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Part I. (20 points) The first study on liver cancer had found association between liver cancer and
smoking. The data were obtained from the medical records of the patients of a certain hospital.

(5 points) Is this an experiment or an observational study? Explain in three sentences at most.
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2. (6 points) What are the variables in this study? N
Cond o n D’é Smae Lc..)f\.ﬁl
\-r‘ 0\)\)\. r’\% k‘)\M ' QA (,,@‘d O T K h{h

3. (5 points) It has been found in a second study that “drinking is associated with smoking. and
alcohol causes liver cancer”. Explain in two sentences at most why alcohol consumption is a
confounding variable for the first study described in the question above.
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4. (4 points) How would you control the confounding varia you were the investigator in this
study? Explain in two sentences at most.

\)\J 4 (W ol A ’Om UP N '3\ 9!'\"’
o C Gor ;-.l o~ OB’ \\ﬁ "Y\AJ‘& %M@&ﬁg\ \)o\pﬁa\nkeA ,
\)\) 0 C O \\««Q ¥ o ("‘\o. 9_( Q. a s \9,@1&@ r-Q“/

\Q, X L 4% 'hf\»o% uo\'\o T Lol
\ § o) SN 2\ < Q‘\éj“‘ f ﬂ!'e")(% i A )1)\’\“(\ “_\'\/“0 e __
o\ - &

bhes Ao wel



Math 202: Statistics — Fall 2017 EXAM 1 -« Page 2

Part II. (20 points) A study of college students nationwide found that the mean hours of sleep
students get the night before an exam is 6 hours, with standard deviation 1.9 hours. The sleep
distribution is found to be approximately normal.

1. (8 points) What are the chances that a randomly selected student gets between 2 and 5 hours of
sleep before an exam?
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2. (5 points) In this age group, adequate sleep is considered to be at least 8 hours. What percent of
college students get adequate sleep?
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3. (7 points) Find the 25" percentile of the sleep distribution.
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Part I11. (25 points) The mean height in a random sample of people is found to be 168cm.

1. (2 points) If the histogram of the data set is approximately bell-shaped, about what percent of
the observations fall within three standard deviations of the average?
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2. (4 points) What is the variable in this question? s it continuous or discrete?
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3. (6 points) A height of 165¢m corresponds (o -0.2 in standard units, in the sample of heights
mentioned above. Find the standard deviation of the sample using this information.
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4. (8 points) Find the standard deviation in the following sample of heights.
185, 140, 162, 170, 155, 178

185 4140 A1 62 A 130 + 155 4 1 Fe 390 it
‘&\f'\w aq e s Stttk A e N —— — . 1o cm
b 6 )
“\ B ) = ?\
x\_ (!gg ’ég)l“f“ + (f:}g'—jél S) ZO’L til 'ZSI + ’fét 4 SL + IIOZ { c}?::
. D= N § . - —— —_— I ——— — -
‘-!' 6 6

{

b,

5. (5 points) Find the interquartile range in the data set of question 4 above.
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Part IV. (20 points) Consider the following data set obtained from a sample of students at Kog
Wniversity:

11.5 27.2 388 475 496 534 541 593 663 687 693 699
71.2 775 782 79.7 80.1 815 826 843

I. (5 points) Complete the following frequency table, where the left end points are not included
and right end points are included for each class interval.
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2. (10 points) Draw a density scale histogram.
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3. (5 points) The data set in the question was obtained as follows: Each college (Humanities,
Science, Law, Engineering, etc.) is asked to select a smaller sample of students at random, and then,
those samples are combined to form the data set of 20 observations above.,

Is this data set a simple random sample? If yes, why? If not, describe how a simple random sample
could be obtained.
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Part V. (25 points) 64 draws will be made at random from the box
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I.~ (6 points) Calculate the chance error for the percentage of 1’s among the draws.
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2. (6 points) Are the following statements true or false? Explain in 1 sentence only.
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T ' The expected value for the percentage of 1’s among the draws is exactly 20%.
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v (*‘" (& F\ The expected value for the percentage of 1’s among the draws is around 20%, give or

take 5% or so.
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3. (7 points) What is the probability that percentage of 1°s among the draws is between 17% and

27%7?
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4. (4 points) Suppose the draws are actually made, and 19 of the 64 draws are found to be 1’s. How
many standard errors is the percentage of 1’s among the draws is away from its expected value?
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5. (2 points) Is there@ chance error, ii)systematic error or iii)both, in the percentage of 1’s in the
draws (in the sample) mentioned in Question 4? Explain in one sentence.
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