.Stat 1040, Spring 2006 Name:

™y Final Test, May 4, 1:30pm—3:20pm

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

1. The following is part of an article from Newsweek, April 24, 2006. This question concerns the |
Women’s Health Study, described in the second paragraph. '

Take an Aspirin and ...

first heart anack by 44 percem Thatwas
great news. For men.
It wasn't until March 2005 that the

“Women’s Health Study addressed aspirin’s
beneﬁts forvmmen Heahhy women-—who
wereat |east45Years old atthe start of the -
study—who pammpated inthe s1udy ook ei-
ther 100mg of aspirin ora; placebo every oth-
erday for 10y years. Surprisingly, the women
taking aspirin éxperienced no reduction in
heart-attack risk. However, aspirin takers
- In'1988, the Physi-  were 17 percent less likely to have a stroke.

ciar 5" Health Stui showed exactly that. In : )
healthy i men, 3 ‘aspirin taken évery
other day for five: yeals reduced the riskof a

'(a) '(2 points) Is the study controlled? How do you know?
-(b) (2 points) Is the study blind? How do you know?
(c) (2 poinits) What is & placebo? Why is it used?

{(d) (2 points) The article does not say how the women were assigned to the aspirin and
placebo groups. What is the best way to do this, and why?



2. (8 points) The following table summarizes the number of milligrams of sodium per serving for
18 types of breakfast cereal. Class intervals include the left endpoint but not the right.

Sodium ~ Number of
(milligrams) cereals
.120 to 160 4
160 to 200 3
200t6240 6
240 to 280 3
280 to 320 2

Draw a histogram for the data, being careful to label the axes correctly.

3. (4 points) Suppose a jury of 12 people is randomly chosen from a large city’s adult residents,
of whom 50% are female. What is the chance that at least one person on the jury is female?



4. For 167 college students the average handspan size is 20.9 inches, with an SD of 1.9 inches.

(a) (5 points) Using the normal curve, approximately what percentage of the students have
a handspan of more than 23 inches? :

(b) (5 points) If 90 percent of the students have a smaller handspan than the teacher, what
is the teacher’s handspan?

" 5. For the 167 college students in question 4, the relationship between height and handspan size
is summarized as follows:

height: - average = 68.0 inches SD = 4.0 inches r=0.75
handspan size: average = 20.9 inches SD = 1.9 inches

(a) (4 points) Six scatter diagrams are printed on the back of the formula sheet. Which of

the scatter diagrams is the correct one for these data? Circle the correct one below:

A B CDEF

(b) (4 points) Using the summary statistics above, what is the regression estimate for
handspan for a student who is 60 inches tall?

(c) (3 points) Find the rms error for your answer in part (b).

(d) (3 points) What would the correlation coefficient be if we changed all the handspan
measurements to centimeters? (There are 2.54 centimeters in an inch).



6. (4 points) I have 20 batteries, of which 15 work and the other 5 don’t. I choose 4 batteries at
random from all 20 to put in my camera. What is the chance that all 4 battenes work?

7. (8 points) In 2002, 17.5% of US tax forms reported incomes under $25,000. If the IRS takes
~a random sample of 500 tax forms from 2002, what is the chance that between 17% and 18%
- of the sampled forms reported incomes of under $25,0007?

8. The 2002 General Social Survey asked “What do you think is the ideal numbeér of children
~ for a family to have?” For the 497 females who responded, the average was 3.02 with a
standard deviation of 1.81. Suppose these 497 women were like a simple random sample of

- adult American females.

(a) (7 points) Find a 95% confidence interval for the average response of all adult American
~ females.

(b) (2 points) Is your confidence interval valid even though the answers don’t follow the
normal curve? Explain briefly.



9.

10.

)

(4 points) The following table comes from a simple random sample of high school seniors from
a large city, each of whom was asked whether they had ever smoked cigarettes and whether

they had ever drunk alcohol. : -

- Aleohol
No Yes

| Ciga.réttes No | 281 500 781
: Yes | 46 1449 | 1495
327 1949 | 2276

“Test to see whether there is an association between smoking and drinking alcohol. You should

clearly state the null and the alternative hypotheses, find a test statistic and an approximate

P-value, and state your conclusions in everyday language.

|

()% points) In the aspirin study described in question 1, there were 19,934 women in the
aspirin group and 19,942 in the placebo group. There were 477 major cardiovascular events
in the aspirin group and 522 in the placebo group. Assuming the women were assigned to the
aspirin and placebo groups appropriately, perform a statistical significance test to determine
wheéther or not aspirin prevents major cardiovascular events for women like these. You should
clearly state the null and the alternative hypotheses, find a test statistic and an appromma.te
P—value and state your conclusions in everyday language.



11. The long-held standard for normal body temperature is 98 6 degrees A group of researchers
believe that normal body.temperature is actually lower than 98.6 degrees. To test this, they
~ take the temperatures of 10 healthy people. They find the following: :

198.2 97.8 99.0 986 97.8 984 99.7 982 974 97.6

Suppose this is a simple random sample of all healthy people ‘and that the temperatures of
healthy people follow the normal curve. . .

(a) (2 points) State the approprlate null and alternatlve hypotheses

(b) (3 points) Find a test statistic.

(¢) (2 points) How big is the P-value?
(d) (2 points) Do you reject the null hypothesis? Why/why not?
(e) (2 p'oihts') Based on the data, are the reSearehers_correet? Explain hrieﬁy; -

- (f) (2 points) If it was believed that the temperatures of healthy people d1d not follow the
normal curve, would your hypothesis test still be valid? 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.

TIDS error = V1- r2 x SDy

slope =7 X SDx

intercept = avey — slope x avey -

+ | number of draws - ,
SD - Jnumber of draws — 1 SD

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

EVsym = number of draws X avep

SEsum = Vnumber of draws X SDbox

- EVave = avepgy

R
"SEgve = - '
vave number of draws

EVig = - % of I's in the box
( SEsum
number of draws

SE%= ) XIOO%,'.

SEgif = Va?2+b* where a is the SE for the first quantity,
b is the SE for the second quantity, and the two quantities are mdependent

7
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0.00
0.05
0.10
0.15

0.20

0.25
0.30
0.35
0.40
0.45

0.50
0.55
0.60
0.65

0.70

0.75

0.80

0.85
0.90

095

1.00

1.05
1.10
1.15
1.20

1.25
1.30
1.35
1.40
- 1.45

Area

- 3.99
1.97

11.92

19.74

23.58
2737

31.08
34.73

38.29
41.77
45.15
48.43
51.61

5467
57.63 .
6047
63.19
65.79

68.27
70.63

72.87
74.99
76.99

18.87
80.64
82.30
83.85
85.29

Area

86.64

87.89
89.04

90.11 .
,91}0__9. _

91.99
92.81

93.57

94.26
94.88

95.45
95.96
96.43
96.84
97.22

97.56

97.86

98.12
98.36

98.57

98.76

98.92.
99.07

99.20
99.31

99.40
99.49
99.56
99.63
99.68

z -

Area

3.00
3.05

3:.10
' 3.15
3.20

3.25

3.30

3.35

3.40

3.45

3.50
3.55

- 3.60

3.65
3.70
3.75
3:80

385
3.90
- 3.95

4.00

4.05
4.10

4.15
4.20

4.25
4.30
4.35
4.40
4.45

99.730

99.771

99.806
99.837

99.863

99.885
99.903
99.919

99.933

99.944

99.953

99.961
99.968
99.974
99.978

99.982
99.986

99.988
99990
99.992

99.9937

99.9949

99.9959

99.9967

99.9973

99.9979
99.9983
99.9986
99.9989

99.9991
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