Math 201: Statistics | | March 9, 2012

‘Spring 2012 Midterm #1
Closed book & notes; only a single-sided and handwritten A4 formula sheet and a calcu-
“lator allowed; 90 minutes. No questions accepted!

Instructions: There are six pages (one cover and five pages with questions) in this exam.
Please inspect the exam and make sure you have all 6 pages. You may only use your calcula-
tor and your formula sheet. Do all your work on these pages. If you use the back of a page,
make sure to indicate that. You may not exchange any kind of material with another stu-
dent. You might get one bonus point for filling the front cover properly!

Remember: You must show all your work to get proper credit.

Academic Honesty Code: Kog University Academic Honesty Code stipulates that “copying
from others or providing answers or information, written or oral, to others is cheating.” By

taking this exam, you are assuming full respon51b111ty for observing the Academic Honesty
Code.
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Show all your work to be eligible for partial credit and round your final answers to two de-
cimal places in all of the exam guestions.

Question 1 (20 ipoints) The following data show the percentage change in Dow Jones Indus-
trial Average (ABD’de bir borsa endeksi) at the end of the year, compared to its beginning.
The data correspond to years 1997-2008.
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Find
(a) Mean (b) Standard deviation (Hint: Z x? =3651.69) (¢) Median
(d) 25" percentile (or first quartile)  (e) IQR (Interquartile range) (f) Range

Answer the following:
(g) What is the percentage of observations that are within | standard deviation of the mean?
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Question 2 (15 points): The folvlowing is a histogram of blood pressure measurements of a
random sample of college students, ranging from 90 to 180 mmHg (millilitres of mercury).

Percent

(a) (2 pts) Which one is the modal class?

W

‘Eq FO_g 01 Contome Hhe \C.,Bul- celabve Q‘e:,qw;«c:j s

(b)(3 pts) In which class is the 70% percentile of the blood pressure data?
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(c) (2 pts) Is the median likely to be smaller, about the same, or larger than the mean? Why?
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(d)(3 pts) Apply Chebyshev’s rule to estimate the percentage of observations between 108 and 192
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(e) (3 pts) Apply empirical rule to estimate the percentage of observations between 108 and 192.
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(f) (2 pts) Which estimate would be more appropriate for this data set, Chebyshev or empirical rule
estimate? Why?
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Question 3: (20 points)

How many different linear arrangements (1 e., orderings) are there of the letters “A, B C,D,E”
for which
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(b) A is the first and B is the last letter?
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| (d) Skyler, a first grade student made an arrangement randomly using the above letters,
“A,B,C,D,E”. Let Q be the event that “A is the first and B is the last letter in his arrangement”
and R be the event that “E is not last in his arrangement”. Find the probabxhtles of these

events.
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(¢) Are events Q and R defined in part (d) mutually exclusive? Explain your answer.
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Question 4: (20 points)

In a small town, 90% of the taxis are yellow and 10% are green. One day a taxi is involved in
a hit-and-run.acoident late at night. There is an eyewitness one block away, who testifies that
the perpetrating (sug igleyen) taxi was green. The judge orders a test of the eyewitness' (gérgii
sahidi) abilities, conducted at a similar distance and a similar time of night. The results show
that

P(“witness says green” | “taxi is green”) = 0.8;
 P(“witness says yellow” | “taxi is yellow™) = 07.

(a) What is the probability that witness says taxi is green P(w1tness says greeny?
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(b) Evaluate P(“taxi is green” | “witness says green”). Based on this calculation, what is your
deduction (gikarim) about the reliability (giivenilirlik) of the witness? e
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(c) Let event A be “witness says taxi is green” and B be tHe event that “taxi is yellow”. Are 4

and B independent?
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Question 5 (20 points): In a study of the relationship between age (X) and blood pressure (),

data are obtained from 15 randomly selected people of older ages. The data points are shown
below:

Age 43 | 56 | 48 | 61 | 67 | 70 | 40 | 45 | 59 | 55 | 72 | 53 | 56 | 50 | 65
Pressure | 128 { 135 | 120 | 143 | 141} 152 | 110} 118 | 125 | 130 | 135 | 124 | 134 | 127 | 125

Use the following summary information:
> x, =840, > y,=1947, > x7=48384, ) x,y, =110140, and SS, =1582.4

(a) Find the equation of the regression line.

\ T - ()G

<SS xY

: MO0 — (84@599@
4" — 1
St — (St . 4838 _ (BLOY-
il S S

R4k
N

N ‘
_ o AX = 1%F (o) 0 = g2 &F
(éb =9 P = (o )-E

22 .2 4+ 0. 8% xj

(57 Inferpret the slope and the intercept in the context of this problem. \ ‘
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(c) Calculate the correlation coefficient.
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(d) Predict the blood pressure for a 55 year-old person. .

{%: ?2 .88 + 0.82(55) = 428 3&

(e) Interpret the relationship between age and blood pressure based on the correlation coeffi-
cient.
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