are 50 {:o&% eal
More /vuzat than Ethose who were ﬁoomdav i the ,ocnsb

Not : assoc:a&or\ 5 nof C@Uﬁcx&:O{\' was ot enough -~ Uea
associolion (s Wﬁﬁ’rbf\ablz [,\m (e Y point &5, we don't
even Rnow Hhat nge o Mmoak conswa,%)(;« on are assocra/éec(’ ond

€ . amae ),
4. (3 points each) True or false: e are no 621 C? fo establish a < ¢

(a) If you add 10 to each entry on a list, the average and the SD also increase by 10.
F - #ae SD remanns Wged .

(b) The regression effect says that in test-retest situations, the people who score the highest
on the first test will tend to be below average on the second test.

= ey will skill do well, junt not quite as weld.
{(c) Provided we take a large, representative sample, the area under the normal curve will
give a good approximation to the percentage of cases in the given region.

F- considar a /ﬂaﬁg nepresa/técdérw, Sam‘p& 058 fﬁ?ﬁgf_.’
3




-+ 5. In a study of a large number of California boys it was found that . -
Average height at age 6 = 46 inches, SD = 1.7 inches

Average height at age 18 = 70 inches, SD = 2.5 inches, r = 0.8

The scatter plot for the heights was football shaped.

(a) (7 points) Find the equation of the regression line for predicting height at age 18 from
height at age 6.

s }02: Fx 25 - 176
(-7

I‘Afel‘c%o}—: 70 - (1 7bx 46 = (588

Nz 1588 + 1176 x ‘

7 &,‘ﬁg;/‘ ak b
hugae ot (§

(b) (4 points) Predict the height at age 18 for a boy who was 44 inches tall at age 6.

Ve (5.88 +<’"7£7XLP£F>: (97.(0"

(c) (4 points) Put a give-or-take number on your estimate.

[~r% SDy = \rl_:—.gl—kz,g; (.5

(d) (6 points) A child who is right at the 80th percentile for height at age 6 will likely be

@ slightly below the 80th percentile for height at age 18.
ii. right at the 80th percentile for height at age 18.

iii. slightly above the 80th percentile for height at age 18.

Explain.

TZ\L m(jressidr\ e.é,ﬂ%(j SCZF tha t d%j will st be
éaiﬁ) b pfobo,(k)% nok as tatl Ccamfafe& fo Mg/@é«,o)
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" Name:

Stat 1040, Spring 2000
Midterm 2, April 3

Show your work. The test is out of 100 points and you have 50 minutes, so budgel your time

accordingly.

1. A newspaper web site has a poll on gun control. In one hour, they had 1000 votes - 780 “for”

gun control and the rest “against” gun control.

(a) (15 points) Assuming that 1000 votes are a simple random sample from some very large
population, find a}?%nﬁdence interval for the percentage of people in the population who

favor gun control.

Sa,m‘oie, p@cemf%jg = %7%%)(1002 = 78]

BOOwLSH\aF: 22 |o 78@ =78
= SD@O fi )<-7-"g =
) — ol (co =Y
SEcim W N
SEz = 200l = 1.37 50 fe confidorce interval g

73.07 £ 2.6
(b) (6 points) Explain why we would not expect these 1000 votes to be like a simple random

sample.

We would nok expect Hum Lo be Piko s:mp(o, rand om Scuu[)(e
because vtuij have o be compurer wsess, %ﬁ are  reading a

¢
i

newspaper wep paqe, and y choose fo vote. There (s ng wa

of worh:‘@ out Hhe chance Hhat angone s in the Sample bearuse chance
(¢) (6 points) Give a plausible source of bias in the survey. (For example, an acceptable /s nof

answer would be “people who feel strongly for (or against) gun control are more likely used .

to respond to a survey on the subject and this would cause a bias for (or against) gun

control”).

People who read newspapers on the web are more Z%
o he eo(mafecﬁ white collar~ workers,  and  such eo}ale
Pfob%éj hcwe differenf views on ga ontrol  Yhan
&55 QMQX blue  coflgr  workers.




2. Shaquille O’Neal has a 50% chance of “making” a free-throw (i.e. getting the ball in the net).
For parts a),b) and c), assume that this chance is constant and that all his free-throws are
independent. If Shaquille takes 10 free-throws (i.e. shoots the ball 10 times):

(a) (6 points) what is the chance that he makes none of the 10 shots?

n=10

1 1O
P o) ()" o () < oo0ss
= 0 M .

~ (b) (6 points) what is the chance that he makes at least 1 of the 10 shots?

- @)

(c) (6 points) would it be more likely for Shaquille to make exactly 5 shots out of 10, or

exactly 10 shots out of 20?7 (No calculations are required).

He's more ﬂfu}% to make S shoks ouk of [0 bﬂ
the law of auar-ages.

(d) (6 points) Do you think the 10 shots really would be independent? (Hint: think about
what Shaquille might be feeling if he has missed 9 shots in a row and he steps up to take
the tenth shot).

No- if ha's failed for 9 shots  he will perhaps
fool s Q\Ouﬁ/ﬁ ho's Wi/\g a had 0%57" ard

3/‘% up . O[‘/ he /Maﬁ 566 WQ[ 6/‘GLL hesrdlen




3. (16 ipgints) A greenhouse has a large number of pétuﬁia seedlings of which 25% are purple,
the rest white. If T buy 144 of these seedlings, chosen at random, find the chance that I get
at least 30% purple ones. ' o : ‘

The PQJ“CQJ\%Q/ of purples should be lihe  the perca\taéz@ of I's
in Ik draws fmm the  box '

3o 1]
Ele =257 |
1
SEoum=Jiy x 433= 52 3y 7
SE, - 52 (002‘ 3(07 ¢ 7
_Z - l-‘—‘:[;;( - . 25 .‘30

O( l.‘q_
AN ]
- l.(( {

4. For 500 cars visiting a certain gas station, the average number of gallons of gas purchased is

9.84 with an SD of 3.92.

(a) (16 points) If I take a random sample of 100 of these cars, what is the chance that the

total number of gallons purchased is more than 1000 gallons?

The total is Aike te sum of 100 draws From bha box
D 3allons ‘] UL ey ~ 9.8¢

SDpox = 3-92
Elhyn = 100~ 9.8 = 9514
SEgn: Jioo ~392= 392
cf. = |500-100 - .89y gp the Frue SE. s
m §W9x3.2: 35
- 98¢ 1000 352 \ 32,52
— = )
0 b -4 Ub

(b) (6 points) When I do a histogram for the number of gallons of gas purchased by these
500 cars, I find that it does not follow the normal curve very closely. Does this mean

that my answer in part a) is invalid? Explain briefly.

We have 100 drouws, so Hhae sum of Hu draws will follow
e normal  cwrne een .7(3 Ho tickets do nok. The interval
is skl valdd.




. (6 points) True or false and explain briefly: When predicting Presidential election results, we
can trust that a sample of size 10,000 will almost always give a correct prediction. For such
a large sample, we don’t need to know how the sample was collected.

This s Yalse - a chdesle collected Sample ‘(euenv 5;“'/65& 0ne>
has no guorantee of 3"‘/;@ a correct preclichion.

. (5 points) A local politician is interested in estimating the percentage of voters who are
opposed to the marriage tax. Other things being equal, to get equal accuracy in Logan and
Salt Lake City, she should sample:

(a) more people in Logan than in Salt Lake City.
(b) more people in Salt Lake City than in Logan.
@ the same number of people in Logan and in Salt Lake City.

Note: you should assume that she can only afford to sample a small percentage of the popu-

lation.




Name:

Stat 1040, Spring 2000
Final Test, Friday May 5, 7:00-8:50 am

Show your work. The test is out of 100 points and you have 110 minutes.

1. In a recent study on SIDS (Sudden Infant Death Syndrome), one hospital collected data on
128 babies who died from SIDS in the last 12 months. They took a random sample of 500
babies (of similar ages) who did not die from SIDS (the “controls”), and they comparcd the
two groups with respect to several variables of interest (e.g. whether the child slept on his or
her stomach, birthweight, time of year, whether the mother smoked, whether she breast-fed,
socio-economic status, etc).

(a) (3 points) Is this a controlled experiment or an observational study? Explain.

It s an observational sé«%- there was no ioterveatsion.

(b) One physician noticed that 63% of the SIDS babies had mothers who smoked during
pregnancy, whereas only 26% of the control babies had mothers who smoked during
pregnancy. Another physician claimed that low birthweight could be a “confounding
factor”.

i. (7 points) Explain what it means for low birthweight to be a “confounding factor”.
Be specific.

/I)erhosos smo/ei/)g causes How b/‘/‘/ﬁ(,uog/vé and &
s the [ow bl‘l‘f/lwziﬂh(: rother~ €than smakz‘?j
[{_’9@,{# that is Lechl_,gj é‘O /)U her rotes og)Q

S1Ds.

ii. (3 points) If you had access to the data, what would you do to “control for” birth-
weight?

S £ucf7 babies with simclosn bil‘éhww separatel, .
eq. break up the comparison inko groups of, sa,
babies ¢ —6-51h, 0.5~71b, 7-7.51b, etc.

2. (6 points) A market research company plans to take a simple random sample of people in
Salt Lake City and an independent simple random sample of people in Logan to estimate the
percentage who would purchase a new flavor of a gelatin dessert mix. The company can only
afford to sample a few hundred people. All other things being similar, if they want to get
similar accuracy in both locations they should:

(a) sample more people in Salt Lake City than in Logan.
@ sample the same number of people in both locations.
(c) sample the same percentage of people in both locations.

(d) sample more people in Logan than in Salt Lake City.

(Circle the best answer, no explanation is required.)




3. (10 points) I take a random sample of 500 Cache Valley drivers and find that 346 always wear
a seatbelt. Find a 95% confidence interval for the percentage of all Cache Valley drivers who

always wear a seatbelt. swl& %2 = 34C ¢ 0070 = 69.2%
SCo

2 2 3 Q -
208 2C, SDy, * [T 5k = g
SEsum = J'EES‘, ‘4b=10.3

e, = 192 11007 = 2062

The 959 cT 5 6927 % 2x200, = 62.2% * k.12
ie. 651y f, 1334

4. (3 points) In question 3, did you need to assume that seatbelt usage followed the normal
curve? Why/why not?

No because it's a confidence inkerval and the soumple
K] far\cje.

5. (12 points) Reading test scores are known to follow the normal curve. The average reading
test score is supposed to be 100. I suspect that the children at one of the local schools have a
higher average reading score, so I take a simple random sample of 10 of these children and find
that their average reading score is 112, with an SD of 18. Is my suspicion correct? Perform
the appropriate statistical test. You must clearly state a null and alternative hypothesis,
compute a test statistic and a P-value and state your conclusions.

null: He awerage for ald childrea at s school s 100,

alb: ¢ . .« more Hhan (00
SD+=JE. x 18 =119 E= iz -to0
9 ~ < =2 befueen 2-97,
SEsw:JTEx"fsw Ag= 0-1=9 iy ond 5,
2 P-valua

SE ae = ‘T".g =6
We rejeck tho null becouse the P-value is small. We oncude
thot the sbudsnts abt this school do haw a luaheh amerage.

6. (3 points) Would your test in question 5 still be valid if reading test scores were known to
have a very skew histogram? Explain clearly.

No- bthe E-btest assumes thot the data are close to normal.




7. Suppose that 15% of all children in a very large population suffer from some form of learn-
ing disability. I choose 10 children at random from this population. Answer the following

questions separately:

(a) (3 points) Find the chance that none of the 10 children suffer from some form of learning

disability. ( ‘ 8’5’ ) 1)

(b) (4 points) Find the chance that exactly 2 of the 10 children suffer from some form of

learning disability.

;Z(’T"’ }:—l«% '1'7')2('3’7>8= 4s (- ";)z('gf)g
ke rs

(¢) (4 points) Find the chance that at least one of the 10 children suffers from some form of
learning disability.

{ - (8’5)‘0

8. (12 points) In a study on snoring and nightmares, researchers found the following results:

Frequency of nightmares 13 xlOOZ z56.87
Never Seldom Occasionally Frequently | Total 199 7
Nonsnorers | 22 U4 45432 35 35.2 11730 | 113 587 op 38 s 2[¢
Snorers 16 ley 31 32.8 27 26.8 12 99| 86 5683 of T6 5 H3.2
Total 38 76 62 23 199 5 89, of 62 03 36 2

Assuming this is a random sample of people, is there evidence that the frequency of nightmares
(never, seldom, occasionally, frequently) is different for snorers and nonsnorers? You must
clearly state a null and alternative hypothesis, compute a test statistic and a P-value and

state your conclusions.

nud Mgurmares & Snoring are :M&,:e.m - tha distrbution of

Mgl‘-&mm fre$

s He Scume —for snofrers Qas nonsnorers

alk : nigﬁknm Mo@my s owﬁﬁepe,‘j/ for snorers and nonsnorers

obs e (obs'e”ﬁ)ayexf)

ag = (h-)u(2-1) =3

2 AL 007

1 ey 00 D -

Y K32 .ovs /\WQ\WM befuseen 707

30 328 .099 and 707,

35 352 .00 178

7 268 .00{ we o not /‘6«0,0&' Yo null. We conclude

(130 .337

2 949 Lys that there s no ewdonce Snorers hewe
<975 37[7’ a o(i@fe.rm{; f/‘e?u“,? 9’? m‘f/{qua/éf

Hhan nonsnorers,




9. One semester, a multi-section statistics class has 600 students. There are two versions of the
final exam, version A and version B. The finals are graded and it is found that the average
score for the 300 students who got version A is 67 with an SD of 21. The average score for
the 300 students who got version B is 77 with an SD of 21.

(a) (3 points) If we were to calculate the average of all 600 exam scores, would it be smaller

than 67, halfway between 67 and 77, or larger than 77?7 Or can this be determined from
the information given?

hotfuway bl 67 anst 77

(b) (5 points) If we were to calculate the SD of all 600 exam scores, would it be smaller

than 21, equal to 21, or larger than 21?7 Or can this be determined from the information
given?

(au(yu« because the uamabz[d,} will be (a@ef

(c) (12 points) Assuming that each student got version A or B at random, and that both
versions were graded comparably, test the hypothesis that the two versions are equally
difficult. You must clearly state a null and alternative hypothesis, compute a test statistic
and a P-value and state your conclusions about the exams.

il bosfs are QM ol et
all : Losls are not W o(/}f,é,caéé’
A B

, sDx 2l L  Sba 2l
SEgum = 2€3.7 SEsppn = 363.7
SE e = -2 He = 1.2

SE:H? = \f(-22'+ (.2% = [.7
e

Zz2 = 7-77 .

p'l/a&w, is ny (#’ﬂ\a okar/’)

(e h%/ec/l-' Yoo mnmdl t\ejpf?ﬂxcs«‘j o concludy Hhat Yoo

fests are nof wa,(,% a&‘ﬁ&‘c«l& - wersien 4 sgeems fo
be harder. e?

Nofe - 7(1\.«'5 7§ @ W/conﬁra/ Qka,m'o&




10. A researcher is interested in the extent to which lead particulates emitted from automobiles
are absorbed by competitive cyclists. For a group of 30 cyclists they find the following:

Hours of training: average = 16.2, SD =159
Blood lead (pmol/L): average = .42, SD = .19, r = 0.6.

(a) (6 points) Find the regression line for predicting blood lead from training time.

SZPPZ = I"’_\SE"I = 'ék .I7 - ‘Olq
>Dx 5.9

inf = ey - slope - ave,
2 4z - (017 #16.2) = Ul

(b) (4 points) Predict the blood lead for a cyclist who trained for 21 hours.

-ll'l-(Ol?x ZI): ‘5019




Name:
Stat 1040, Summer 2000
Test 1, June 26

Show all your work. The test is out of 100 points and you have 60 minules, so budgel your fime
accordingly.

1. Forty men have agreed to be subjects in an experiment on the effectiveness of a new throat
spray that is supposed to reduce snoring. These people will be divided into a treatment group
and a countrol group.

(a) (6 points) Which of the following is the best way to form these two groups, and why?
i. For each person, llip a coin to see which group he will be in.
ii. Have a physician divide them into two groups of size 20 each such that the two
groups are roughly the same with respect to general health.

G) is belter becouse it avoids ony uninkerbional
(0/- infFentional! ) /)Cﬁ:SOnaL bias W,‘g n.

(For the rest of the question, assume that the two groups were selected properly at this
stage.)
(b) (5 points) Once the two groups are chosen, each of the 40 men is given a spray bottle
- and told to use it every night for a weck. Why are e!l the men given spray bottles? Are
all the contents the same? Explain.

ase all gisen sproy bottles bo make bhe eqpernment
1)_[:‘/\_9@ re. o minimize He q@éu,ts aye on/o/e /‘CCLCFI'/Z
to the idea of Freafment rathor Ao Yho treatmewt Fself
The plastbo group (eontrol 3&7«’0) et @ sp Yoa F Loctrs Hs acsiag
(c) (6 points) To find out whether the spray works, at the end of the study the men are ‘,W
asked the following question:

Do you think thet with the spray you snore more than before, less than before,
or about the same as before?

It turns out that on average the men in doth groups thought that they snored less than
before. One explanation why the treatment group might answer this way is that the
spray works. But why did the men in the control group answer this way? Provide two
plausible reasons.

—they thought wwre getHng Ha freatmeat so they on
J 0 ‘ﬁm— H\lj snonzg &s? J 5!
= fhe placchbo had some &%cf'

_ H"ﬂ Wu,a,!ﬁ gnored foss because of psy chosomatie eﬁfecfs

(d) (3 points) Suggest a better way to evaluate the effectiveness of the spray.
Rocord it or hawt an observer Peaiwre F_ self
rqporﬁg s a bt warebeable ,&r he's 1 7711:7
should f‘e_corv(’./obgwe_ b-z,éar& of aﬁl-ez\ - Qﬂh«faﬁ(

1




*
2. (7 points) In a survey of 600 high school students, it was discovered that the GPA’s of those
from households with a PC were generally higher than those from households with no PCs.
One PC company sees these data and claims that buying PC’s improves students’ GPA’s, on
average. Suggest a possible confounding factor that could invalidate the company’s claim.

Explain briefly but carefully why this is a confounding factor.
Wealth- wealthy famikies can afford @ PC and perhaas )
these families “can P/‘oor‘oec, a beffer Sﬁuo% environment sg thesr
hids would Ao lqz‘?iuu\ GPA's.

Forentst educalion - move sducated Lareuts are Mole /e"/uz(y fo
own PL's and Hese porents .«w?ﬁi ,Ousk/moijz Flair Lds

fo do well in school
3. (6 points) The average of a list of numbers is 25 and the SD is 4. Suppose 5 is added to every
number in the list. What is the average of the new list? What is the SD of the new list?

aue =25 +5=30
SD- ¥ lwu,ka.ayeaf)

4. The lengths of 212 trout are measured. A histogram of their lengths follows the normal curve,
and the average length is 16.5 cm, with an SD of 4.8 cm.

(a) (12 points) Estimate the percentage of these trout that are between 13.0 ¢ and 16.0

cm in length. ' 8’2
’(9’16'5-; ~0.10 /%

L4.g |
3 Hlt.5 3-165 _ 443 55732
- 5.8 /// >
-73-.14 0 -.73 .73
5-§Z —9’2 = 11472

-,73 nt! of t7}

S50 Hz,mmwawe ‘5 _4_-_'-7__2_—_
z

(b) (12 points) Find a length such that about 80% of the trout are shorter than this length.

§0! « 7
/%\ /@\
7

b5 7

233}
—_—

{

1 .
85 a— fron, {fables

so fengfh = aue 4 855D D

9 = 1S+ «85x4.8

= 20-6 cp,

——




5. The waiting times, in minutes, of 80 customers in the checkout line of a supermarket are
summarized below. The intervals include the left endpoint but not the right.

widf- _Waiting time (minutes) Number of people 7, hu'ghl* =% / wrolth
| 0-1 2 2.5 -5
2 1-3 23 28.75 tH.H
: C 3 3-6 32 40 13.3
: 7 6-15 23 282.75 3.2
&0 100
) (a) (12 points) Draw a histogram for these data. Label both of the axes.
' _
pame-\toaé :
per minube 5 |
0 |
5

iy & 6 g (o ‘2 14
e 6141}160(6)

(b) (5 points) People who stand in line longer than 10 minutes get a candy bar. Approxi-
mately what percentage of people get candy bars? {Do not use the normal curve - use
the histogram). :

:_1 wickth =5 KOAQOL: 5x3.2:={b
lo fs [,_,{3;‘;43.2
I(OZ 3&” Ca/\d’ij ‘{

{c) (5 points) Would it be appropriate to use the normal curve to approximate the percentage
of people who get candy bars? Explain (no calculation is required).

Mo it would not be agpropriote o use Ehe normat
Curve becquse Chis hésl:o(j»a,m, does not- ook Leke fta

Norpnal curpe — [E's «’V,u,&c skew .
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6. From the subjects in a health sufvey, the following data were collected:

Average height = 68 inches - SD 25 inches X
Average blood pressure = 120 mm SD 15 mum A
correlation r = -0.2 D

The scatter-diagram is football-shaped.

(a) (6 points) The correlation coefficient tells us that on average, taller men have ( higher/
blood pressures than shorter men, and that the relationship between blood pressure and

teight is quite (strong. {cross out the wrong word in each pair).

(b) (6 points) Find the equation of the regression line for predicting blood pressure from
height.

SLopo,: I“?_D_‘j = -'zx_{;": = (.2
SDX 2.5

infmepl—: aue, ~ %FQ.MX = 20 + 1268 = A0L6
equakion :

blood presswe = 20(.6 +’l-2'/\24('yivé:

= 20! ~ 1~2-Au3u:
(c} (6 points) Estimate the blood pressure of a man who is 73 inches tall.
2006 - 1.2x73 =} Mfﬁ (o)
or: 737 ;5 §" aboue auergge in hﬂ@“’ - Yhab's 3 sDS. D

EXPM him to be 252 =4+ SD's below ave in {9,9.

7]\00(7‘5 AelSpm befow 120 mee
lo . below (20 mrm = g ppe

opatm—

e,

(d) (3 points) If the heights of all the men were changed to centimeters, and the sumary
statistics were recalculated, would the correlation coefficient increase, decrease or stay
the same? '

It woutd sh:j He samae.




(b) (4 points) What is the chance the ﬁrst gets asmgned to Gryffindor and the second to

Slytherin? B
¢ 7% T

(c) (4 pomts) What is the chance they :both get assngned to the same house? .
*F = ! S‘ -




3 At a local supermarket they have a “club card” which keeps track of customer spending.
The computer shows that 2762 people used the card last week. For these 2762 customers, the
average amount spent last week was $47.63 with an SD of $32 12,

(a) (14 pomts) If we take a random sample of 100 of these 2762 customers, what is the

" chance that the average spending of the 100 customers in the sample was more than

- §50.007 ’zvcz Lickets 0 - - 763
L L 1 5Dbox - 32.12
p:68L - EVaue = 41.63 |
~0m%/ R | i OB me32.lz - 321.1

oo

l(-‘l 3 Yo

._j,_ 50 (22 403
9 7‘(- S 3aT

- :7“’




5 When the latest Harry Pott;er book was released a local bookstore sold 500 copies in one
~day. They randomly sampled 300 of these people and found that the average age for these
300 people was 13.3 with an SD of 8. 2

(a){(15 points) Find a 95% confidence interval for the average age of all 500 customers.

SEM 4z - -473 C,f
3Co

B

"

S
7
W
8

- 633

SEauo_ : (’33"’ 473"*3

cr 3323

F (3 pomts) 95% of the 300 sampled customers had ages in the interval from part a).

3 pomts) We cannot approx1mate the percentage of customers who had ages in the
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PQICCA{‘QjQ ’FUMS '

9. (4 pomts) A local pohtxcxan is mterested in estimat:mg the percentage of voters who are
. opposed to the marrlage tax. She can only afford to sample 1000 people. Other thmgs being
equal to get equal accuracy in Logan and Salt Lake Clty, she should sample:

@ 500 people in Logan and 500 people in Salt Lake Clty

(b) more people in Salt Lake Clty than in Logan

(c) more people in Logan‘ than 1n Salt Lake Clty




Name:
Stat 1040, Summer 2000
Test 3, Friday Aug 4, 7:30-9:50 am

For full partial credit, show your work.

1. (15 points) In a study to evaluate the effectiveness of a promising treatment for malignant
melanoma, researchers carefully conducted a randomized, controlled, double-blind experi-
ment. At the end of 5 years, they found that of the 355 patients in the treatment group, 96
were still alive. Of the 371 patients in the control group, 37 were still alive. Is this treatment
effective in terms of the 5-year survival rate of such patients? State the null and alternative
hypotheses, perform the appropriate statistical test, and clearly state your conclusions.

Ml Erecbment s not e#ed:lué (in terms a,€ ?«#ww Sa/\u/ua/)

alt : “ S . “
treatment eontrol
r— ——

Sample 4= 3%‘; x1007 = 277 SMIO/Q’ Z = 3?7;7)«/6?92 = /047
SDpoy = % 259 = 4y SDbOX:e 37 33 - -300

3550 3%y 371 37
SESLLM; 55‘5‘ x ,i{—l(,[l: ZJQ (SESM = E;/—‘)(‘ZOO:5:7?
552‘ = 23(92 «5ﬁz = /‘562

- So we vgect e awdl o condudy
SR IR st 2 28 2= 220, /\%Zp—um 5 HAY  tar Yhe bt weits!
o b O He tavle)

2. (10 points) Suppose I teach a class of 200 students, 100 men and 100 women. I give a
comprehensive examination, and I find that the average score for the men is 75.4 with an
SD of 10.2 and the average score for the women is 78.5 with and SD of 10.8. (Both sets of
scores follow the normal curve closely.) Clearly explain why it is not apporopriate to perform
a statistical test to decide whether the men and women have different average exam scores.

It s not- %gl‘of/‘a afe  bBecause we hawe T eatire ﬂo/vu(aﬁbﬂ -
a3 @_o_w the qu@ {or Fe wonen 15 A Z/AL«\ é'/y
7865- 75 4 = 5.0 /ab/‘/\fs_ We dpa't hawe random SW(QS

or a randomized expe/\i/l/w,u{' so we can'f Jefuz/\a/&‘264




3. True or false: (5 points each) : ~
(a) For the same sample, the P-value for a 1-tailed test will be twice as big as the P-value
for a 2-tailed test.

(b) For a very large sample, a “statistically significant” result may not be very important in
a practical sense.

(c) For a large enough sample, a z-test will be valid even if the sample values are somewhat
skew.

(d) We reject the null hypothesis when the P-value is small.

I T e N

(e) If we perform many statistical tests, we expect to find some “statistically signiﬁcént”
results just by chance.

4. Soil is said to be “neutral” if the pH is 7.0 and “acidic” if the pH is less than 7.0. A soil
scientist is concerned that the soil in a certain field might be somewhat acidic. She takes 5
randomly selected samples of soil from the field and finds that the pH levels are 5.8, 6.3, 6.9,
6.2, and 3.5. a,uemgjc: 4 Spt:z .53

(a) (15 points) Suppose it is known that in this sort of situation, pH values follow the normal
curve quite closely. Test to see whether her suspicion is correct. You must state the null
and alternative hypotheses, perform the appropriate statistical test, and clearly state
your conclusions.
ndl : Soil s newkral (ewerage i5 7.0) )

. ' 0
alb : soil s acddic (me/‘c(?e s pss thaw 7
L- 6l4-70 SESum:urg’x 53 = 019
24 SE = 117 _ 2
fowg. T =— =
\ y
= -3,558
/0~ valw
Cuz : 5=k
“3.58

The P-vabue is betugn (7 oaud 255 0 we refect Yho null v conc [ucy
Hal she s cghd- - ifrs  acidec.
(b) (5 points) If she knew that in this sort of situation, pH values did not follow the normal
curve at all well, would her test still be valid? Explain.

No- we need He paluwes 4o be wornid  for e E-Lest €o
be  valid.

What should she do (assuming she has lots of time and money!)?

Gd Mmore  olafa




5.

obs P (0b§-—€xyﬂ)z/e)'p

21
(3

15

19
5
A1
30

T
38

23

(15 points) The Highway Patrol Departmént wants to assess if the cause of an accident is
related to the outcome of the accident. The department takes a simple random sample of 250

accidents and finds the following results:

Outcome expecfed
Death No death
Cause Speeding 21 41 02 0.3 A0.77
Recklessness 13 30 43 (4.8 2%.2
Fatigue 28 22 50 7.2 32.%8
Alcohol 19 38 57 [ q(o 37'4
Other 5 33 | 38 13 2¢.4
go  le4 50

Perform the appropriate statistical test. You must clearly state a null and alternative hy-
pothesis, compute a test statistic and a P-value and clearly state your conclusions.

ndl: oubcome and cawse are not relabed (indyp)
. " ane related Ccﬁ; percuut-)

2,l~§ <00k all:
L e e b et

oy o /\%p_um The Pealue s ting (ol the
28-2 s e fable) so we rejectthe Aull
;’;i 30 g f;b aud conclude Hhat outcome and
24.9 2.6 Calse are  relafed

| 8.3 |

(15 points) A magazine claims that “50% of young mothers say that finding child care is a
problem”. A child care referral group thinks the percentage is actually lower than 50% in
their community. They take a simple random sample of 450 young mothers and find that
185 say that finding child care is a problem. Test to see whether the child care referral group

is correct. You must clearly state a null and alternative hypothesis, compute a test statistic
and a P-value and clearly state your conclusions.

awll: 50% Sczj fmo(xn child care. s a ﬁrobieﬂy

adb - hss Fhao GO seesy ok fma{mj chdd care s a problm.

Mw)$'5—
MJ #Peor =7

SESM\:M% ~.5= 100 PWM

EVpns = 450x -5 = 225

2. 185-225 _ _39 Y ??,?52?[

re.6 ’ ~3.77
The Pvedea_ is (loo-q2.952), - «00q ] which 15 mush emaller
brau 5T so we f%(u# He audl o conclude Yhat 11 Hao i
3
CUMMLW"? The /DOJ\C‘Z”\{—Qje Cﬁ gol/xﬁ Mot rs who SCW' %\aﬁ ﬂ‘/c(,\,y
Hrhan 507 .

chilf care Ts a  problem 15 S5




Name:

Stat 1040, Fall 2000 |
Final Test, Thursday December 14, 12:00-1:50 pm

Show your work. The test is out of 100 points and you have 110 minutes.

1. The U.S. Bureau of Labor Statistics regularly collects information on the labor market. Ac-
cording to the bureau, workers employed in manufacturing industries earned an average $577
per week in May 1999. Assume that this average is based on a simple random sample of 1600
workers selected from manufacturing industries and that the standard deviation of weekly
earnings in this sample is $100.

(a) (10 points) Find a 99% confidence interval for the average weekly earnings of all U.S.
workers employed in manufacturing industries in May 1999.

$ 5—77-_{_:@6)( 25’) - $§77t6‘57 ie.3$3570.50 o $683.50

SDbka/OO
SE sum = J600 100 = 4000

(b) (4 points) We know that income does not follow the normal curve. Since this is the case,
does the confidence interval you found in part a) make much sense? Explain.

{eace Haa Jos- we howe a uery ﬂwde numben of draws, so
I s H\L Pnaba.biulzy M&Ogra.m 7@;# the Wc will
valid follow the normal carve even f b Gckets in He box do not:

2. (6 points) After Florida Secretary of State Katherine Harris certified the Florida results in
the 2000 presidential election as a 537-vote Bush win, a Salt Lake City TV station held a
call-in poll. The station asked its viewers to call in with their answers to the question:

“Do you believe Al Gore should stop trying to overturn legally certified votes in Florida and
acknowledge that he has lost?”

4,237 people phoned in, and 3,482 said “yes”. The station then announced that “82% of
Americans believe Al Gore should concede defeat.”

Identify at least three problems with this survey and the announced results.
lts o phone -in survey ~ no randlom swvya/fncg, vewers o
(pesple who feol s/m,Ul by f'maf” fo respond )
[ts conducked in Satt Laky « conclusions are for Amm’cans )
aw,sh‘an is emotion [acw&aﬂ, concdusions are  nol,
(ic. ﬁwg didn't ask  “Do You belieye Al Gore should concede defe




3. (4 points) A political poll takes a simple random sample of 5000 registered voters from Palm
Beach (around 400,000 registered voters) and an independent simple random sample of 1000
registered voters from Collier (around 80,000 registered voters). They plan to estimate the
percentage of registered voters who think they voted for Al Gore. If everything else is similar

for these two counties,
(a) the accuracy in Palm Beach should be quite a bit lower than the accuracy in Collier.
(b) the accuracy in Palm Beach should be about the same as the accuracy in Collier.

@ the accuracy in Palm Beach should be quite a bit higher than the accuracy in Collier.

(Say which is true, no explanation is required.)

4. (4 points) Suppose that in a certain large Florida county, there are exactly 50% Bush voters
and 50% Gore voters.
A: getting exactly 50 Bush voters in a simple random sample of 100 voters from that county.
B: getting exactly 100 Bush voters in a simple random sample of 200 voters {rom that county.

Which of the following is true (no explanation is required):

A is more likely than B.
(b) A and B are equally likely.
(c) B is more likely than A.

5. (12 points) According to genetic theory, if we look at parents who are both heterozygous
RH-positive, there is a 75% chance for their child to be RH-positive. T take a random sample
of 400 children of such parents and T find that that 312 are RH-positive. Does the genetic
theory scem to be appropriate for the population from which T sampled? Perforin a statistical
test. You must clearly state a null and alternative hypothesis, compute a test statistic and a

P-value and state your conclusions.

il b 5@/\,&6@ 51;20% (5 0K

a&.‘ “" o /)Oé’ OK
[o 3] Ay =75
Spbo,\/ = 433

Eloum = 4005 - 75 =300

72300 39 | o

137 6 13
The Pvalue s 1673 5o we fcu/ o
r S/'QCG the null (o conclude there
(s 10 ewvideqee  that the theor
does ot hold fof thes .)/yopj@&'o/}.




6. “Do angry people have more heart disease?” In a 4-year study of a random sample of 8,474
people with normal blood pressure, their anger was measured using a specially designed test
which measures how prone a person is to sudden anger. At the end of the study, physicians
(who did not know the anger test results) determined whether the people had heart disease
or not. The following results were obtained: 190 s 2247 O‘,Q %7y

Anger score
Low anger Moderate anger High anger | Total 2'24& 4 3o 570

Heart disease 53 70 110 (06 27 14 | 190  2.247 of k73 is tof,
No Heart disease 3057 3046 4621 25 606 &7 | 8284
Total 3110 4731 633 8474

(a) (12 points) Is there evidence that anger and heart disease are related? You must clearly

state a null and alternative hypothesis, compute a test statistic and a P-value and state
your conclusions. '

s heort disease. o anger as vnrelated.

alk: mn o« “ ' '
g% (abs —exp )L/ exp

53 70 k-l
3057 |3040 .l IO.UM s less
%"Q (ot ‘2 ¥ than (7, s0 we

(kG2 .0 .

27 Iy (2.4 ,ﬂ/lM\ l‘auf‘ fhe nu L
“oe bid — 3 1u lL%' o conclude that

69 hoost disease o

MSQ-I)X(Q-,): 2 G//a@f* are el ated.
(b) (3 points) This study is an example of
@ an observational study.

ii. a controlled, blind experiment (not randomized).
iii. a randomized, controlled, blind experiment.

(Just say which one, no explanation is required).

(c) (5 points) Suggest a possible confounding factor for this study and clearly explain why
it might be a confounding factor.

One examfle MQTM* be skFress - shress mg/\f cawse cut(ju/
o Sfress MW olso be et~ ca,u,s«’ej /\@A blpool

presesre or causaol éy Irw‘a/t\, blood Presswre («v hence oé:ﬁ;:l;)

(d) (3 points) Assuming the data show that anger and heart disease are related, does this
show that anger causes heart disease? Explain clearly.

No - a> the can,,gow\a(iy Factor shows, since 7his is

an observational Sff,ug ue. cannot Co/ic/b(,c(k’,
Causakion .




7. For a group of 19 countries, researchers looked at the average wine alcohol consumption
(average number of liters of wine alcohol per person per year) and the heart disease death
rate (number of deaths from heart disease per 100,000 people per year) for each country.
They found the following:

alcohol
Wine,Consumption (liters per year) : average = 3.03, SD = 24
Heart disease death rate (per 100,000) : average = 191.0, SD = 66.6, r=—0.84.

(a) (6 points) Find the equation of the regression line for predicting a country’s heart discase
death rate from its average alcohol consumption.

b[0,0Q: — S/Qxé_b;b :—23_3/
24
inferceol = 17,0 + 23.31x 3.03 = 261.63

diath rote = Zbl.,3 — 2331 - wine aleokol
C‘O/?ﬁLUM/J/-/'a/Z
(b) (4 points) The correlation coefficient of r = —0.84 shows which (if any) of the following:
i.@F countries where people drink more wine alcohol tend to have lower heart disease
death rates, and vice versa.
1. T@Lhe more wine alcohol a person drinks, the lower their chances of developing
heart disease.
1. T/@Lhere 1S a strong negative association between the amount of wine alcohol a
person drinks and their chances of dying from heart discase.
i\'.@/F this 1s an example of an ccological corrclation so the correlation coceflicient is
artificially close to -1.
For EACH ONE say whether it is true or false, no explanation is required. As always,
we are asking which statements are correct interpretations of the correlation coelficient,
not about what you believe to be true or untrue about alcohol consumption and heart
disease.

8. T have 20 lightbulbs a large box. Unknown to me, 5 of these 20 bulbs are broken. T select
6 bulbs at random from these 20 bulbs to put in a chandelier. Answer each of the following
questions separately.

(a) (1 points) What is the chance that the first bulb works?

15
20

(b) (3 points) What is the chance that the second bulb works?

15
20

(¢) (3 points) What is the chance that all 6 of the bulbs work?

Uy 13 A L= 93y
207 79 " 78 17 16




9. (12 points) ‘I'he spermicide nonoxynol-9 kills H1V in the test tube, so researchers hypothesized
that it might be useful in protecting high-risk women from HIV. Other researchers argued that
nonoxynol-9 might increase the risk because it is an irritant. In a study of 990 prostitutes,
participants were randomly divided into two groups. The treatment group were given a
nonoxynol-9 gel. The control group were given a similar-looking but inactive gel. When the
study ended in May 2000, 67 of the 495 women in the treatment group were HIV-positive,
and 44 of the 495 women in the control group were HIV-positive. Perform a 2-tailed test to
decide whether the treatment and control groups were significantly different with respect to
HIV. Clearly state your conclusions.

aull: Freabment makts no differenct tao HIV

all : “ does make o o[/.'ﬁ?w"ce
—I_;-Qaf’wl"
- 5D= ’Q N 428 -3¢ SD;‘J‘& b5l -289
2 Gox00d= (357 o S tgsxlooy = 5q9
SEsum = Jhas L. 3¢z 710 SEsum =45 285 = 63
SEo, = & o = - 63 o _ , =a
o F Ll 100% L5 SE‘Z, = z;?_‘fx(am =37
SE n#':)l-9‘+1.3‘ = 207
. P-valug =~ 2-
z_ - 137/0 _ 8’,? ?O _ 2 .3 v ph- 2“{‘?0
.
2.0, =23 2.3
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10. (3 points) The study in problem 9 is an example of

(a) an observational study.
(b) a controlled, blind experiment (not randomized).
@ a randomized, controlled, blind experiment.

(d) a simple random sample.
Just say which one, no explanation is required).
y

11. (5 points) The National Collegiate Athletic Association requires colleges to report the grad-
uation rates of their athletes. At USU, 62% of all 157 student athletes who entered between
Fall 1990 and Fall 1993 graduated within 6 years of starting. True or false, and explain:

An approximate 95% confidence interval for the percentage of all USU athletes
who graduate within 6 years of starting runs from 54.3% to 69.7%.

Folse. What's m,wpw;on? £ ol USWL cfnlefes esstr Hon we
don't have a randovn Samiple. (£ all Usw athleres enbering

Fall "0 +to Fall'9%, we howe Ha enkre Popu/(ao(wbﬂ_




Name:

Stat 1040, Fall 2001
Final Test, Thursday December 13, 9:30-11:20 am

Show your work. The test is out of 100 points and you have 110 minutes.

1. A recent study in Europe looked at a large group of women of childbearing age. The re-
searchers asked each woman how much alcohol they had consumed over the past 12 months.
The researchers found that women who drank moderate amounts of alcohol were somewhat
less likely to have infertility than women who did not (November, 2001). The study said it
“controlled for age, income and religion”.

(a) (3 points) Based on the information above, was this a controlled experiment or an
observational study? Explain briefly.

(b) (3 points) Why did they “control for” age, income and religion?

(c) (4 points) Is this convincing evidence that infertility would decrease if women with
infertility started to drink moderate amounts of alcohol? (Note: we are only asking
about infertility. There may be other problems introduced by such behavior, but ignore
these for answering this question).

(d) (4 points) Suggest a possible confounding factor (other than age, income, or religion)
and clearly explain why you think it might be a confounding factor.




2. A selection of 65 varieties of cereal were tested for calories and sodium (in milligrams) for a
one-cup serving. The results may be summarized as follows:

Average sodium = 240 mg SD = 131 mg
Average calories = 149 calories SD = 62 calories r = (.53

(a) Suppose we were to convert our 65 sodium measurements to grams, by dividing each
measurement by 1000. Using this new set of measurements,

i. (4 points) What will the average and SD of sodium (in grams) be?

ii. (3 points) What will the correlation between calories and sodium be now?

(b) (5 points) Find the regression estimate for the number of mg of sodium in a oné-cup
serving of a cereal that has 200 calories per cup.

(c¢) (4 points) Explain why it would not be a good idea. to use the information in the question
to estimate the amount of sodium for a cereal with 350 calories per cup.

3. (8 points) According to the U.S. Census Bureau, 68% of Utah residents are 18 years of age
or older. What is the chance that in a simple random sample of 100 Utah residents, less than
50% will be 18 years of age or older?




4. An elementary school in Logan employs 15 teachers; 11 are women and 4 are men. Two
teachers are selected at random to meet the governor and attend a reception in SL.C. Answer
each part separately.

(2) (3 points) What is the probability that both are women?

(b) (3 points) What is the probability that at least one is a woman?

(c) (3 points) What is the probability that both are the same gender?

5. (12 points) Two types of water filters are to be compared in terms of the average reduction
in impurities measured in parts per million (ppm). Fifty filters of each type were tested and
the following data showing the amount of impurities removed were obtained:

Typel Typell
Average 8.0 7.1
SD 4.5 3.2

Is there statistical evidence that filters of type I perform better (remove more particles)?
State null and alternative hypotheses. Compute the P-value and state your conclusions.




6. A survey was conducted to evaluate the effectiveness of a new flu vaccine that had been
administered in a community of 20,000 people. The vaccine was provided free of charge in a
two-shot sequence over a period of two weeks. Some people received the two-shot sequence,
some appeared only for the first shot, and others received neither.

A simple random sample of 1,000 local inhabitants were surveyed the following spring and
the results are shown in the table below.

No vaccine One shot Two shots | Total

Flu 24 9 13 46

Il No Flu 289 100 565 954
Total 313 109 578 1000

(a) (10 points) Is there evidence that the vaccine classification and the occurrence or nonoc-
currence of the flu are related? State the null and alternative hypotheses, compute the
test statistic and the P-value and state your conclusion.

(b) (10 points) Find a 95% confidence interval for the percent of people in this community
who received at least one shot of the vaccine.




7. (10 points) A major manufacturer wants to test a new engine to determine whether it meets
new air-pollution standards. The average emission of all engines of this type must be no
more than 20 parts per million of carbon. Ten engines are manufactured for testing purposes,
and the average and SD for this sample of engines are determined to be 24.1 and 3.0 parts
per million, respectively. Assuming that these engines are like a simple random sample from
a very large population and that the emissions follow the normal curve, is there evidence
that this type of engine fails to meet the pollution standard? Set up a null and alternative
hypothesis, perform the test, and clearly state your conclusion.

8. (5 points) The Salt Lake City metropolitan area has about 1.3 million people; the New
York City metropolitan area has about 21.2 million — about 16.3 times as many as Salt
Lake. Suppose we wish to take a survey to compare attitudes toward environmental policies
in these two areas. We are happy with the accuracy (SE) of a survey of 1,200 Salt Lake
residents. To get equivalent accuracy in New York, how many New York residents should we
survey? Briefly explain.

9. (5 points) The average age of all 43 presidents when they entered office is 55.3 years; and the
SD is 6.2 years. Explain why it would be inappropriate to use these numbers to conduct a
significance test on the hypothesis that the average age of entering presidents is 50 years.




Memory Aids

Please note that these are provided for your convenience, but it is your responsibility to know how

and when to use them.

rms error = V1 —7r2 x SDy
SDy
! =r X
slope =1 x = Dy

intercept = avey — slope X avey

SD*:\/ number of draws « SD

number of draws — 1

SDy oy = \/ fraction of O’s x fraction of 1’s

EVgum = number of draws x avep oy

SEsum = vnumber of draws x SDbox

EVave = avep gy

SEgum

number of draws

EV% = % of 1’s in the box

5
R
i

(

SEsum

number of draws

) x 100%

SEgig= Va2+b? where ais the SE for the first quantity,

b is the SE for the second quantity, and the two quantities are independent




Name:

STAT 1040, SPRING 2002
Final Test, Tuesday April 30, 7:00-8:50 am

Show your work. The test is out of 100 points and you have 110 minutes.

1. (5 points) To study the effectiveness of vitamin C in preventing colds, 200 volunteers were
recruited. The researcher randomly assigned 100 of them to take vitamin C for 10 weeks and
the remaining 100 to take nothing. The 200 participants recorded how many colds they had
during the 10 weeks. The two groups were compared, and the researcher announced that
taking vitamin C reduces the frequency of colds. Is there any problem with the design of the
study? If your answer is yes, identify the problem and briefly describe how to properly design
this particular study.

2. (6 points) A local politician who has to run for office sees the following article from The Utah

Statesman (March 27 2002): Online poﬂ
Do you think the
current liquorlaws. wd to :
be changed” (Cur S
results in bold.)

« Yes, the laws restrict the
freedoms of the c:tlzeixs :
of the state. (42%) -

* No,.the laws

She wonders whether changing the state’s liquor laws would be a good thing to have as part of
her campaign platform, hoping to get more votes by supporting what the majority of people
think. What do you think? Should she support a change in the current liquor laws to boost
her election chances? Answer yes or no and give 3 different reasons to support your answer,
based on information in the Statesman poll, not on your personal opinion.




3. (5 points) A large department store wants to know if consumers would be willing to pay
slightly higher prices to have computers available throughout the store to help them locate
items. The store posted an interviewer at the door and told her to collect a sample of 100
opinions by asking the next person who came in the door each time she had finished an
interview. Is this a simple random sample, a cluster sample, or a sample of convenience?
Why? Comment on the reliability of the information she would obtain.

4. A 10-sided die shows the numbers 1 through 10 with equal probability. A 6-sided die shows
the numbers 1 through 6 with equal probability.

(a) (4 points) Which is more likely, and why?
e Getting double-six when you roll two 6-sided dice
e Getting double-ten when you roll two 10-sided dice

(b) (4 points) If I roll one 6-sided die and one 10-sided die, what is the chance that the total
number of spots is 107

5. (10 points) There are approximately 20,000 students at USU. For a simple random sample of
500 USU students, we learn that 80% are satisfied with President Kermit Hall. If possible,
construct a 95% confidence interval for the percentage of all USU students who are satisfied

with President Hall. If you cannot do this, say why not.




6. (4 points) Match the four scatterplots with their correlations from the list:

~1.03, —0.98, —0.62, 0.05, 0.65, 0.80, 0.98, 1.03

Plot B Plot C Plot D

7. For a random sample of 20 car models, the average weight (in pounds) was 3236, with an
SD of 523. The average gas mileage (in miles per gallon) was 21.4 with an SD of 4.2. The
correlation between weight and gas mileage was -0.87. The scatter diagram was football
shaped.

(a) (4 points) Assuming the histogram for gas mileage follows the normal curve, would you
be surprised if someone told you that one of these cars got 27 miles per gallon? Explain
your reasoning.

(b) (3 points) Find the equation of the regression line for predicting gas mileage from weight.

(c) (4 points) Predict the gas mileage of a car that weighs 3500 pounds.

(d) (4 points) Would you be surprised if someone told you that one of these cars weighing

3500 pounds got 27 miles per gallon? Explain your reasoning, using the rms error.

(e) (2 points) In one sentence, explain what the correlation coefficient tells you about the
relationship between gas mileage and weight of cars like these.




8. For a simple random sample of 225 patients from Logan Regional Hospital, the average
cholesterol count was 230 with an SD of 30. For a simple random sample of 400 patients from
the University of Utah Hospital, the average cholesterol count was 240 with an SD of 40. You
may assume that there are 5000 patients at each hospital.

The question we want to consider is whether or not the average cholesterol count of all 5000
patients at Logan Regional Hospital is the same as the average cholesterol count of all 5000
patients at the U of U Hospital.

(a) (4 points) Formulate appropriate box models - indicate the number of tickets in each

box, what the numbers on the tickets represent, and say whether you do or do not know
the average and SD of each box.

(b) (2 points) Clearly state the null and alternative hypotheses in terms of your box models.

(c) (4 points) Compute an appropriate test statistic.

(d) (2 points) Find the P-value.

(e) (3 points) Using the 5% level, say whether or not you reject the null hypothesis and
state your conclusion in terms of the original question.

(f) (3 points) Did you assume that the histogram for the patients’ cholesterol counts followed
the normal curve? Why or why not?




9. (12 points) The table below shows the number of computers per household for a simple
random sample of 600 households from Cache Valley and Salt Lake City.

Number of Computers 0 1 2| Total
Cache Valley 30 50 20 100
Salt Lake City 160 300 40 500
Total 190 350 60 600

For Cache Valley and Salt Lake City, is the number of computers per household independent
of location? Answer with an appropriate statistical test. State the null and alternative
hypotheses, compute a test statistic, estimate the P-value, and clearly state your conclusion.

10. In the United States, the average age of men at the time of their first marriage is 24.8 years.
To determine if Cache Valley men marry for the first time at an earlier average age than men
in the country as a whole, a sociologist took a simple random sample of 24 male Cache Valley
residents who were or had been married and found that their average age at first marriage
was 23.5 years with a standard deviation of 3.2 years.

(a) (12 points) Did this survey show that Cache Valley men really marry for the first time
at an earlier average age than the men in the country as a whole? Assume the histogram
of mens’ ages at first marriage closely follows the normal curve. Clearly state the null
and the alternative hypothesis, conduct an appropriate test, and state your conclusions.

(b) (3 points) Would your test in part (a) be valid even if the histogram of the mens’ ages
at first marriage had a very long right-hand tail? Why or why not? Explain briefly.




Memory Aids

Please note that these are provided for your convenience, but it is your responsibility to know how
and when to use them.

rms error = V1 —712 x SDy

SDy

1 =
slope = r x SDx

intercept = avey — slope x avey

ber of draws
D+ — num
S \/number of draws — 1 x SD

SDpox = \/ fraction of 0’s x fraction of 1’s

EVgum = number of draws x avey

SEsuym = Vnumber of draws x SDpox

EVaVe = aveb ox
S Esum
number of draws

SEave =

EV% = % of 1’s in the box
( SEsum

number of draws

SE% = ) X 100%

SEgig= Va?+b? where ais the SE for the first quantity,

b is the SE for the second quantity, and the two quantities are independent




A NORMAL TABLE

Area Height
( Pe,r‘cent) ( percent )
2 o
z Area z Area z Area
000 O .50 86.64 3.00 99.730
0.05 3.9 1.55 87.89 3.05 99.771
0.10 7.97 1.60 89.04 3.10 99.806
0.15 11.92 1.65 90.11 3.15 99.837
0.20 15.85 1.70 91.09 3.20 99.863
0.25 19.74 1.75 91.99 3.25 99.885
0.30 23.58 1.80 92.81 3.30 99.903
0.35 27.37 1.85 93.57 3.35 99919
0.40 31.08 1.90 94.26 3.40 99933
0.45 34.73 1.95 94.88 3.45 99.944
0.50 38.29 2.00 9545 3.50 99.953
0.55 41.77 2.05 95.96 3.55 99.96l1
0.60 45.15 2.10 96.43 3.60 99.968
0.65 48.43 2.15 96.84 3.65 99.974
0.70 51.61 220 97.22 3.70 99.978
0.75 54.67 2.25 97.56 3.75 99.982
0.80 57.63 2.30 97.86 3.80 99.986
0.85 60.47 2.35 98.12 3.85 99.988
0.90 63.19 2.40 98.36 3.90 99.990
0.95 65.79 2.45 98.57 3.95 99.992
1.00 68.27 2.50 98.76 4.00 99.9937
1.05 70.63 2.55 98.92 4.05 99.9949
1.10 72.87 2.60 99.07 4.10 99.9959
1.15 74.99 2.65 99.20 4.15 99.9967
1.20 76.99 2.70 99.31 4.20 99.9973
1.25 78.87 2.75 99.40 4.25 99.9979
1.30 80.64 2.80 99.49 4.30 99.9983
1.35 82.30 2.85 99.56 4.35 99.9986
1.40 83.85 2.90 99.63 4.40 99.9989
1.45 85.29 2.95 99.68 4.45 99.9991
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