Math 214 Statistics Fall 13 Midterm 3b

Name:

Solutions

e Do any 4 of the following 5 questions.

e You may use a calculator, but no notes.
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1. A study was conducted to determine if there was a difference in the driving
ability of students from West University and East University by taking random
samples of the students. Of the 100 sampled {rom West University, 15 had been
involved in a car accident within the past yvear. Of the 110 randomly sampled
students from Fast University, 13 students had been involved in a car accident
within the past year.

(a) Find a 95% confidence interval for the proportion of students at East

university who have been in a car accident in the past year.

(b) What is the pooled estimate of the proprtion of students who have been
in accidents at both universities?

(c) Bob wishes to test if the two universities’ students have different accident
rates. He sets his null hypothesis as Hy: p; = pz. Explain his error.
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2. Using the data from the previous question test whether the two populations
are significantly different at the 1% significance level.

(a) State the null hypothesis and the alternate hypothesis.
(b) Specify the test statistic and its distribution.
(¢) Calculate the test statistic, and state the critical value.

(d) Would you reject or fail to reject Hy at the given significance level? State
your conclusion.
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3. A quality control manager has concerns about the occurrence of defects on a
component assembly used in the fabrication of an aircraft wing. The manufac-
turing plant operates with three shifts, and there were three particular types
of defects that were of concern. The following table shows the count of defects
of each type across the shifts from a random sample of 300 assemblies with
defects from a week of production:

Defect Type
St A B T 6 | Tetal
Morning | 43 36 56 | 135
Evening | 17 49 29|95
Overnight | 14 42 14|70
Total | 74 127 99 | 300

a) What is the ap rnpriate null hypnthesis in this situation? What test
P
should you use?

(b) Assuming Hy, what is the expected number of type B defects in the
evening shift?

(c) What is the contribution to the chi-square stastic for the type B defects
in the evening shift?

(d) What are the degrees of freedom df for the chi-square statistic?

(e) Suppose the chi-square statistic for this data is 26.8. What is the conclu-
sion? What does it mean in this case?
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4. Guess the correlation coefficients for the following data.
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5. A random sample of 10 college students is taken, and the students are asked
how many pairs of shoes they own. The average number of pairs of shoes of
the students in the sample is 7.4, and the standard deviation of the sample is
b4, :

(a) If a random sample of 100 college students is taken, would you expect the
sample mean to be:
[J Larger.
O Smaller.
E/Can’t say.
(b) If a random sample of 100 college students is taken, would you expect the
standard deviation to be larger or smaller?
L] Larger.
O Smaller.
X[ Can't say.

(c) What can you say about the confidence interval for the population mean
of the sample of size 10 compared with the sample of size 1007

o Larger.
O Smaller.
00 Can’t say.
(d) The students are also asked about how many hats they own, and the

correlation coefficient for number of hats and number of shoes per student
is 7 = 0.75. This means students with more shoes tend to have

;@ more hats.
O fewer hats.
O Can’t say.
(e) Which of the following statements is correct, if any.
O Having more shoes causes students to have more hats.
[0 Having more hats causes students to have more shoes.

ﬁ Students who have more shoes tend to have more hats.



Math 214 Statistics Fall 13 Midterm 3b Lab Solutions

1. (40 points) A population of jellyfish have weight normally distributed with
mean 1.1kg and standard deviation 0.6kg.

(a) What is the probability that a jellyfish weighs less than 0.85kg?

> pnorm(0.85, 1.1, 0.6)
[1] 0.3384611

(b) What is the smallest weight of jellyfish in the top 20% of the population
by weight?

> gnorm(0.8, 1.1, 0.6)
[1] 1.604973

(c¢) Use R to simulate taking a random sample of 10 jellyfish. (Hint:rnorm)
What is the mean and standard deviation of the jellyfish in your sample?

> data<-rnorm(10, 1.1, 0.6)

> data
[1] -0.1164713 -0.2269088 2.2399066 1.1575745 0.9767583 0.4961731
[7] 1.4789170 1.1504796 0.6993929 1.1911599

> mean(data)

[1] 0.9046982

> sd(data)

[1] 0.7345808

(d) Use R to simulate taking a random sample of 100 jellyfish. What is the
mean and standard deviation of the jellyfish in your sample?

> data<-rnorm(100, 1.1, 0.6)
> mean(data)

[1] 1.033415

> sd(data)

[1] 0.6353076

(e) Use R to simulate taking a random sample of 1000 jellyfish. What is the
mean and standard deviation of the jellyfish in your sample?



> data<-rnorm(1000, 1.1, 0.6)
> mean(data)

[1] 1.069546

> sd(data)

[1] 0.6155007

Comment on the values you got from the previous three questions - is this
what you expected?

Yes - mean and standard deviation reasonably close to actual values, and
get closer as sample size increases.

Use R to take 10 random samples of size 10. What is the average sample
mean, and what is the standard deviation of the sample means?

> data = numeric(0)

> for (i in 1:10) { datal[i] = mean(rnorm(10, 0.9, 0.5)) }
> mean(data)

[1] 0.9404886

> sd(data)

[1] 0.08299907

Use R to take 10 random samples of size 100. What is the average sample
mean, and what is the standard deviation of the sample means?

> data = numeric(0)

> for (i in 1:10) { datal[i] = mean(rnorm(100, 0.9, 0.5)) }
> mean(data)

[1] 0.9182636

> sd(data)

[1] 0.04490585

Use R to take 10 random samples of size 1000. What is the average sample
mean, and what is the standard deviation of the sample means?

> data = numeric(0)

> for (i in 1:10) { datal[i] = mean(rnorm(1000, 0.9, 0.5)) }
> mean(data)

[1] 0.894334

> sd(data)

[1] 0.01714084



(j) Comment on the values you got from the previous three questions - is this
what you expected?
Yes - means get closer to the actual mean and standard deviations get

smaller.



