Math 214 Statistics Spring 19 Final

Name: S*\M’f\ms

e You may use a 3 X 5 index card of notes, and a calculator.

e I will count your best 8 of the following 10 questions.
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1. (a) Suppose you toss a fair coin three times. What is the probability that you
get an even number of heads?

(b) In the US population, the proportion of left-handed people is 9.8%, the
proportion of red-haired people is 2.2%, and the proportion of the popu-
lation which is male is 49.2%. If all these characteristics are independent,
find the probability someone you pick at random is female with red hair
and right-handed.
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2. Find the mean, median, standard deviation, ; and Qs for the following set of
numbers: 1,1,4,5,8, 10,1'9'216
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3. The height of trees in a particular forest is normally distributed with mean
10.2 m and standard deviation 3.2 m. :

(a) If you pick a tree at random, what is the probability that it is taller than
6 m? ;

(b) How large does a random sample need to be for a 95%-confidence interval
for the mean to have a margin of error of at most 1 m?
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4. You take a simple random sample of 21 radiology technicians in NYC and
discover their mean income is $76,020, with standard deviation $12,756. Find

a 95% confidence interval for the actual mean income of radiology technicians
in NYC.
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. You take a random sample of size 500 from a population with unknown mean
1 and unknown standard deviation o. The sample mean is 7, and the standard
deviation of the sample is s. You run a hypothesis test with Hy : 4 = 10 and
H, : p # 10, and the resulting p-value is 0.26.

Indicate whether or not the following statements are true or false.

(a) The mean of the sample T should be close to p.

g True

O False

(b) The standard deviation s of the sample should be close to o.

)Xf True

O False

(c) The standard deviation s of the sample should be close to o/+/500.
O True

ﬂ False

(d) The probability that the null hypothesis is false is 0.26.
O True

ﬂ False

(e) This is evidence that the population mean u is close to 10.

X True
O False
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6. A random sample of 14 cars in NY average 27.2 mpg, with standard deviation
5.3 mpg, while a random sample of 17 cars in NJ average 23.2 mpg, with
standard deviation 4.2 mpg. Find a 95%-confidence interval for the difference
between the fuel efficiency of cars in NY and NJ.
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7. You take a random sample of 34 CSI students, and 25 claim to be following
the current season of Game of Thrones. A random sample of 43 New Yorkers
indicates that 27 of them are following the current season of Game of Thrones.
Set up and implement a 95%-significance level hypothesis test to see if this is
evidence that different numbers of CSI students watch Game of Thrones as

“compared to the overall NYC population.
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8. A study investigates the relation between salt intake and high blood pressure.
A random sample of the population is taken, and they are classified as low salt
intake or high salt intake depending on their diet, and as to whether or not
they have high blood pressure.

Low salt High salt
High blood pressure 9 19
Not high blood pressure 103 92

Here is the output from R:

> d <~ matrix( ¢(9, 19, 103, 92), ncol=2, nrow=2 )
> chisq.test(d)

Pearson’s Chi-squared test with Yates’ continuity correction

data: d
X-squared = 3.4013, df = 1, p-value = 0.06515

(a) What do you conclude from the R output?

(b) Would you recommend the researchers repeat the study with a larger
sample size? Explain.
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d$Tornadoes

9. You obtain data on the number of tornadoes reported each year from 195

2014. Here is a plot of your data and the R output:
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o Call:
1m(formula =
Residuals:
S Min 1Q Median
o ki . i -22.744 -8.584 ~-1.356
& s Coefficients:

o o358 Signif. codes: 0 **% 0.001 =% 0.01 * 0.05 .

Estimate Std. Error t valu
(Intercept) 1.942e+03 4.915e+00 395.029 < 2e-16 **x
d$Tornadoes 4.466e-02 4.975e-03

> summary (lm(d$Year~d$Tornadoes))

dfYear ~ d$Tornadoes)

30 Max
5.048 32.827

3 to

e Pr(>ltl])

8.975 1.09e-12 **x

o oo o 0.1 &
o & g == Residual standard error: 11.89 on 60 degrees of freedom
. g Multiple R-squared: 0.5731,Adjusted R-squared: 0.566

2010

(a) What is the best fit regression line?

F~-statistic: 80.56 on 1 and 60 DF,

p-value: 1.086e-12

(b) Does this give evidence that the number of tornadoes is increasing? Can
you think of any other reasons why the number of observed tornadoes

might be increasing?
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10. Assume the distribution of women'’s shoe sizes in the US is normally distributed
with mean 7.9 and standard deviation 1.7.

Suppose you take a simple random sample of 36 female CSI students. Describe
a test with a 95% confidence level to decide whether or not they have same
average shoe size as the general population.

What is the power of your test to detect the fact that the actual shoe size
of female CSI students is normally distributed with mean 8.1 and standard
deviation 1.77
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