Math 1011 _ Quiz 1 (100 points total, 10% of grade) 23 July, 2014
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1. {12 points) Define the following:
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2. (12 points) Observational and controlled experiments. o, w\ﬂ[ ,,hm-fwwq" p%;f)g,

‘)‘/ (a) Breifly explain the major differences between observational and controlled experi-
ments,
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7. (b} Suppose that Alice wants to determine if being taller can make you more intelligent,.
She takes data on a sample of students {(from Ist grade to 12th grade) by measuring
their height and giving every student the same exam. She finds that the taller
students score much higher on the exam, so she concludes that they are more
intelligent! Is there s problem with her cxperlment'? What is the :szlem‘?
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Z. (c) How could Alice redesign her experiment to account for this problem‘?
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7. {(d) Bob is wondering if attending Harvard wiil make you more successful in life. He
compares the students who graduate from Harvard to the national averages and
notices that the Harvard students are much more successful. He concludes that
attending Harvard makes students more successful. Do you think Bob made the
right conclusion from this experiment? (ﬁqy ‘&
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a (f} If a randomized controlied double blind experiment is so much better, why does
anybody ever conduct an observational study?
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3. (9 points) Consider the list of numbers: 1, 1, 1, 1, 2,2, 2, 3, 3, 4,

(a) What is the average of these numbers?
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4. {4 points) Clara measured the height of the adults in her neighborhood and notices that
on average the older people were shorter. She says that this means you shrink as you

get older. Is Clara right? Why or why not? _
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5. {6 points} Average and Standard Deviation.
(a) What happens to the average of a list if you add 7 to each element? Why?
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(b) What happens to the standard deviation of a list if you add 7 to each element?
Why? ‘
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(¢) Suppose there are 9 Péople in a room, with an average a, 0. Someone Who is
20 walks into the room. What is the average age now?
&° 88 [AVEVN "”{:\ &W

RW“‘%’@" mgﬁw =40 M%\Q‘ﬁﬂ : Lo B
Gw Qunn @/g &?u =70 90 +20 o _ (3;1

{

o pew SYM - T @ o
NW @VW%?(} - Lo Y

6. (8 points) (a) What is the difference between chance error and bias?
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(c) How does an investigator deal with chance error?
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{(d) I a student scores a 155 on an IQ) test (remember the average IQ is 100 with SD
15) is it more likely that chance error worked in his favor or against him? Why?
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7. {10 points) Compute the correlation coefficient (r) for the following data: -
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8. {5 points) What is the difference between the SD line and the regression line? Which is
more useful?
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9. (4 points} How do{putliers effedt the following stat
(a) Average

(b) Median

No effecd

(c) Standard deviation . ' ) :‘ )

-(d) Interquartile range
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10. (5 points) Donna is trying to find the correlation between two variables in a complicated
chemistry experiment. She computes r and gets that = is very close to zero. She concludes
that these two variables are not associated at all. Do you agree with her conclusion?
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11. (10 points) (a) What five summary statistics are used to understand a scatter plot?
(assume the variables are z and y)
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(b) Sketch some data (scatter plot) which would have r &~ —0.95.
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(¢) Sketch some data which would have r =2 0.00.
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(d} Fill in the blanks. The correlation coefficient is always between i and ¥ i :

(e) What is the regression effect? (or you can explain the regression fallacy)
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12. {10 points) Suppose a study has been done on th%ﬁna%\grades %?%ﬁde}}%g earaﬁ?ygeiﬁ ?ﬂrﬁ@”‘%‘

both math and physics courses. Each course is graded out of 100 possible points. It
has been found that the average grade in Physics is 70 with a standard deviation of 10
and the average grade in Math is 75 with a standard deviation of 16. The correlation
coefficient is r = 0.5. Suppose that Eric is in both of these classes and he got an 80 in
Physics. Using regression, what would you expect his grade to be in Math?
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(extra space to work if you need it)



