
CE93 Review 2
Solutions to Quizzes 3 and 4



Quiz 3





Question 1
Question 1 (20 points)

The time between arrivals of vehicles at an intersection is an exponential random variable with mean
10 sec and variance 100 sec2.

(a) (10 points) You were feeling bored so you recorded 100 measurements of the time between
arrivals. What is the distribution of the average of the 100 measurements and its parameter(s)?
Explain and show your work.

From CLT, the sum of 100 independent samples from the same distribution is approximately normal. The average of these 100
measurements will have an expected value equal to the population mean—10. The variance to the average is the population
variance divided by 100 – 1. Thus: �𝑋𝑋~N(μ = 1,𝜎𝜎2=1)

b) (10 points) What is the probability that the average you obtain in part (a) is less than 11? Use the
attached normal table at the end of the exam.

𝑍𝑍 =
11 − 𝜇𝜇
𝜎𝜎

= 1 𝑃𝑃 �𝑋𝑋 ≤ 11 = 𝑃𝑃 𝑍𝑍 ≤ 1 = 𝐹𝐹 𝑍𝑍 = .8413





X

X

X

X

Variance of the sum is the sum of the variances.

Independent random variables have 0 covariance.

log(XY)=log(X)+log(Y). log(X) and log(Y) are normally distributed and the sum of normally
distributed variables if also normally distributed. So log(XY) is normally distributed and XY 
is lognormally distributed.

𝑣𝑣𝑣𝑣𝑣𝑣 𝑋𝑋 = 𝐸𝐸 𝑋𝑋2 − 𝐸𝐸(𝑋𝑋) 2 ≥ 0





𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑃𝑃 = 3𝑃𝑃2 1 − 𝑃𝑃

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 .5 = 3 � 0.52 1 − 0.5 =3
8
=.375

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 .9 = 3 � 0.92 1 − 0.9 =3 � 0.81 = .243

More likely to be fair coin.



If that data follows a normal distribution than the sample quantiles should roughly 
equal the theoretical quantiles. In this case the sample quantiles diverge from the 
theoretical quantiles. The data is unlikely to come from a normal distribution.



Quiz 4





Daily food intake, in calories, of two randomly selected Berkeley graduate students and two randomly selected 
Berkeley undergraduate students is measured. Calories for the graduate students are 2300 and 2500, while for 
undergraduates the results are 2200 and 2400.

(a) Assume that the calorie intake of both student populations is known to have a standard deviation of 100.
i. What is the 90% confidence interval for the food intake difference between graduates and undergraduates?
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Daily food intake, in calories, of two randomly selected Berkeley graduate students and two randomly selected 
Berkeley undergraduate students is measured. Calories for the graduate students are 2300 and 2500, while for 
undergraduates the results are 2200 and 2400.

(a) Assume that the calorie intake of both student populations is known to have a standard deviation of 100.
ii. Test the null hypothesis that graduates and undergraduates have the same average food intake, against the 

alternative hypothesis that they are not the same, at the 0.2 level of significance. 
iii. What is the p-value for the test in (a)ii.?
iv. What is the p-value for the test that graduates and undergraduates have the same average food intake, against 

the alternative hypothesis that graduates eat more?
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Daily food intake, in calories, of two randomly selected Berkeley graduate students and two randomly selected 
Berkeley undergraduate students is measured. Calories for the graduate students are 2300 and 2500, while for 
undergraduates the results are 2200 and 2400.

b) Assume that the calorie intake standard deviation of both student populations is unknown, but has the same value.
i. What is the 90% confidence interval for the food intake difference between graduates and undergraduates?
ii. Test the null hypothesis that graduates and undergraduates have the same average food intake.
iii. What is the p-value for the test in (b)ii.?
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Question 1 (30 points)

Four randomly selected Berkeley students are timed in the 100-yard dash. Their times are 
11, 12, 12, and 13 seconds.

(a) (5 points each, 10 points total) Suppose you know that the variance of 100-yard dash 
times is 1 sec2.

i. What is the 90% confidence interval for the average Berkeley student 100-yard 
dash time?

ii. What is the 95% upper confidence interval for this average?

i) 90% confidence interval is 𝑋𝑋 ±𝑧𝑧0.05𝜎𝜎 �𝑋𝑋

𝜎𝜎 �𝑋𝑋= 1
√4

=1
2

𝑋𝑋 =12 𝑧𝑧0.05=1.65

𝑋𝑋 ±𝑧𝑧0.05𝜎𝜎 �𝑋𝑋=12±0.825

ii) 95% upper confidence interval is  [𝑋𝑋 −𝑧𝑧0.05𝜎𝜎 �𝑋𝑋,∞]  = [12-0.825,∞]



b) (5 points each, 20 points total) Suppose you don’t know the variance of the Berkeley student 100-yard dash times but must instead 
estimate it from the data. 

i. What is the 95% confidence interval for the average Berkeley student 100-yard dash time?
ii. What is the 95% confidence interval for the variance of the Berkeley student 100-yard dash times.
iii. Test the null hypothesis that that the average Berkeley 100-yard dash time is greater than or equal to 12 seconds, against the 

alternative hypothesis that the average time is less than 12 seconds, at the significance level of .05.
iv. Is the p-value for the hypothesis test in iii. greater than .05 or less than .05? Explain your reasoning.

i) 95% confidence interval is 𝑋𝑋 ±𝑡𝑡3,0.025
𝑠𝑠𝑥𝑥
4

𝑡𝑡3,0.025=3.182     𝑠𝑠𝑥𝑥
4

=
2
3

4
= 1

24

95% confidence interval is 12 ± 3.182
24

ii) 95% confidence interval is (𝑛𝑛−1)𝑠𝑠2

𝜒𝜒𝑛𝑛−1,0.025
2 , (𝑛𝑛−1)𝑠𝑠2

𝜒𝜒𝑛𝑛−1,0.975
2 = 

3�23
9.348

,
3�23
0.216

iii) Test statistic is 𝑋𝑋−12
𝑠𝑠

=0.  Rejection region is <-1.65. Do not reject.

iv) Do not reject at .05 means p-value is greater than 0.05.





a) �̂�𝑝=𝑘𝑘
𝑛𝑛

=240
400

=0.6

b) �𝑛𝑛=404     �𝑝𝑝=242
404

= .599 𝑧𝑧0.025=1.96   95%CI is �𝑝𝑝 ± 1.96 .599 1 − .599

c) Test statistic is 0.6−0.5
0.5(1−0.5)/400

which has standard normal distribution. Rejection region is >1.96 and <-1.96.

d) Test statistic is 0.6−0.5
0.5(1−0.5)/100

which has standard normal distribution. Rejection region is >1.96 and <-1.96.

e) Test statistic is 0.6−0.5
0.5(1−0.5)/25

which has standard normal distribution. Rejection region is >1.96 and <-1.96.
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