
MATH 203: PRINCIPLES OF STATISTICS 1
FALL 2024

ASSIGNMENT 2

Due date: 11.59pm Sunday 13th October.

Please upload your solutions as a single pdf to myCourses.

Where appropriate, you must show working, give justification for your answers, or state
how a numerical calculation was carried out (e.g. which software was used).

1. Grades from a previous MATH 203 midterm exam are saved in the file

https://www.math.mcgill.ca/dstephens/203/Data/Midterm203.txt

The maximum grade available for this exam was 128 points.

(a) Compute the sample mean, x, and the sample standard deviation, s, of the grades.
Report your answers to two decimal places. 4 MARKS

(b) Based on the Empirical Rule, it is claimed that the interval

x± 2s = (92.54, 146.16)

contains approximately 95% of the midterm grades.

(i) Identify one deficiency in this interval as representation of the spread of the
sample data. 2 MARKS

(ii) Explain (in one sentence) why the interval may not contain approximately 95
% of the data. 2 MARKS

(c) Compute the sample z-score for a grade of 120 on the exam. 2 MARKS

2. A version of the Corporate sustainability data (see Assignment 1) are saved in the Sustain.txt
file, and represent measured scores for the level of support for sustainability in the cor-
porate sector.

https://www.math.mcgill.ca/dstephens/203/Data/Sustain.txt

(a) Find the sample mean, x, and sample standard deviation, s, of the sustainability
scores. Report your answers to two decimal places. 4 MARKS

(b) Construct an interval that contains approximately 95% of all the sustainability scores.
Report the lower and upper ends of the interval to two decimal places. 4 MARKS

(c) Compute the sample inter-quartile range, IQR, for the sustainability scores.
2 MARKS
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3. Global occurrence of anti-infectives in contaminated surface waters: Impact of in-
come inequality between countries (Segura et al. Environment International Volume
80, July 2015, Pages 89-97).

(a) The following is a boxplot of concentrations of antibiotics from pooled data from
different regions in the world (values are log-transformed).
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(i) Report (approximately) a measure of central tendency for the data; explain
how you obtained this value. 2 MARKS

(ii) Provide (approximately) a measure of spread or variability for the data; explain
how you obtained this value. 2 MARKS

(iii) What can you say about the ‘shape’ of the data? 2 MARKS

(iv) What can you say about the presence of outliers? 2 MARKS

(v) Is it possible to compute (approximately) how many of the log-transformed
numerical values are negative? Justify your answer. 2 MARKS
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(b) The following are boxplots of concentrations of antibiotics from two different re-
gions, A and B (values are log-transformed).
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Compare in a few sentences these two distributions of log-transformed antibiotics
concentrations, in terms of centre, spread or variability, shape, and the presence of
outliers. 6 MARKS
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4. A marketing research organization conducts a yearly survey collecting demographic
information on respondents from each country that they survey.

The table below shows the cross-classification of a sample of n = 7645 people by country
and maximum level of education they have received, in each of five countries.

Post-graduate College High School Primary
China 7 315 671 506
France 69 388 766 309
India 161 514 622 227
U.K. 58 207 1240 32
U.S.A. 84 486 896 87

A person is selected from this survey, with each of the surveyed individuals equally
likely to be selected. Let events

• A1, A2, A3, A4, A5 represent the events that the person originates from China, France,
India, U.K. and U.S.A. respectively.

• B1, B2, B3, B4 represent the events that the person completed their education at the
post-graduate, college, high school and primary education levels.

Express the following probabilities or conditional probabilities using this notation and
the available data; that is, write

P (·) = answer or P (·|·) = answer

where · is a specific event.

(a) What is the probability that the selected person

(i) is from France? 2 MARKS

(ii) completed their education at college or after post-graduate study? 2 MARKS

(iii) is from China or did post-graduate study? 2 MARKS

(iv) is from the U.S.A and finished only primary school? 2 MARKS

You may leave your numerical answers as fractions.

(b) Are the events

‘Person is from the U.K.’ and ‘Person’s maximum level of education is College’

independent? Justify your answer: use the above notation and give a numerical
calculation. 2 MARKS

(c) Given that the selected person is observed to be from India, compute the probabil-
ity that they completed their education at high school. Use the above notation and
give a numerical calculation. 2 MARKS

(d) Given that the selected person is observed to have completed their education at the
college level, compute the probability that they originated from the U.S.A. Use the
above notation and give a numerical calculation. 2 MARKS
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