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An advertisement featuring statistics (6 points)

The aim of the advertisement below is to show that stairs are so important in your daily life (it was designed
for a French carpenter company named Lapeyre). The text says: �On average you will walk up and down your
stairs 89,019 times: choose it carefully!� Some footnote indicated that this number had been provided by a survey
conducted by BVA Group (a French polling organization) in July 2017. We did not get the corresponding raw data
and made up some plausible data instead.

Of course, this
number 89,019
was supposed to
be humoristic!
It is falsely
accurate.

Suppose that about a thousand people were interviewed: we of course only keep the 534 of them that have stairs in
their homes. Each of them was asked to indicate how many times they walk it up and down per day, as well as for
how long they think they will keep their current stairs before the next renovation work. Answers were:

� an average number of 12.60 walks up and down (with a corresponding standard deviation of 2.41);
� an average period of 19.34 years before the next renovation (corresponding standard deviation: 4.35 years).

We will consider below that 1 year is made of 365.25 days.

� Which type of con�dence interval (symmetric, underestimate, overestimate) should you pick, and why?

An underestimate: we want to convey the idea that on average, stairs are used often, at least X many
times on average. We hope to get an impressive number X in our calculations.

Write a nice and enjoyable sentence indicating
� the parameter of interest at hand and
� a con�dence interval on its value (please provide the details of your calculation):

With high con�dence, people living in places with stairs walk them up and down at least

12.60− 1.645
2.41√
534

= 12.42844... > 12.42 times a day, on average.

� Provide the numerical value of the con�dence interval on the second parameter (no need for a nice sentence,
just the number[s] with details of your calculation):

19.34− 1.645
4.35√
534

= 19.0303... > 19.03 years, on average.

� � Conclude by �lling the gaps in the sentence below: the �rst gap (the con�dence level) would not be part of the
advertisement; for the second gap, write all needed words.

With con�dence 90% and︸ ︷︷ ︸
technical statement

on average, you will walk up and down your stairs at least 86,000 times.

Details of the calculation: 12.42× 19.03× 365.25 = 86,327.78715, which we round downwards to 86,000
for readability. If you're concerned that we should still make a humoristic statement, pick rather 86,327
and explain that you are doing so for the sake of humor (and not because you do not realize that you
should round o� numbers for better readability).
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Actually we may still conclude that the increase in the  
purchase rates is with high confidence smaller than 35%. 
But from a business viewpoint this is not an interesting statement...

Well, again, no interesting conclusion can be made. 
Of course, we can still say that the impact of the 
smile in the purchase rate lies, with high confidence, 
anywhere between +50% and -25%...
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This is a large sample size! It is larger than the number of students we have in one year. We conclude 

that the desired precision level is too demanding and should be relaxed. (Note: The population is 

composed here of thousands of students as we are considering several years of students, but still, 865 

may be a non-negligible fraction of the population, which would call for a correction of the confidence-

interval formula, leading to a smaller interval, which is thus favorable.)  
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Car insurance company: planning

This exercice is a continuation of previous exercices. Data was that out of 1,472 students with a car insurance

interviewed, 256 had reported an accident for which they were held responsible, with an average amount of damages

of 1,865 euros (and a standard deviation of 524 euros). We had already computed a symmetric con�dence interval

on the average expenses generated by students held responsible for an accident, namely, 1,865 ±65 euros.

1. How many additional students held responsible for an accident should we interview to reduce the margin of

error to ±15 euros?

We want to improve accuracy by a factor f = 65/15. We based our calculations so far on m = 256
students held responsible for an accident. We would thus need in total

mf2 = 256

(
65

15

)2
≈ 4,808 (rounding this number upwards)

students held responsible for an accident, that is, 4,808− 256 = 4,552 more such students.

2. In total, how many additional students with a car insurance (with or without an accident) should we interview

to guarantee with high con�dence that we will get the sample required in the previous question?

The question can be reformulated as follows: how many additional students with a car insurance

should we interview to guarantee that among them, there will be 4,552 students held responsible

for an accident?

We proceed carefully and must �rst determine the minimally guaranteed share of students with a

car insurance that were held responsible for an accident: with high con�dence, it is larger than

256

1,472
− 1.645

√
(256/1,472) (1− 256/1,472)

1,472
> 15.76%

(no need for proper rounding for now). Therefore, with high con�dence, it should su�ce to interview

4,552

15.76%
≈ 28,884

students with a car insurance. This is of course unfeasible (too costly).

Note: it was unsafe to directly use the sample proportion 256/1,472 ≈ 17.39% and recommend to

interview 4,552/17.39% ≈ 26,176 students with a car insurance. The sample proportion needed to

be corrected into a (safe) underestimate.

Corrections for Chapter 3. Con�dence intervals: advanced notions

40 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Chapter 3   /   Exercise: 

Corrections for Chapter 3. Con�dence intervals: advanced notions

Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved. 41



Corrections for Chapter 3. Con�dence intervals: advanced notions

42 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Corrections for Chapter 3. Con�dence intervals: advanced notions

Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved. 43



Corrections for Chapter 3. Con�dence intervals: advanced notions

44 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



4
Hypothesis testing: methodology

Elementary exercises page 46

Advanced exercises

Nicotine patches, continued page 50

Managing customers' dissatisfaction page 53



Corrections for Chapter 4. Hypothesis testing: methodology

46 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Corrections for Chapter 4. Hypothesis testing: methodology

Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved. 47



Corrections for Chapter 4. Hypothesis testing: methodology

48 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Corrections for Chapter 4. Hypothesis testing: methodology

Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved. 49



Corrections for Chapter 4. Hypothesis testing: methodology

50 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Corrections for Chapter 4. Hypothesis testing: methodology

Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved. 51



Corrections for Chapter 4. Hypothesis testing: methodology

52 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Corrections for Chapter 4. Hypothesis testing: methodology

Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved. 53



Corrections for Chapter 4. Hypothesis testing: methodology

54 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



5
One-sample tests

(Testing equality to a reference value)

Elementary exercises page 56

Advanced exercises

A controversial governmental reform, short version page 62

Seizure of MegaUpload and side e�ects page 64

Public health surveillance page 66

�We look like our names� page 69

A controversial governmental reform, long version page 70

Walking many steps a day page 72



Corrections for Chapter 5. One-sample tests

56 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Corrections for Chapter 5. One-sample tests

Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved. 57



Corrections for Chapter 5. One-sample tests

58 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Corrections for Chapter 5. One-sample tests

Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved. 59



Corrections for Chapter 5. One-sample tests

60 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Corrections for Chapter 5. One-sample tests

Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved. 61



Corrections for Chapter 5. One-sample tests

62 Statistics / © Gilles Fortin-Stoltz, HEC Paris, 2022. All rights reserved.



Alternative solution suggested by Fall 2018 students  

You could argue that politicians are not afraid at all to take risks and that they love to take actions. 

Furthermore, they are stubborn. Hence, their starting point could be H0 : p0 ≤ 15% and their alternative 

hypothesis could be H1 : p0 > 15%. They would only be ready to consider H1 and depart from what they 

had carefully planned if data strongly show that this is needed.  

The test statistic would still equal -1.40 but the P-value would be come 91.92%. Hypothesis H0 would 

not be rejected. The conclusion in plain words would be: “Data collected do not rule out that little 

opposition would take place”. (But data do not prove so, they only do not rule out this possibility.)  
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Exact same statement 
 

as in a previous quiz!
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χ2-tests of independence and of goodness of �t

Elementary exercises page 104

Advanced exercises

Reading habits per socio-professional category page 107

The sinking of the Titanic page 109

Hair color by gender page 110

Call centers page 112

�Junior entreprise� campaign at HEC Paris page 114

Mendel's experiment page 115

Alcohol consumption during the POWs at HEC, second version page 117

M&M colors page 118

Satisfaction survey page 120

Births by month page 122
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Simple linear regression

Elementary exercises page 124

Advanced exercises

The historical example of regression page 126

An example of a spurious correlation page 128

Some French politics: demonstrations page 130

Prices of ski passes page 132



2.  Approximate growth rate: 0.107 millimeters per day (= estimated coefficient)  

    Conversion into a more palatable number: 365 x 0.107 / 10 ≈ 3.9 cm per year   

    More precise answer: with high confidence, the growth rate equals 0.107 ± 2 x 0.008 mm per day 

    That is, we provide a confidence interval on the coefficient  

    The same conversion would indicate: 3.9 ± 0.6 cm per year  
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Multiple linear regression

Excerpts of past exams

Wage discrimination? page 134

Modeling life expectancy page 138



1.5 points 

Wage discrimination?
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1 point 

2 points 
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