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7KLV�VHFWLRQ�RI�WKH�*XLGH�H[SODLQV�KRZ�
WKH�KXPDQ�VSHFLHV�IRXQG�RQ�SODQHW�(DUWK�
DWWHPSW�WR�VWXG\�WKHLU�RZQ�EUDLQV�DQG�
EHKDYLRXU��DQG�ZKDW�WKH\�KDYH�IRXQG�VR�
IDU��7KH�DQVZHU�VHHPV�WR�EH�WKDW�WKH\�XVH�
KLJKO\�LPSODXVLEOH�PHWKRGV�DQG�KDYHQ¶W�
UHDOO\�ZRUNHG�DQ\WKLQJ�RXW�MXVW�\HW��%XW�
FDUHIXO�LQVSHFWLRQ�UHYHDOV�WKDW�WKDW�LV�2.��
because they weren’t actually all that 
LQWHUHVWHG�LQ�¿QGLQJ�RXW�WKH�ULJKW�DQVZHU�
LQ�WKH�¿UVW�SODFH�

Far out in the uncharted backwaters of 
the unfashionable end of the western 
spiral arm of the Galaxy lies a small 
unregarded yellow sun. Orbiting this sun 
at a distance of roughly 92 million miles 
LV�DQ�XWWHUO\�LQVLJQL¿FDQW�OLWWOH�EOXH�JUHHQ�
planet whose ape-descended life forms 
are so amazingly primitive that they still 
think that an Internet is a pretty neat idea. 
These life forms, who call themselves 
humans, have only just woken up to the 
fact that they are not the only, or even 
the most important, sentient thing in the 
universe. Like many other incipient life 
forms, they have yet to discover anything 
of real substance about themselves. 
In fact, their understanding of their 
own biology and the way it determines 
their thoughts, feeling and behaviour 
is so rudimentary that whole legions of 
humans have been appointed to try to 
make sense of it all. These humans, who 
are among the most confused on the 
whole planet, have not gotten very far 
yet. Nevertheless, in this section of the 
Guide, we will offer a brief description 
of ways in which this is currently being 
attempted on their planet, which is called 
Earth.

Humans and &eir Brains
Humans are mid-sized bipedal mammals 
WKDW�SHUFHLYH�WKH�ZRUOG�WKURXJK�¿YH�
different channels. Their main daily 
activities involve grasping objects, 
such as food items for consumption, or 
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called “The Publishing House at the End of the Universe,” located in a distant 
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sometimes each other (during moments 
of aggression or reproductive intent); 
moving through their neighbourhood in 
an ungainly fashion on their two legs; and 
sharing information with each other using 
YHU\�LQHI¿FLHQW�IRUPV�RI�PHFKDQLFDO�
communication. Like those of most other 
Earthbound species, human behaviours 
are all managed by a single, centralised 
neural organ known as the brain. 

So far, humans have adopted two 
different but related approaches to 
VWXG\LQJ�WKHLU�EUDLQV��7KH�¿UVW�LQYROYHV�
asking other humans to look at coloured 
shapes or lines on a screen and press one 
of two buttons using their more dextrous 
appendages. They then record which 
button was pressed, and how long it took. 
Somehow they believe that by analysing 
WKLV�GDWD�WKH\�FDQ�¿JXUH�RXW�ZKDW�LV�JRLQJ�
on in the brain, which is strange because 
their brains are not located in those 
dextrous appendages. The humans who 
do this call themselves psychologists. 

The second involves opening up the 
brains of other Earthbound species in 
an attempt to work out what is inside. 
They do this on other species because 
they believe that they won’t mind as 
much as humans would and so it is OK, 
even if they have to kill them afterwards. 
The ones who do this are called 
neuroscientists. (There are also some 
brain scientists that directly study the 
brains of other humans by putting them 

inside a large magnet. This magnet makes 
bits of the inside of the brain turn red and 
\HOORZ��:H�KDYH�\HW�WR�¿JXUH�RXW�KRZ�
the humans believe this helps understand 
how the brain works.)

&e Human Search for 
Answers
It’s not entirely clear why humans have 
decided to study themselves, or what 
WKH\�H[SHFW�WR�¿QG��,I�\RX�DVN�WKHP��
they usually give rather vague reasons. 
One common reply is that some humans 
are quite unhappy, and by measuring 
button press times or removing parts of 
DQLPDO�EUDLQV��WKH\�PLJKW�¿QG�RXW�KRZ�
to make themselves happier. This is a 
curious claim, because the brain scientists 
themselves mostly do not seem very 
happy, or at least are not happier than the 
rest of the population (Woolston, 2018), 
as you would have thought they would be 
if the methods were working. In fact, the 
main ways that humans have discovered 
so far to make themselves happy involve 
plants. Humans prepare plants in various 
ways (burning, fermenting, purifying) 
and them consume them by application to 
various external membranes, which often 
affects their brain activity in ways that 
makes them happy, but usually only for 
short periods of time, after which they are 
even more unhappy than they were in the 
¿UVW�SODFH�
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&e Human Wish for Self-
Betterment
Some human psychologists focus on 
how younger members of the species 
acquire information from other humans. 
In human society, this usually happens in 
a formal setting called a “school,” where 
some specially appointed older humans 
confer what little knowledge they have 
to the younger ones. The problem is 
that on Earth, all species communicate 
through extremely low-bandwidth 
channels that involve physically moving 
the body in some way. Some animals, 
including humans, have evolved a way to 
send and receive pulses of differentially 
pressurised atmosphere by moving their 
throats and, more recently, by scratching 
signs to each other using various 
H[WHUQDO�PHGLD��VXFK�DV�ÀDWWHQHG�SODQW�
matter (again, plants). Unfortunately, 
this method still offers very limited 
opportunities for communication. 
This limitation has important negative 
consequences for human society, such as 
the fact that most people misunderstand 
each other most of the time. It also 
means that even rudimentary facts 
about the universe can take each young 
human decades to learn. Thus, some 
psychologist humans have tried to use the 
buttons-and-timer method to understand 
how to make this process work better. 
8QIRUWXQDWHO\��ZKDWHYHU�WKH\�GR�¿QG�LV�
usually entirely ignored by the humans in 
charge of the schooling activities (Gelder, 
2005), so it is not clear what purpose this 
research serves.

&e Curiosity of Human 
Curiosity
Yet other humans are happy to nakedly 
admit that their motives for studying 
WKH�EUDLQ�DUH�HQWLUHO\�VHO¿VK�DQG�PDLQO\�
revolve around the satisfaction of their 
own curiosity. This sounds refreshingly 
honest, but what is quite surprising is 
that those scientists who claim to want 
to know “how the brain works” don’t 
actually seem all that interested in any 
realistic answers to this question. In fact, 
it seems unlikely that they would have 
any idea how to recognise an answer 
to this question even if they actually 
stumbled across one.

&e Human Love of Stories
Why, then, do humans study their brains 
and behaviour? It is hard to say, but on 
the positive side, human brain scientists 
do seem to be extremely motivated by 
one thing. To explain what that thing 
is, it is necessary to delve a bit deeper 
into what they actually do all day. Some 
brain scientists, particularly towards 
the middle of their career, like to make 
up a simple story about how the brain 
works. It is not entirely clear where this 
story comes from. It is believed that 
most just sort of invent it at some point 
(Muthukrishna and Heinrich, 2019), 
possibly when cleaning their bodies in 
the morning under a device known as a 
shower. Once they have invented a story, 
those human scientists are extremely 
motivated by trying to get other humans 
to believe it too. They do this by writing 
lots of arguments that explain why their 
story is better than the story that other 

brain scientists have made up. You might 
think that humans who are appointed to 
¿QG�RXW�KRZ�WKH�EUDLQ�ZRUNV�ZRXOG�EH�
interested in knowing whether their story 
is vaguely plausible at all. However, for 
the most part this doesn’t really come 
into the equation. They are mostly just 
interested in having the most popular 
story. In a way, this makes sense, because 
the thing humans like most of all is for 
other humans to pay attention to them. 
The brain scientists with popular stories 
get lots and lots of attention and are 
asked to appear before other humans 
and tell their story whilst all the human 
audience look at them, or to write their 
story down in places that lots of other 
humans will read about it, which human 
EUDLQ�VFLHQWLVWV�¿QG�H[WUHPHO\�UHZDUGLQJ�

Humans and &eir 
Numerical Creativity
Of course, scientists are not just writers 
and often they do experiments too (of the 
button-and-timer or opening-brains sort). 
Usually, they try to design experiments 
that they think will provide evidence 
for or against their story. But when the 
outcome of an experiment seems to 
support a story that is advocated by a 
different human scientist, they usually 
ignore it or say that the experiment went 
wrong (Kerr, 1998). Brain scientists 
have invented all sorts of creative ways 
for making it look like the results of an 
experiment support their story even if 
they actually don’t. Many depend on 
a set of rudimentary tools for making 
inferences from data that are called 
statistics. Statistics are supposed to 
compute the probability that a pattern of 
data that might support their story could 
have happened just because of processes 
that, even if relatively simple, humans 
have not yet been able to model and thus 
assume are fundamentally stochastic. For 
reasons that nobody understands, it has 
been universally decided that it is OK 
to believe a result if there is less than a 
5% chance that it happened because of 
this unmodelled error alone. Therefore, 
it is OK if there is a 4.9% chance but 
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not OK if there is a 5.1% chance of this 
happening (Gelman and Stern, 2006). 
Everyone agrees that this approach is 
really silly, but everyone does it anyway. 
There is a small group of people that 
advocate for different ways of doing 
statistics that are based on fundamental 
methods in probability theory that some 
humans revere so much that they have 
named them after a religious leader 
(Head, 2015). Everyone agrees that 
WKLV�DSSURDFK�LV�GH¿QLWHO\�EHWWHU��EXW�LWV�
advocates usually get ignored, perhaps 
because they are a bit smug.

Humans and &eir Desire to 
Express &emselves
Clever brain scientists have worked out 
that one thing you can do is record lots 
of different variables in one experiment 
and apply the 5% rule to them all. If 
you have enough measurements, one of 
them will probably work out in favour of 
your story at the relevant threshold. You 
FDQ�WKHQ�UHSRUW�WKDW�RQH�DQG�¿QG�RWKHU�
reasons to explain away the ones that 
didn’t work (Hoekstra and Vazier, 2021). 
When this happens, the human scientists 
get very excited because they think that 
there is a chance to get lots of other 
scientists to believe their story. They do 
this by writing what is called an article. 
An article is an explanation of why the 
bits of the experiment that worked the 
way the scientist wanted them to support 
the story that the scientist likes best. The 
scientist usually works very hard to make 
sure that the story told in the article is 
believable so that as many others believe 
it as possible. They usually spend a lot 

of time making sure that the article is 
accompanied by nice-looking pictures 
and that the words are spelled the way 
that the most educated humans like to 
write them. This process of making the 
article often takes longer than running the 
H[SHULPHQW�LQ�WKH�¿UVW�SODFH��-LDQJ�HW�DO��
2019).

Humans and &eir Love of 
Large Numbers
When the article is ready, the human 
scientist will try to submit it to a journal, 
which is a collection of articles that 
the people in charge have decided are 
worthwhile. If it is accepted, others will 
then be able to read about the experiment 
and how it supports the story. Curiously, 
each journal has a number, and the brain 
scientists are extremely motivated to have 

their article accepted by the journal with 
the biggest number. The journals with big 
numbers only accept articles that describe 
¿QGLQJV�WKDW�DUH�YHU\�XQOLNHO\�WR�DFWXDOO\�
be true (Jonas and Kording, 2017), so the 
EUDLQ�VFLHQWLVWV�KDYH�WKH�GLI¿FXOW�MRE�RI�
judging exactly how implausible to make 
their results sound whilst making sure 
they still support the story (Kerr, 1998). 
A good tactic is to pretend that nobody 
has ever done an experiment like the one 
described in the article before. Therefore, 
because it is so new, it is very unlikely 
to be true, and so it should be accepted 
in a big-number journal. If this doesn’t 
work, the authors often change the way 
the article is written to make the results 
of the experiment sound a little bit less 
unlikely and then they send it to a journal 
with a slightly smaller number. They then 
repeat this process, often multiple times, 
until their article gets accepted. All the 
other brain scientists read the journals 
with the big numbers even though the 
articles published in those journals are 
less likely to be true than in journals with 
smaller numbers. Of course, as discussed 
above, the human brain scientists are not 
DFWXDOO\�YHU\�LQWHUHVWHG�LQ�¿QGLQJ�RXW�
how the brain works but mainly want the 
attention that comes with the big-number 
journals. So, even though everyone 
knows the system is really quite silly, 
they all go along with it anyway.
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Humans and &eir 
Convenient Tendency to 
Forget
This all sounds like quite bad news for 
human brain science. There doesn’t 
seem to be much hope that human 
stories about the brain will improve 
over time, especially if most humans 
aren’t actually that interested in whether 
the stories are true. Indeed, this seems 
to be consistent with the history of the 
endeavour so far. Even over the few 
Earth-decades that humans have been 
studying their own brains and behaviour, 
the stories made up by brain scientists 
haven’t really gotten any better. Instead, 
what happens is that different stories 
become popular at different times, often 
in a slow cycle. Because humans have 
very limited imagination and most brain 
scientists are not inventive enough to 
make up their own story, they decide 

to believe the story proposed by other, 
more popular scientists. All the journals, 
including those with big numbers, 
want people to read their pages, so they 
try to publish articles that support the 
most popular stories told by popular 
scientists. Other people then think that 
if they write articles that support the 
popular stories, they will get accepted 
in the big-number journals, and then 
they will be popular themselves, and get 
to give lots-of-people-looking-at-you 
talks. Popular stories thus become more 
popular and unpopular stories become 
more unpopular. All this happens until 
the popular scientists who thought up the 
SRSXODU�VWRU\�LQ�WKH�¿UVW�SODFH�JHW�ERUHG��
or die, and then a new story becomes 
popular. In fact, sometimes the new story 
that becomes popular is one that had 
already been popular some years ago but 
then everyone forgot about it because the 
popular scientist who dreamed it up in the 

shower cleaning device got bored or died, 
and nobody remembers or cares that it 
was popular before because they are too 
busy trying to get their articles into big-
number journals.

Humans and &eir Love of 
Simplicity
It doesn’t matter which stories the 
human brain scientists choose to 
believe because they are all equally 
implausible. To see why, let’s take a 
closer look at the stories themselves. 
Most of them are very strange. Human 
brains are pretty simple by intergalactic 
standards, usually housing only about 
125 trillion connections, and with best 
guess estimates of their computational 
throughput hovering at around a few 
KXQGUHG�WHUUDÀRSV��+RZHYHU��KXPDQ�
brain scientists like to describe brains 
with stories that are so incredibly simple 
that they cannot possible be even close 
to being true. Historically, lots of these 
stories were represented as a drawing 
that had some boxes with some arrows 
between them. The boxes usually 
contained words. This was a clever tactic, 
because if you wanted to say that some 
data supported the story, you just had to 
subtly change what you meant by one of 
the words in one of the boxes, or by what 
was supposed to be passed between them 
via the arrows. 

Humans and &eir Love of 
Formality
At some point, some brain scientists had 
the idea of formalising their stories using 
the limited mathematics that humans 
have so far been able to discover. This 
box and arrows approach is therefore less 
popular now. Instead, there is general 
agreement that formalising things is a 
good idea. The great thing about the 
formal approach is that most humans 
are very bad at mathematics because 
the older people who were supposed 
to teach them when they were younger 
were also quite bad at mathematics. They 
usually only taught them a few things 
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that were either wrong or so simple as to 
be practically useless. This means that 
even if your story is ridiculously simple 
and barely says anything different to 
what most humans would tend to believe 
anyway, everyone will think the story is 
incredibly clever because it looks very 
mathematical. In fact, because the people 
working for the journals don’t have much 
way of verifying whether it is true, this 
makes it even easier to believe, so the 
journals with big numbers are more likely 
to accept it, which is of course good for 
your popularity.

Humans and &eir Tendency 
to Dri0 O1
As mentioned above, human language is 
extremely limiting because it has to be 
produced by moving the body to make 
one unit of meaning at a time, which 
takes such a long time that humans often 
drift off and think about something else 
when another human is trying to tell them 
something, or when they are reading 
things that other humans have written 
using the scratch-on-paper method. This 
means that the stories that brain scientists 
tell have to be very simple, or else other 
brain scientists will drift off before they 
FDQ�¿QLVK�H[SODLQLQJ�WKHP��DQG�LW�ZLOO�
be harder to persuade those other brain 
scientists that they are true. One way to 
achieve this simplicity is to deliberately 
design experiments in which humans do 
very simple things that they would never 
normally do but that are easy to measure 
with just a few variables, like pressing 
one of two buttons a short time after 
some coloured shapes or lines have been 
shown on a screen (Muthukrishna and J. 
Henrich). This method has the advantage 
that you can make up very simple stories 
about it that other brain scientists will 
understand before they drift off. For 
example, when they formalise their 
stories they do so with a mathematical 
model that usually has around 3 or 4 
degrees of freedom. This is a smaller 
number that 125 trillion by quite a long 
way. Moreover, they tend to prefer linear 
models, because humans including brain 
scientists have rudimentary cognitive 

V\VWHPV�DQG�¿QG�JUDVSLQJ�QRQOLQHDULW\�
very tricky. So, everyone agrees to go 
DORQJ�ZLWK�WKH�FRQYHQLHQW�¿FWLRQ�WKDW�
brains are nice and linear even though 
there is absolutely no way they possibly 
could be, because the processing units 
in the brain have thousands of recurrent 
connections, making the dynamics of the 
systems extremely chaotic.

Humans and &eir Love of 
Animals
Other nonhuman species that live on 
Earth are mostly a lot smarter than 
humans themselves, and so have 
generally avoided wasting time by 
making up stories and writing Articles, 
and instead spend their time on more 
UHOD[LQJ�SXUVXLWV�OLNH�VZLPPLQJ��À\LQJ�
and sitting in the sun. But brain scientists 
have decided to study nonhuman brains 
anyway in the hope that they will be 
similar to their own, which they are 
not. Nonhuman species are interested in 
different things to humans, and generally 
behave in very different ways. (For 
example, they mostly use plants for food, 
not to make themselves happy and then 
unhappy again.) The nonhuman species 
are even less interested in the coloured 
squares and lines on the screen than other 
humans would be, and so generally they 
try to ignore what is happening during the 
experiment, or just go to sleep. 

Humans and &eir Hopeless 
Hope for Understanding
Nevertheless, human brain scientists like 
to drill holes in their heads and record 
from the chaotic activity going on in 
WKHUH��6RPHWLPHV�E\�FKDQFH�WKH\�¿QG�
a processing unit that becomes more 
active when, say. there is a square shape 
rather than a circular shape, and the brain 
scientists get very excited and say they 
have found a bit of the brain that like 
shapes, and then they write an article 
saying this. They do this even though it 
is quite unlikely that this bit of the brain 
knows anything about shapes but is more 
likely just going about its business as a 
small part of a complex system. Some 
humans have pointed this out (Woolston, 
2019) and others have tried to show that 
humans are mostly wrong when they 
interpret data from animal brains in this 
way (Yarkoni, 2020). However, for the 
most part, brain scientists just keep doing 
their work and collecting as many big-
number articles as they can so lots of 
people will pay attention to them.
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