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https://youtu.be/q3bJbABXqoA 

Lecture video at above link.

https://youtu.be/q3bJbABXqoA
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Contact Me

e-mail: VEALE.ILAS.STATISTICS@GMAIL.COM

My Offices (please tell me before you come):
-Medical Campus -- E Building (1st floor)
-Medical Campus -- C Building (4th floor)

This course is ONLINE spring 2020 (due to COVID-19)
→ So, email me.
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What is “Statistics”?

“I am going to be the greatest jobs president that God 
ever created. Remember that. Don’t believe those 
phony numbers, when you hear 4.9 and 5 percent 
unemployment.

The number’s probably 28, 29, as high as 35. In fact, I 
even heard recently 42 percent. Do you think we’d 
have gatherings like this if we had, if we had 5 percent 
unemployment, do you really think we’d have these 
gatherings?”

Donald Trump, Feb 9, 2016
US unemployment rate estimated at 4.9% (January 2016)

Source: www.factcheck.org
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What is “Statistics”?

Statistics (“Stats”) refers to the result of applying statistics.

The method/science of how to “handle” information (data):
1) How should one Collect data?
2) How should one Analyse data?
3) How should one Interpret data? 
4) How should one Visualize data?
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What is “Statistics”?

Statistics (“Stats”) refers to the result of applying statistics.

The method/science of how to “handle” information (data):
1) How should one Collect data?
2) How should one Analyse data?
3) How should one Interpret data? 
4) How should one Visualize data?

Different methods will lead to different conclusions!

→   5% unemployment?
→ 42% unemployment?
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What is “Statistics”?

Statistics (“Stats”) refers to the result of applying statistics.

The method/science of how to “handle” information (data):
1) How should one Collect data?
2) How should one Analyse data?
3) How should one Interpret data? 
4) How should one Visualize data?

Different methods will lead to different conclusions!

→   5% unemployment?  
→ 42% unemployment?
Maybe they only asked people at a retirement home?
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What is “Statistics”?

Wrong statistics can have serious (medical) repercussions!
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Doing Stats “Wrong”

Did you know that:
 Luis Vuitton causes Cancer ?!

One type of Luis Vuitton bag causes 
cancer!
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Doing Stats “Wrong”

xkcd.com

They tested 20 different types of Luis 
Vuitton bags
→ One type caused cancer with 95% 
confidence!
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Doing Stats “Wrong”

They tested 20 different types of Luis 
Vuitton bags.
→ One type caused cancer with 95% 
confidence!
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Doing Stats “Wrong”

They tested 20 different types of Luis 
Vuitton bags.
→ One type caused cancer with 95% 
confidence!

We’re 95% confident that each bag 
does not cause cancer (0.95).

How confident are we that all 20 bags 
do not cause cancer?
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Doing Stats “Wrong”

We’re 95% confident that each bag 
does not cause cancer (0.95).

How confident are we that all 20 bags 
do not cause cancer?

→ = 0.95  0.95  0.95 ✕ ✕  0.95✕ ・・・
→ = 0.9520

→ = 0.36

36% confident that none of 
the 20 bags cause cancer
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Doing Stats “Wrong”

36% confident that none of 
the 20 bags cause cancer

→ 74% (100% minus 36%) 
confident that some bag does cause 
cancer?

Uh-oh – we did something wrong.

This is called a Type 1 error
→ We will learn about it later when 
we cover hypothesis testing
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Sampling

You run a company that makes bolts.
You sell them to Toyota car company for use in their cars.

If a bolt breaks, the car may crash – people will die!

You need to guarantee the bolts will hold 100 kilograms.



16

Sampling

Do you test every single bolt?

The best way to test a bolt is to put stress on it – 
how much weight can it hold before it breaks?

→ If you break all your bolts to test them you, 
Toyota can’t use them!
(Also expensive and time-consuming...)
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Sampling to the rescue!

We can take a sample (here: 4 bolts)

Broke after 130 kg

Broke after 127 kg

Broke after 131 kg

Broke after 121 kg

Our bag of bolts (10,000)
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Sampling to the rescue!

We can take a sample (here: 4 bolts)

Broke after 130 kg

Broke after 127 kg

Broke after 131 kg

Broke after 121 kg

Our bag of bolts (10,000)

Are you sure your bolts 
will always (99.999%) 
hold 100 kg?
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Sampling to the rescue!

We can take a sample (here: 4 bolts)

Broke after 130 kg

Broke after 127 kg

Broke after 131 kg

Broke after 121 kg

Our bag of bolts (10,000)

Are you sure your bolts 
will always (99.999%) 
hold 100 kg?

Statistics can tell you!
(“Confidence Intervals”)
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Statistics in Medicine

Ignaz Philipp Semmelweis (1818-1865)

Hungarian Physician

Assistant Physician at Vienna General 
Hospital Maternity Clinic 1846-1849

Investigated: Child-bed Fever
-Causes mothers fever/death after birth
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Statistics in Medicine

The hospital had 2 wards (sections):
  Ward 1 – Physicians gave birth but also did other work.
  Ward 2 – Special ward only for births (midwives = special nurse 

for births)

    Year        Births        Deaths     Percent       Births        Deaths    Percent

Doctors (Ward 1) Midwives (Ward 2)
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Statistics in Medicine

Semmelweis’s 
hypothesis: 

The pathogen for child-bed 
fever is carried by doctors 
from corpses to women.

Solution:
Wash hands with chlorine 
solution.
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Statistics in Medicine

    Year          Births        Deaths  Percent      Births   Deaths  Percent

Doctors (Ward 1) Midwives (Ward 2)
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Semmelweis 1861
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Statistics in Medicine

                    Births        Deaths  Percent      Births   Deaths    Percent

Doctors (Ward 1) Midwives (Ward 2)

Semmelweis 1861

Chlorine Hand Wash

Did it work?
Can we trust the percentages?
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Can we trust the percentages?
MOVID-19

You have 2 patients at your hospital with a 
newly discovered disease: MOVID-19.

Both of them die.

Do you conclude that the fatality rate of 
MOVID-19 is 100%? How sure are you?
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MOVID-19

You have 2 patients at your hospital with a 
newly discovered disease: MOVID-19.

Both of them die.

Do you conclude that the fatality rate of 
MOVID-19 is 100%? How sure are you?

→ What is wrong with this method?
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MOVID-19

A different hospital also has 2 patients with 
MOVID-19.

Neither of them dies.

Do you think the fatality rate of MOVID-19 is 
0%?
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MOVID-19

You could imagine this happening in real life:
- Hospital A:       2 patients → 2 deaths
- Hospital B:       2 patients → 0 deaths

On the other hand, this seems wrong:
- Hospital C: 3000 patients → 3000 deaths

→ With only 2 patients, it is common to have 
“good luck” or “bad luck” in your sample.

→ With 3000 patients, no.
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MOVID-19

But 3000? This seems pretty unlikely.
→ If this happens, it’s probably not because of 
“really bad luck” (by chance).
→ It’s probably telling you useful information!
→ It’s telling you that MOVID-19 is really 
dangerous!
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MOVID-19

But 3000? This seems pretty unlikely.
→ If this happens, it’s probably not because of 
“really bad luck” (by chance).
→ It’s probably telling you useful information!
→ It’s telling you that MOVID-19 is really 
dangerous!

We’re going to learn how to quantify 
how unlikely, how probably.
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Types of Statistics

Descriptive Statistics –
→ Summarizes data
→ Sums, averages, relative frequencies (%)

Inferential Statistics –
→ Draws general conclusions about a 
population (e.g. all mothers) from sample 
(mothers of babies born in Vienna General 
Hospital 1841-1846)
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Types of Statistics
MOVID-19

Descriptive Statistics – 
- 3000/3000 patients with MOVID-19 died.
- 100% of your sample with MOVID-19 died.

Inferential Statistics – 
- MOVID-19 has a death rate of 100% (based 
on our sample of 3000 patients)
- It is 99.99% likely that MOVID-19 has a 
death rate above 99%
- It is 99.99999999999% likely that death 
rate is above 50%
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Types of Statistics
MOVID-19

Descriptive Statistics – 
- 4/100 patients with MOVID-19 died.
- 4% of your sample with MOVID-19 died.

Think about - 
Could MOVID-19 have a death rate of 1%?
→ 4 patients died! How could death rate=1% 
but sample rate=4%?
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Types of Statistics
MOVID-19

Descriptive Statistics – 
- 4/100 patients with MOVID-19 died.
- 4% of your sample with MOVID-19 died.

Think about - 
→ Maybe 3 people died of something else.
→ Maybe your hospital is in a city that has 
lots of elderly people (who die more easily).
→ Maybe the MOVID-19 tests were defective 
or contaminated.
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Types of Statistics
MOVID-19

Descriptive Statistics – 
- 4/100 (4%) of sample with MOVID-19 died.
→ Because of noise, mistakes or chance, you 
can sometimes get “surprising” results.

Inferential Statistics – 
- MOVID-19 has a general death rate of 1%
→ The conclusions (inference) will take into 
account the possibility of bad/good luck!
→ If you sample infinite people → 1%
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Don’t Smoke

If you ask someone today:
“Does smoking cause cancer?”
They will answer “Yes.”
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Don’t Smoke

If you ask someone today:
“Does smoking cause cancer?”
They will answer “Yes.”

How did we prove that connection?
→ STATISTICS
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Don’t Smoke
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Don’t Smoke

Prospective Cohort Study
→ a study that follows a group of people (called a cohort) 
over a period of time to determine the effect of a factor 
(smoking habits) on an outcome (lung cancer).

1951: questionnaires sent to British doctors 
about smoking habits
→ 40564 replies → 24389 used (Men over 35Y)

789 doctors died.
35   doctors died of lung cancer.
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Don’t Smoke
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Don’t Smoke

Non-smokers and smokers 
died from “all causes” at 
roughly the same rate...
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Don’t Smoke

But the death rate for lung 
cancer looks like it is 
different!
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Don’t Smoke

If smoking does not relate to lung cancer at all, we 
would expect to see the same number of deaths in non-
smokers and smokers.
→ But, we see 0 lung cancer in non-smokers
→ And, we see 12, 11, 13 deaths in smokers
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Don’t Smoke
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Don’t Smoke

Dose-dependence: 
more smoking → more lung cancer death

Indicates relationship between smoking and lung cancer



46

Don’t Smoke – Follow-ups
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Don’t Smoke – Effect

Decades of research:
→ Campaign against smoking
→ Taxes
→ Ban on smoking in public

Decrease in lung cancer
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Prospective Cohort Study ↔ 
Retrospective Cohort Study

Some time later…
Smoker? Cancer?

Smoker?
Cancer?

Past

Prospective Cohort: First, predictive variable (smoking) is 
measured. Later, outcome (lung cancer) is measured.

Retrospective Cohort: Both predictive variable (smoking) 
and outcome (lung cancer) are measured 
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Should we give Foreign Aid?

Jeffery Sachs

William Easterly

Yes, We can 
end poverty!

No, developing 
countries should be 
allowed to find their 
own way.
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Should we give Foreign Aid?

Jeffery Sachs

William Easterly

Yes, We can 
end poverty!

No, developing 
countries should be 
allowed to find their 
own way.

We should do 
randomized trials 
to find out!

Esther Duflo
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Should we give Foreign Aid?

Miguel & Kramer (2004):
→ Interventions randomly 
assigned to schools in 
developing countries
→ Measure how school 
attendance changed

CCT: Conditional Cash Transfer

Info on Returns: Inform 
parents about benefits of 
education

Deworming: medicine for 
treating parasites

Iron: iron supplements“Interventions”
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Should we give Foreign Aid?

→ More teachers does not 
seem to help much
(probably costs a lot?)

→ Giving information to 
parents is the most cost 
efficient method! Cheap and 
effective.
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Aims for this course

1) Do your own statistics
Acquire basic statistical knowledge and ability to 
conduct basic statistical analyses.

2) Check other people’s statistics
Be able to critically read scientific reports and 
understand and judge quality based on statistical 
methodology.
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2020 Spring Schedule

Date Topic Homework

8 May Introduction

15 May Data collection: survey sampling

22 May Data collection: experiments and clinical trials
Data editing and summary

1

29 May 2x2 contingency tables, χ2 –test 2

5 June Tests for independence: Fisher’s exact test

12 June Risk ratios and odds ratios 3

19 June Tests of difference between two proportions

26 June Random sampling, randomization and sample size calculation

3 July Probability distributions and limit theorems

10 July Tests of two means 4

17 July Correlations and regressions 5

(Corrected for COVID-19)
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2020 Spring Schedule

Date Topic Homework

8 May Introduction

15 May Data collection: survey sampling

22 May Data collection: experiments and clinical trials
Data editing and summary

1

29 May 2x2 contingency tables, χ2 –test 2

5 June Tests for independence: Fisher’s exact test

12 June Risk ratios and odds ratios 3

19 June Tests of difference between two proportions

3 July Random sampling, randomization and sample size calculation

10 July Probability distributions and limit theorems

17 July Tests of two means 4

24 July Correlations and regressions 5

(Corrected for COVID-19)

Date Topic Homework

8 May Introduction

15 May Data collection: survey sampling

22 May Data collection: experiments and clinical trials
Data editing and summary

1

29 May 2x2 contingency tables, χ2 –test 2

5 June Tests for independence: Fisher’s exact test

12 June Risk ratios and odds ratios 3

19 June Tests of difference between two proportions

26 June Random sampling, randomization and sample size calculation

3 July Probability distributions and limit theorems

10 July Tests of two means 4

17 July Correlations and regressions 5

- I will post slides on the date specified.

- I will also try to post a video lecture (it 
might be a day later).

- Video lecture will contain:
 a) examples from the slides
 b) walk-through of how to do some 
analysis using JMP statistics software
 c) answers to questions from students



56

2020 Spring Schedule

Date Topic Homework

8 May Introduction

15 May Data collection: survey sampling

22 May Data collection: experiments and clinical trials
Data editing and summary

1

29 May 2x2 contingency tables, χ2 –test 2

5 June Tests for independence: Fisher’s exact test

12 June Risk ratios and odds ratios 3

19 June Tests of difference between two proportions

3 July Random sampling, randomization and sample size calculation

10 July Probability distributions and limit theorems

17 July Tests of two means 4

24 July Correlations and regressions 5

(Corrected for COVID-19)

Date Topic Homework

8 May Introduction

15 May Data collection: survey sampling

22 May Data collection: experiments and clinical trials
Data editing and summary

1

29 May 2x2 contingency tables, χ2 –test 2

5 June Tests for independence: Fisher’s exact test

12 June Risk ratios and odds ratios 3

19 June Tests of difference between two proportions

26 June Random sampling, randomization and sample size calculation

3 July Probability distributions and limit theorems

10 July Tests of two means 4

17 July Correlations and regressions 5

HOMEWORK

Homeworks are due 1 week after 
assigned (by the 23:55 PM Friday).

I will upload the homeworks in 
“Assignments” on PANDA.

You will upload a PDF to PANDA with 
your solutions.
Homeworks have 2 questions and 
should take about 1 hour total.
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2020 Spring Schedule

Date Topic Homework

8 May Introduction

15 May Data collection: survey sampling

22 May Data collection: experiments and clinical trials
Data editing and summary

1

29 May 2x2 contingency tables, χ2 –test 2

5 June Tests for independence: Fisher’s exact test

12 June Risk ratios and odds ratios 3

19 June Tests of difference between two proportions

3 July Random sampling, randomization and sample size calculation

10 July Probability distributions and limit theorems

17 July Tests of two means 4

24 July Correlations and regressions 5

(Corrected for COVID-19)

Date Topic Homework

8 May Introduction

15 May Data collection: survey sampling

22 May Data collection: experiments and clinical trials
Data editing and summary

1

29 May 2x2 contingency tables, χ2 –test 2

5 June Tests for independence: Fisher’s exact test

12 June Risk ratios and odds ratios 3

19 June Tests of difference between two proportions

26 June Random sampling, randomization and sample size calculation

3 July Probability distributions and limit theorems

10 July Tests of two means 4

17 July Correlations and regressions 5

QUIZZES

I will upload short quizzes (15 minutes) 
on PANDAS about content from the 
lectures/slides.

There will be about 8 quizzes for the 
whole semester.

You can do the quizzes any time and 
you can use any materials you like.
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Grading/Evaluation

60% – Homework (12 points / homework)

40% - Quizzes (5 points / quiz)

I will post “discussion questions” on PANDA 
(usually referring to material in the lectures).

There will be a forum to discuss this material, 
and I will offer extra points for participation.
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Literature

This course has no 
official text book!
→ I will provide all the lecture 
material to you in the form of 
slides, PDF files, and videos.

I will suggest some books for 
reference, however.

← This book is fun and you 
can gain intuitive 
understanding of statistical 
concepts.
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Literature
Detailed statistics – using R 
software (also SPSS version)

Mathematical Background 
(Statistics and Probability)
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Literature

This textbook is available online for 
free: aoitani.net/Applied_Statistics.pdf

(He offers a course in winter semester)
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(Japanese)
Literature
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Statistics Software

IBM SPSS
→ Widely used, but very
expensive
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Statistics Software

R

Free, but usually used 
without a GUI 
(Graphical User 
Interface)

In other words, you 
write text scripts to 
do analyses and 
display figures, 
instead of pointing 
with mouse and 
clicking.
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Statistics Software

python 
(numpy/matplotlib)

Free. Like R.

This is what I use 
most often now.

MATLAB is a similar 
(paid) option.
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Statistics Software

JMP – 
Free for you from 
Kyoto U!

This is what we 
will use in this
class.
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Downloading JMP

I will post instructions and a video on how to 
download and install JMP.

You will need to connect to Kyoto U’s network 
(either by coming to campus, or by connecting 
via VPN) to get the license.

We provide JMP in both WINDOWS and MACOS 
versions.
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