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Enjoy learning data analysis, least squares, statistics,

and so on.

Births and Moon cycle
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Why talking about that during a doctoral school on geology ?

I This is fun

I A lot of people are interested in this question

I It’s about the Moon (and tides a little bit)

I A nice example of signal analysis

I An example of generalized least squares

I An introduction to statistic tests.
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A common idea is that
there is more births on full moon days.

Is this idea well founded ?
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Yes... and no
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Part of the room is right, but with the wrong reasons.
Part of the room is not right, but with good reasons.
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May be we don’t all ask the same question

I Does the moon affect births ?
I Are maternity hospitals crowded on full moon days ?

I Are there more births on full moon days ?

I Are there many more births on full moon days ?

I Are there significantly more births on full moon days ?

I Is the popular belief, that there are more births on full moon days, based
on observations ?

I If there are more births on full moon days, can we see it in a maternity
ward ?
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Plan

I 1. How, and why, do we come to study these kinds of questions ?

I 2. Existing analyses about ’Lunar effects’

I 3. Birth data in France over 50 years

I 4. Least squares and statistical analysis
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1. How, and why, do we come to study these kinds of questions ?
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Do french people here recognize him ?
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The new wave of flying saucers (Unidentified Flying Objects)



11



12



13



14



15



16



17



18



19

UFOs came on Earth mainly in the 50-70’s.
In 2021, nobody seems to see them anymore...
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Pendulum
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"Sourcier" = Dowser
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Cercle zététique

(skeptical association that studies

paranormal phenomena)
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The prevalence of beliefs is high

I Three out of four Americans believe in at least one unfounded concept (ghosts,

witches, astrology, etc.).

I Four out of ten Americans think that humans have been created in the last

10,000 years.

I 6 percent of Americans think Apollo landings on the Moon are fake. (Margot, 2015)

I 80 % of nurses, and 60 % of doctors, in emergency units, think the moon has an

effect on patients.

(Daniel F. et col, 1986)
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So we should like to find a way to study paranormal phenomena
and extraordinary beliefs.

There is one belief that can be tested.
For which there is data, accurate and in large numbers.

The civil registry office and the national statistics institute (INSEE) collect
birth data.



27

Why should we be interested in beliefs and test them ?

For brain hygiene.

« Allowing our brain to develop beliefs that contradict indisputable facts is bad
brain hygiene » (Margot, 2015)

Brush your teeth for oral hygiene.
Think properly to avoid smelling bad brain.
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Misconceptions have a huge cost

Health professionals have difficulty containing a measles outbreak due to
questionable beliefs about vaccine safety. Yet vaccines are widely considered to

be one of the greatest public health achievements, but vaccine-preventable
diseases kill people because of beliefs that are not in line with scientific

evidence. In 2018 in France : 2,800 cases of measles (90 % not vaccinated),
including 3 deaths.

Imminent extinction of the northern white rhino (horns), mutilation of reindeer
(antlers), sharks (fins), seals (penises) etc... due to superstition of their alleged

aphrodisiac character
(thanks to the inventors of molecules such as Viagra, Tadalafil...)

Many species are becoming extinct or decreasing sharply, huge population
displacements will occur, due to climate sceptical beliefs.

In 2021, coronavirus antivax people have a cost : some of them will spend some
time in intensive care units at hospital, other will miss work, etc.
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Probabilities and statistics

All this has to do with statistics :

- statistics are a way to thwart illusions

- statistics make it possible to analyse observations rationally.
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Statistics is not always intuitive

Which square is filled the most randomly ?
Left or right ?
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Apparent Miracles

« An abandoned dog 100 km away finds his home ! »

100,000 abandoned dogs and cats every year.

Let’s say they are abandoned averages 100 km from home. And that they know the

environment of their home about 100 m away, which means that if they get within 100

m of home, they are sure to find their master.

Suppose, as a skeptic, that an abandoned dog goes in a totally random direction ! And

that 1 in 10 dogs will wander at least 100 km.

So, the expected number of dogs returning home each year is

(100, 000/10)⇥ (2 ⇥ 0.1/100)/(2⇡) = 3.

This return makes the headlines in the local newspapers.

However, we can see that they are not so improbable (in France and over a year).
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Correlation and causality

60 % of deaths occur in hospitals or clinics,
25 % at home,

13 % in a retirement home.
2 % elsewhere.

Thus, hospital kills.
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Correlation and causality

Suppose we find that :
heavy coffee drinkers have more cancers than the average population.

What should we conclude ?
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Many studies have found a positive association between coffee and cigarette
consumption.

An epidemiological study found an extremely strong correlation (r = 0.99)
between number of cigarettes and the number of cups of coffee consumed. This

correlation is not found with the tea.
38 % of smokers of both sexes are heavy consumers of coffee, compared to 12

% and 16 % for non-smokers, depending on gender.
« It must therefore be concluded that there are factors in coffee that stimulate

smoking consumption, and that it is not caffeine, which would rather be
tendency to limit it. »

http ://www.tabac-humain.com/wp-content/uploads/2011/07/Tabac-et-Cafe.pdf
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2. Existing studies about ’Lunar effects’
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Meta-analysis and reviews

Psychological Bulletin
1985, Vol. 97, No. 2, 286-306

Copyright 1985 by the American Psychological Association, Inc.
0033-2909/85/$00.75

Much Ado About the Full Moon:
A Meta-Analysis of Lunar-Lunacy Research
James Rotton

Florida International University
I. W. Kelly

University of Saskatchewan
Saskatoon, Saskatchewan, Canada

Data from 37 published and unpublished studies were combined in a meta-
analysis that examined relations between phase of the moon, type of lunar cycle,
sex, publication practices, geographical features (latitude, population density), and
several types of lunacy, including mental hospital admissions, psychiatric distur-
bances, crisis calls, homicides, and other criminal offenses. Although a few
statistically significant relations emerged, effect size estimates indicated that phases
of the moon accounted for no more than 1% of the variance in activities usually
termed lunacy. Alleged relations between phases of the moon and behavior can
be traced to inappropriate analyses, a failure to take other (e.g., weekly) cycles
into account, and a willingness to accept any departure from chance as evidence
for a lunar effect.

Seven years have elapsed since Campbell
and Beets (1978) concluded that "lunar phase
is not related to human behavior" (p. 1123).
Their conclusion is similar to those reached
by astronomers (Abell & Singer, 1981), phys-
icists (Culver & lanna, 1979), and other
psychologists (Coles & Cooke, 1978; Cooke
& Coles, 1978). Further, books championing
the lunar hypothesis have received skeptical
and, in a few cases, hostile reviews (Abell,
1979; Barley, 1978; Ornstein, 1978; Rotton,
1982a).

The moon has, since 1978, circled the
earth 84 times and passed through 336 lunar
phases.1 Although Campbell and Beets (1978)
suggested that the generally nonsignificant
results obtained in this area "should be suf-
ficient to discourage future investigators from
examining the lunar hypothesis" (p. 1127),
19 empirical reports have appeared, and three
authors (Gale, 1980; Katzeff, 1981; Lieber,
1978b) have published books favoring the
lunar hypothesis. The television program
20/20 and the syndicated series In Search Of

We would like to thank Gordon Forbes, James Frey,
Arnold Lieber, Alex Pokorny, and Jodi Tasso for answering
inquiries and sharing their data with us. We would also
like to thank Geoffrey Dean and Paul Foos, as well as
James Frey, for their comments on earlier versions of
this article.

Requests for reprints should be sent to James Rotton,
Department of Psychology, Florida International Univer-
sity, North Miami, Florida 33181.

have devoted segments to "moon madness."
There is enough interest in this topic to
support Lunar Newsletter (Blizard, 1980-
1984). In a recent survey (Rotton & Kelly,
in press), we found that 81 of 165 undergrad-
uates (49.4%) indicated they believed that
some people behave strangely when the moon
is full. Their attitudes, as well as those of
many psychiatric nurses surveyed (Angus,
1973), are probably influenced by newspaper
and magazine reports that highlight bizarre
and unusual activities when the moon is full
(e.g., Crooks, 1977; Garzino, 1981a, 1981b;
Hatton, 1978; "Moon Madness," 1981).

Although Campbell and Beets's (1978)
conclusions have found their way into under-
graduate textbooks (e.g., Fisher, Bell, & Baum,
1984; Rubin & McNeil, 1981; Wrightsman
& Deaux, 1981), it should not be assumed
that every member of the scientific commu-
nity accepts them. One critic (Garzino,
1982b) charged that their article "and its
attempt to debunk the positive evidence for
correlations between human behavior and
lunar phase represented a low in a research
review" (p. 121). Garzino (1982a) accused
Campbell and Beets of ignoring crucial ref-
erences, dismissing positive findings, misrep-
resenting results, and failing to "comprehend

1 Only studies published before January, 1984, are
included in this review.

286
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For example, human copulation frequencies

and lunar rhythms

Human Biology, 1982.

1230 copulations, 48 couples, 3rd sept. - 2nd dec. 1973
711 copulations, 30 couples, 8th juin - 5th sept. 1974
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(1 ’lunar day’ = 24,8 h)
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Studies about births and lunar cycle

First method : Fourier spectrum

No pic at 29.53 days in the Fourier spectrum.
(J. Gynecol. Obstet. Biol. Reprod., 1986)

Moon synodic month = 29.53 days
(time delay between two Full Moons)
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The Fourier spectrum is not always the best way
to detect a periodicity

A sinusoid and a comb-like signal, with a period of one month (30 days)
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I add a gaussian (and independent) noise :

Sinusoid + noise (blue) and a comb-like signal + noise (red)

(the same noise on both)
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I will not show it entirely every time, but I consider a long signal :

Sinusoid + noise (blue) and a comb-like signal + noise (red)

(the same noise on both)

Which signal appears the best on the Fourier transform ?
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Fourier spectrum :

Fourier transform of sinusoid + noise (blue) and a comb-like + noise (red)
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In that case, it is better to stack all the months :

Stack of sinusoid (blue) and a comb-like signal + noise (red)
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With a smallest noise :

Sinusoid + noise (blue) and a comb-like + noise (red)
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The sinus is visible in the Fourier spectrum, but not the comb-like signal
(Why ?)

In case of moderate signal/noise ratio, we should do a statistical test to say what is

the probability that a given pic could be in the spectrum by chance (i.e. with a

random signal).
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Stack :
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With an even smallest noise :
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Fourier spectrum :
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Stack :
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With a very small noise
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Fourier spectrum :
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Stack
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Second method : stack (on the supposed period)

Stacking on a month shows ’significant variations’.
(Guillon et al., Rev. Gynecol. Obstét., 1988)

But ! with a �2 square test :

�2 / Variance(Fluctuations in the lunar month)
Variance(Multinomial Law)

Hypothesis = the random variables (= each birth) are independent and
identically distributed (iid) ( = ’strong white noise’). Wrong ! �2 square test
inadequate here.
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Third method : stack and do Student, Fischer, ANOVA, and related tests

These data were entered into files and then analyzed with
programs written in Basic.  The basic program scans through the data,
computing the Julian date, day of week, and "age" of the Moon
(number of days past new), using the Moon's synodic period
(29.530589 days) and the date of a new moon before 1980.  Data are
then binned as births on each of 29 days from day 0.5 to 29.5.  Data
before 0.5 and after 29.50 have not been incorporated.

The plot below shows the result for all 20 years, about 70 million
births.  The standard deviation for this set of 28 points is about 5360
and is shown as an error bar at the data point for day 15.

Most of the points lie with one standard deviation of the mean,
and all but one lie within two sigmas.

Caton D.B., 2002, Personal communication .

Test statistic / Variance(Fluctuations in the lunar month)
Variance(Fluctuations in the lunar days)

Hypothesis = the random variables (= number of births/days) are independent
and Gaussian. A little bit wrong on raw data, might be true after having

’cleaned’ the data.
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The lunar cycle, sunspots and the frequency of births in Germany,
1920–1989

Thomas K. Bauer a,b,c, Stefan Bender d, Jörg Heining d,*, Christoph M. Schmidt a,b,c

a Rheinisch-Westfälisches Institut für Wirtschaftsforschung (RWI Essen), Hohenzollernstr. 1-3, 45128 Essen, Germany
b Ruhr-Universität Bochum, Germany
c IZA Bonn, Germany
d Institut für Arbeitsmarkt- und Berufsforschung (IAB) der Bundesagentur für Arbeit (BA), Forschungsdatenzentrum, Regensburger Str. 104, 90478 Nürnberg,
Germany

1. Introduction

Many people, uneducated or educated, believe that
there is something sinister about the full moon. Tales about
monsters, werewolves, and vampires raised by the full
moon to pursue their evil deeds still belong to traditional
folklore, and not only in Transylvania. Even otherwise
quite rational people sometimes blame the full moon for
the bad behavior of children or for sleepless nights. One
popular and persistent superstition even among nurses in
obstetrics wards holds that the lunar cycle affects the onset
of labor and that, consequently, the full moon raises the
number of births. If this were indeed the case, it should be
of considerable interest for the managers of hospitals, since

then they could easily adjust the staffing to the variable
workload occurring in different phases of the lunar cycle.

Among other motives, this interest has inspired
researchers to investigate the effect of the lunar cycle
and other natural phenomena such as, for example,
precipitation, temperature variations, and barometric
pressure, on pregnancy and labor (Abell and Greenspan,
1979; Arliss et al., 2005; Cesario, 2002; Joshi et al., 1998;
Marks et al., 1983; Morton-Pradhan et al., 2005; Nalepka
et al., 1983; Witter, 1983). Closely related papers analyzed
other potential effects of the lunar cycle, such as the effect
of the full moon on animal bites (Bhattacharjee et al., 2000;
Chapman and Morrell, 2000), crime (Thakur and Sharma,
1984), and urinary retention (Payne et al., 1989). All these
studies, however, either rely on rather small samples, are
related to a single hospital or a single region only, cover a
short time period or employ overly simple bivariate
statistical tests which are prone to generating spurious
results. The overall evidence appears to be mixed, with
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Full moon e�ect on deliveries 7
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Figure 5: Outliers detection. The red curve represents the fit by a robust
local regression method and the outliers (1.96 % of the data points) are
marked by plain circles.
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Figure 6: Average value for the mean detrended daily number of births
along the moon cycle (in days).

Charpentier, 2008, Charpentier et Causeur, 2009 <hal-00482743>.

30 M births, from 1968 to 2005.
Article in 2008 : more birth between FM-1 et FM+3 : p-value = 0, 02.

Article in 2009 : more birth (+9), between FM-3 et FM+2, on 8 % about 469
lunar cycles.
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3. Birth data in France during 50 years
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Data

Number of births per day in metropolitan France

Total number without distinctions :
- natural triggers/activated triggers (20 %) /without trigger (’déclenchement’)

nor
- natural/medicalized/caesarean delivery.
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1968-2017
total = 38 741 555 births,

average = 2121 births per day,
18263 days
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Ratio of births on Sundays to births on weekdays
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And the Moon ?
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The tidal force is extremely low

The inclination and intensity of this force are very low.
— o —–

The difference in water level is
⇡ 1 m over 2000 km = angle of 5.10�7 rad = 0.00003

(and 10 times less on the continents).
Whether the inclination of the tidal force had an effect on the initiation of

childbirth, so to have a baby, all you have to do is tilt your head.
— o —–

The acceleration we experience due to the lunar tidal force is = 10�7g .
The acceleration of an elevator is calibrated to 10�1g , sometimes more.

Whether the intensity of the tidal force had an effect on the initiation of
childbirth, so to have a baby, all you have to do is take the elevator.
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If the attraction of the Moon and the Sun

influenced the number of births, then that number should have

a period of 12 h 15

Gravity measurements over time

Main tide period : 12 h 15 (and 24 h 30). + Modulation of 0.5 ⇥ 29.53 days.
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And the Moon phases ?

Synodic lunar month = 29.53 days (variations < ± 6h) .
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Fourier transform
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Fourier Transform around 29.53 days

Main problem : low signal/noise, and FFT not the most efficient in detecting
noisy non-sinusoidal signals
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If there is an effect it is not obvious at all
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Average birth number every 12° (⇡ 1 day)
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There are a little more births on full moon days, but :

- it’s very low (16 births out of 2121, or +0.8 %).

- can this be due to chance ?

- or an interaction with weekly and annual fluctuations ?

- no effect of moonlight (sinus + excess in 0)
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1st problem. It is necessary to compare with statistical fluctuations (= standard
deviation with a statistical test)
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What is the probability that the observed statistics of +16 births on FM could
have been produced by chance, given the fluctuations of ±240 births/day in

the data ?

This probability is called a p-value.

The smallest is the p-value, the smallest is the probability of being wrong if you
say ’my data have not been produced by the random process’.

Calculus : take numbers fluctuating with a standard deviation of ±240
births/day, distribute them in 30 days randomly, do it a large number of times,

and determine the proportion of times the full moon is > +16 births. More
simple : you know the law of your random variable, you calculate its cumulative

distribution function, and then its value for the computed statistic
(here 16 -> 0,07).

You find : p-value(FM) = 0.07

You can also determine the probability that one of the 30 days has > +16
births : global p-value = 1 � (1 � 0.07)30 = 0.9
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2nd problem. An ultra-simple deterministic model of births :
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± 7 births

Deterministic fluctuations (non random fluctuations) do not respect the
conditions of statistical tests.

It is therefore necessary to remove deterministic fluctuations.
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4. Statistical analysis

It is therefore necessary to :

- remove deterministic fluctuations : raw data �! residuals

- perform a statistical analysis of the residuals : residuals �! statistical tests
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Least squares

n(t) =
X

!k

�
ak(t) cos (!kt)+bk(t) sin (!kt)

�
+T (t)+ (1+K(t))

PX

p=1

↵pIp(t)+ ✏(t)

with :

. !k = k ⇥ 2⇡
7 days k 2 N

. !
k0 = k

0 ⇥ 2⇡
365,25 days k

0 2 N
. !

k00 = !k ± !
k0

. T (t) is the long-term tendency , 1970 1980 1990 2000 2010 2020
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.

(
Ip(t) = 1 if t is the particular day p,

Ip(t) = 0 otherwise,

. ↵p is the corresponding coefficient.

. K(t) long-term modulation of particular days.

. r(t) are the (Gaussian) residuals.
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Least squares

n(t) =
X

!k

�
ak(t) cos (!kt)+bk(t) sin (!kt)

�
+T (t)+ (1+K(t))

PX

p=1

↵p Ip(t)+ r(t)

n = g(m) + r

n 2 R18,263 = data (observations)

m 2 R12.3 million = model (parameters)

r 2 R18,263 = residuals supposed random gaussian

Tarantola, A., Valette, B., Rev. Geophys. Space Phys. 20 (1982).
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n = g(m) + r

Find m that minimises :

||r ||2 = rTC�1

n r = (n � g(m))TC�1

n (n � g(m))?

Underdetermined !

Better find the smallest m too :

||r ||2 + ||m||2 = rTC�1

n r +mTC�1

m m = (n�g(m))TC�1

n (n�g(m))+mTC�1

m m

We know how to find a minimum. For example with Newton iterative scheme
on the derivative :

m̂k+1 = Cm GT

k

⇣
Cn + Gk Cm GT

k

⌘�1 ⇣
n � g(m̂k) + Gk m̂k

⌘

with Gk = @g
@m (m̂k).
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Decomposition of the signal

n(t) =
X

!k

�
ak(t) cos (!kt)+bk(t) sin (!kt)

�
+T (t)+ (1+K(t))

PX

p=1

↵p Ip(t)+ r(t)
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Particular days in the year ?

n(t) =
X

!k

�
ak(t) cos (!kt)+bk(t) sin (!kt)

�
+T (t)+ (1 + K(t))

PX

p=1

↵p IP(t)+ r(t)
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Particular days and holidays in the year

N° Day Event Average deficit

of birth

Fixed date holidays

1 January 1 New year -466

2 May 1 Labour day -389

3 May 8 Surrender of Germany -457

4 July 14 National Day -393

5 August 15 Assumption -340

6 November 1 All Saints -356

7 November 11 Armistice -372

8 December 25 Christmas -491 (-23 %)

Mobile holidays

9 Easter Monday -364

10 Ascension Thursday -391

11 Whit Monday -388

Other particular days

12 January 2 New Year’s Next day -115

13 December 22 J-3 before Christmas -64

14 December 23 J-2 before Christmas -107

15 December 24 Christmas Eve -214

16 December 31 New Year’s Eve -149

17 Extra long weekend Monday or Friday -71

18 Friday 13 Superstition -43

19 February 29 Leap day -117

20 February 14 Valentine’s Day +23

21 Last Sunday in March Switch to summer time -59 (-3 %)

22 Last Sunday in October Switch to winter time +38 (+2 %)

p-values : all < 1.5 ⇥ 10
�6

except Switch to winter time = 6 ⇥ 10
�4

and Valentine’s day = 2 %.

bigskip Superstition may affect the number of births since a deficit of birth appears in some days when

the medical staff is a priori as numerous as the other days (Friday 13, Leap day)
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Paraskevidékatriaphobie (*)

Operating rooms, Médipole, Villeurbanne, 2019

(*) Phobia for the friday the 13th.
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Significant excess of births at FM and FM+1
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We understand why Fourier transform

is not the best

We have to decide wether

these values are different from 0 or not

= do a statistical test.
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Global test (test if all means = 0)

Test statistic : S = variance between lunar days
variance inside lunar days ⇡ 2.46

p-value(global) =
Fischer cum. distrib. function (x = 2.46, deg. freedom = 30 and 18233) =

= 1.5 ⇥ 10�5
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Full moon day (test if mean(FM)=0)

Test statistic : S = mean(FM)

standard deviation(FM)
⇡ 4.42

0 1 2 3 4 5 6 7 8
10-15

10-10

10-5

100
Student cdf, 607 d.f.

p-value(FM) =
Student cum. distrib. funct.

(x = 4.42, deg. freedom = 607)
= 10�5

(and 1.5 ⇥ 10�6 with the exact FM day)
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Correction for multiple testing
also called Family-Wise Error Rate

Probability than one mean over 30 has a statistic � 4.42 :

Corrected p-value(FM) = 1 � (1 � pvalue)30

= 4 ⇥ 10�4
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Corrected p-values are all greater than 80 % except three : p-value(FM)
= 4 ⇥ 10�4, p-value(FM+1) = 4 ⇥ 10�3, and p-value(FM+11) = 2 ⇥ 10�2.

It is very unlikely that the excess at FM and FM+1 is due to the random
fluctuations of the number of births throughout days.
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Isolated special days ? (outliers)
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Isolated special days (’outliers’)

Day Event Diff. of birth

Wednesday, July 16, 1969 Launch of Apollo 11 +216

Sunday, May 4, 1975 Extra long week-end -205

Friday, July 15, 1977 Extra long week-end -222

between July 14th and the weekend

Tuesday June 30, 1987 First day of summer holidays +288

the next day

Friday, January 6, 1989 Weekend vigil +254

(return from vacation on the 5th)

Friday, December 27, 1991 Weekend vigil in Christmas time +185

Thursday, October 17, 1996 Public Service Strike -199

Wednesday, August 11, 1999 Solar Eclipse -237

Friday, December 31, 1999 Millennium New Year’s Eve -213

Monday, March 19, 2001 Midwives’ Strike the next day +203

Tuesday, March 20, 2001 Start of midwives strike movement -339

Saturday, July 14, 2007 National holiday after a Friday 13 +263

Table – Days for which the residuals were greater than 3 standard deviations after a first application of

the least squares program and for which we found an event that could influence the number of births on

that day. In a second least squares step, we corrected the 12 data corresponding to these dates by the

values indicated in the second column of the table. The residuals corresponding to the sum of the two

stages of the least squares.

Individual p-values all < 6.10
�5

.

Corrected, for multiple testing, p-values are smaller than 1 % only for the five days when Diff. > 237.
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Observation time and size required

I With the raw data, the probability that the peak of births on the FM day is due to

chance is 7 %. It’s too big to conclude that it’s significant.

I To fall to a probability of 0.001, always at the rate of 2000 births per day,

it would take 200 years to observe !

I By processing the data well (residuals), it only takes 40 years.

I This increase in the number of births at the FM (+8 births for an average of 2121)

is therefore totally undetectable in a maternity ward (10 births/day),

or in a city, even over a lifetime !

I A belief that is not based on any observation.
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Conclusions

I Significant variations in the number of births during the year (± 20 %)

I Significant decrease during week-ends and holidays (-20 %)

I Slight increase on FM and FM+1 days (+0.4 %)

I No significant variation on the other days of the lunar month ; so lunar light doesn’t

seem to be a triggering factor.

I Neither is the attraction, otherwise the period would be 12 h 15.

I This increase is totally undetectable unless you have a lot of data and do a lot of

statistical work.

I The number of medical staff affects the number of births

I Medical staff believes in the lunar effect

I Some maternity hospitals have (might have) more staff on full moon days ! ?
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I The excess of births at the FM might be a self-fulfilling prophecy.

I Staff belief ) more staff at the FM ) more births.

I Self-fulfilling prophecies are everywhere :

. Teachers towards the students

(information received ! differentiated expectations and attention),

. Economic agents (announce a price increase, stock market...),

. War or peace (hostility or supposed kindness of the other),

. Placebo/nocebo effect...
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Thanks !


