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Abstract: To do things together it is not enough to know. We must know what others know, and know that they know we know it, a phenomenon
known as Common Knowledge. From the Royal Society to the Science and Nature super-journals, scientists have found waysa€” however
flawed&€” to achieve it. I&E™II introduce the concept of the Artifact, an abstraction that captures the essence of these institutions, and that may help
us, in the 21st Century, to go beyond them. And 1&E™I| propose, playfully, a few endeavors that may help us achieve it: Data Mists, Blockchain
Republics, and the Moon Shot.

Pirsa: 18030097 Page 1/52



Data Mists, Blockchain Republics and Moon Shots

&%

RELE
| \

8
e
.
- by

Simon DeDeo

Perimeter Rethinking Collaboration Workshop

Carnegie Mellon University & the Santa Fe Institute

Pirsa: 18030097 Page 2/52



Basic Principle of Science

Benjamin Franklin

“We must hang together or we shall surely hang separately”
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Rousseau’s Stag Hunt
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Rousseau’s Stag Hunt
N-player game

Hunt rabbits separately: small payoff, guaranteed
Hunt stag together: large payoff, but only if all 'go in
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Knowledge of Other Minds

| k:
Embedded mindreading
|First receiision)

Jall:
Mindreading
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| am willing to hunt stag _ o
(but fear that others won't) ab' qu'l'b”um: level-0

level-0

| am willing, and | know you are
willing (but do you know | am?)
level- |

| am willing, | know you are
willing, | know you know | -G A
am willing (but do you know  Gtag equilibrium: level-infinity
that | know?)
level-2

By backwards induction

(If ’m at level N, I think you are N-1, which means
you think | am N-2, which means you think | think you are N-3...)
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How deep do we actually go!?

“2/3rds Game’: everyone picks a number
between 0 and 100

Goal: two-thirds of the average
(i.e., figure out what everyone else
is going to think the average is,
and go one level deeper)
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How deep do we actually go!?

“2/3rds Game”: everyone picks a number
between 0 and 100

Goal: two-thirds of the average
(i.e., figure out what everyone else
is going to think the average is,
and go one level deeper)

Memal state
l
level-0 Iovcl I

CMU Undergrads
Actual average: 24.36 Random (Level 0): 50
Winning guess: 16.23 Level |:33
Level 2:22

Level 3: |5
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Justin Yeakel

n Justin Yeakel

Hiking along the Merced River just outside of Yosemite

| Media

Like Comment Share
() James O'Dwyer, Sam Scarpino and 60 others

Gabby Beans Looking good you guys! Santa fe hiking this summer?
Like - Reply - &M 1
Sora Kim | can't believe she keeps her hat onl

Like - Reply - €M1

very stochastic process (

Like - Reply - & 1

Cece Yeakel What a cute family!! Love you guys!
Like - Reply

m Justin Yeakel Gabby - You re on (:2) Sora - this was a single realization of a
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Justin Yeakel

n Justin Yeakel

Hiking along the Merced River just outside of Yosemite

Social Media

Like Comment Share
O James O'Dwyer, Sam Scarpino and 60 others

Gabby Beans Looking good you guys! Santa fe hiking this summer?
Like - Reply - ¢ 1

Sora Kim | can't hnlm:v:n shoe keeps her hat onl < J u sti n kn OWS So ra Saw it

Like - Reply - &1

ko Foply 31 43 mi Sora knows that Justin knows that Sora saw it

Cece Yeakel What a cute familyl! Love you guys!
Like - Reply

Justin Yeakel Gabby - You re s Sora - this was a single realization of a
Vury s.tnuhus.m. pruwas
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Royal Society of London
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Origins of the Royal Society

“Republic of letters”




Origins of the Royal Society

“Republic of letters”
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Origins of the Royal Society

Republic of Letters

Norm-based: reply to letters
Reputation, not prestige

NEW

ATLANTIS.
A Work upfinithed.

‘Written by the Right Honorable, Fuaxars,
Lord Uernlam, Fifcount St. dlban,

Pirsa: 18030097 Page 15/52



The Megajournal
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Innovations

Royal Society of London
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Innovations

Royal Society of London
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“It works in Practice, not in Theory”
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1t is eonventionally believed that if a ball of matter of mass M bas 4 radius dese to 26M then (t must collapse 1o a black hole. But string theory
microstates (fuzzballs) have no horizon or singularity, and they do (\it not] collapse. We consider two simple examples from classical gravity to
Ulustrate how this vialation of our intultion happens. In each case the “matter’ arises from an extra compact dimension, but the topology of this
essure and density of this mattes s, but this is anby an artifact of dimensional
reduction; thus we bypass results |ke Buchadahl's theorem, Such microstates give the entropy of black holes, so these tapologically nontrivial
constructions dominate the state space of quantum gravity
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Hawking radiation in the kappa-spacetime
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In this paper, we analyze the Mawking radiation of kappa-deformed Schwarzehild black hole and obtain the deformed Hawking temperature
For this, we first derive deformed metric for the kappa-spacetime, which in the generic case, |5 not a sym ¢ bensor and also has a
momentum dependance. We show that the Schwarzchild matric obtained in the kappa-deformed spacetime has a dependance on snargy. We
use the fact that the deformed metric is conformally flat in the 1+ 1 dimensions, 1o salve the kappa-deformed Klein-Gardan equation in the
bk round of the Schwarzohild metrie, The method of Boguliol oefficients is then used 1o calculate the thermal spectium of kappa

1ot g Sehwarechild black hole and show that the Hawking Lem perature 1s modified by the non-commutativity of the kappa-spacetime,
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Telescope captures view
of gravitational waves

Images of the infant Universe neveal evidence for rapid inflation after the Mg Nang
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BICEP2 I: Detection Of B-mode Polarization at Degree Angular Scales

P. AR Ade (1), R. W. Aikin (2), D. Barkats (3), S. |. Benton (4), C. A, Bischoff (5), J. ). Bock (2,6), ). A. Brevik (2), I. Buder (%), £
Bullock (7), C. D. Dowell (6), L. Duband (8), ). P. Filippini (2), S. Fliescher (9), 5. R. Golwala (2), M. Halpern (10}, M. Hasselfield
(10}, 5. R, Hildebrandt (2,6), G, C, Hilton (11), V. V. Hristov (2), K. D, Irwin (12,13,11), K. 5. Karkare (5), ). P, Kaulman (14), B. C,
Keating (14), S. A. Kernasovskly (12), J. M. Kovac (5), C. L. Kuo (12,13), E. M. Leitch (15), M. Lueker (2), P. Mason (2), C. B
Netterfield (4,16), H. T. Nguyen (6), R. O'Brient (6), R. W. Ogburn IV (12,13), A. Orlando (14), C. Pryke (9,7), C. D. Reintsema (11),
S. Richter (5), R, Schwarz (9), C. D. Sheehy (9,15), Z. K. Staniszewski (2,6), R, V. Sudiwala (1), G. P. Teply (2), et al. (5 additional
authors not shown)

(Submitted on 17 Mar 2014 {v1), last revised 23 Jun 2014 {this version, v3)

(abridged for arXiv) We report results from the BICEP2 experiment, a cosmic microwave background (CMB) polarimeter specifically designed
to search for the signal of inflationary gravitational waves In the B-mode power spectrum around £ ~ 80 The telescope comprised a 26 em
aperture all-cold refracting optical system equipped with a focal plane of 512 antenna coupled transition edge sensor 150 GHE bolometers
each with temperature sensitivity of = 300Ky /5. BICEPZ observed from the South Pale for three seasons from 2010 to 2012, A low-
foreground reglon of sky with an effective area of 380 square deg was observed to a depth of 87 nK deg in Stokes (0 and [/, We find an
excess of #-mode power over the base lensed-LCDM expectation in the range 30 < & < 150, inconsistent with the null hypothesis at a
significance of > Sa. Through Jackknife tests and simulations we show that systematic contamination Is much smaller than the abserved
axcoss. We also examine a numbar of available models of polarized dust emission and find that at their default paramater values they
predict power ~ (5 — 10)x smaller than the observed excess signal. However, these models are not sufficiently constrained 10 exclude the
possibility of dust emission bright enough to explain the entire excess signal, Cross correlating DICLP2 against 100 GHz maps from the
BICEPY experimant, the excess signal is confirmed and its spectral index is found 1o be consistent with that of the CMEB, disfavoring dust at
1. 7er. The observed #-maode power spectrum Is well fit by a lensed-LCDM + tensor thearetical model with tensor-to-scalar ratio

r= 0.20%00, with r = 0 disfavored at 7.0a. Accounting for the contribution of foreground dust will shift this value downward by an amount

which will be better constralned with upcoming data sets,

Comments 26 pages, 14 figures

Subjects Cosmology and Nongalactic Astrophysics (astro-ph.CO); General Relativity and Quantum Cosmology (gr-ge); High Energy Physics -
Phenomenology thep-ph), High Energy Physics - Theory (hep-th)

Journal reference: Phys, Rev. Lett, 112, 241101 (2014)

Dol 10,1103 /PhysRevie. 112.241101

Cite as arXiv:1403.3985 |astro-ph.CO)
(or arXiv:1400,3985v] [astra-ph.CO) for this version)

Submission history

From: Clememt Pryke [view email]

(¥1] Mon, 17 Mar 2014 02:14.52 GMT (1521kb,D)
[w2] Tue, 18 Mar 2014 17:40:12 GMT (152 1kb,D)
[v3] Mon, 23 Jun 2014 17:39:37 GMT (1474kb,D)
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Comments 26 pages, 14 figures

Subjects Cosmology and Nongalactie 4
Phenomenology (hep-ph), High

Journal reference: Phys, Rev, Lett, 112, 241101 @

Reanalysis of the BICEP2, Keck and Planck Data: No Evidence for Grav
Radiation

Fadatu oty

1. Richard Gott Il (Princeton University), Wesley N. Colley (University of Alabama in Huntsville)
(Submitted on 21 Jul 2017)

A Joint analysis of data collected by the Planck and BICLPZ +Keck teams has previously glven r = U.(]Q_':;_::,' for BICLP2 and
Keck. Analyzing BICEPZ using its published noise estimate, we had earlier (Colley & Gott 2015) found r = (.09 + .04, agre
Joint results for BICEPZ. With the Keck data now available, we have done something the joint analysis did not: a correlation |
BICEPZ vs. Keck B-mode maps. Knowing the correlation coefficient between the two and thelr amplitudes allows us to deter
each map (which we check using the E-maodes), We find the noise power in the BICEP2 map to be twice the original BICEP2 ¢
estimate, explaining the anomalously high r value obtained by BICEP2. We now find r = 0.004 + 0.04 for BICEP2 and r = =

Keck. Since r > 0 by definition, this implies a maximum likelihood value of r = 0, or no evidence for gravitational waves. Sta

practice

BICEP2 I: Detection Of B-mode Polarization at Degree Angular Scales

P AL R Ade (1), R W. Alkin (2), D. Barkats (3), S. J. Benton (4), C. A. Bischoff (5), J. ). Bock (2,6), J. A. Brevik (2), 1. Buder (5), L
Bullock (7), C. D. Dowell (6), L. Duband (8), J. P. Filippini (2), S. Fliescher (9), 5. R. Golwala (2), M. Halpern (10), M. Hasselfield

Toward an Understanding of Foreground

Emission in the BICEP2 Region

Raphael Flauger, J. Colin Hill, David N, Spergel
(Submirted on 28 May 2014 {v1), last revised 20 fun 2014 (this version, v2))

BICEP2 has reported the detection of a degree-scale B-mode polarization
pattern In the Cosmic Microwave Background (CMB) and has interpreted the
measurement as evidence for primordial gravitational waves. Motivated by the
profound Importance of the discovery of gravitational waves from the early
Universe, we examine 1o what extent a combination of Galactic foregrounds
and lensed E-modes could be responsible for the signal. We reanalyze the
BICEPZ results and show that the 100x150 GHz and 150x150 GHz data are
consistent with a cosmaology with r=0.2 and negligible foregrounds, but also
with a cosmology with r=0 and a significant dust polarization signal, We glve
independent estimates of the dust polarization signal in the BICEPZ region
using four different approaches. While these approaches are consistent with
each other, the expected amplitude of the dust polarization power spectrum
remains uncertain by about a factor of three. The lower end of the prediction
leaves room for a primordial contribution, but at the higher end the dust In
combination with the standard CME lensing signal could account for the BICEP2
abservations, without requiring the existence of primordial gravitational waves.
By measuring the cross-correlations between the pre-Planck templates used in
the BICEP2 analysis and between different versions of a data-based template,
we emphasize that cross-correlations between models are very sensitive to
noise in the polarization angles and that measured cross-correlations are likely
underestimates of the contribution of foregrounds to the map. These results
suggest that BICEPL and BICEP2 data alone cannot distinguish berween
foregrounds and a primordial gravitational wave signal, and that future Keck
Array observations at 100 GHz and Planck observations at higher frequencies
will be crucial to determine whether the signal is of primordial origin.
(abridged)

Comments: 11 pages, § figures, v2: typographical errors corrected, re
comments added, submitted for publication in JCAP

Subjects Cosmology and Nongalactic Astrophysies (astro-ph.CO), General Relativity
and Quantum Cosmology (gr-qck: High Energy Physics - Phenomenology (hep
phi; High Energy Physics - Theory (hep-th)

nol 10.1088/1475-7516/2014/08/019

Clre as arXiv: 14057151 [astro-ph.CO]
(or arXivil405.7351v2 [astro-ph.COJ for this version)

m

Inflation (r = 0.0036) Is not ruled out, however. Krauss & Wilzcek (2014) have already argued that "measurement of polarization of the CMB
due to a long-wavelength stochastic background of gravitational waves from Inflation in the early Universe would firmly establish the
quantization of gravity,” and, therefore, the existence of gravitons. We argue it would also constitute a detection of gravitational Hawking

radiation (explicitly from the causal horizons due te Inflation),
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One Sentence

“the encyclopedia that everyone can edit”

a specific (but generative) fantasy
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a specific (but generative) fantasy

Wikipedia:What Wikipedia is not

One Sentence

“the encyclopedia that everyone can edit”

1 Style and format

1.1

Wikipadia is not a papar ancyclopadia

2 Encyclopedic content

21
22
23
24
256
26
27
28
28

Wikipadia is not a dictionary

Wikipadia Is not a publisher of original thought

Wikipedia Is not a soapbox or means of promotion

Wikipadia is not a mirror or a repasitory of links, images, or media flles

Wikipedia Is not a blog, web hosting servioe, soclal networking service, or memorial site
Wikipedia Is not a directory

Wikipadia is not a manual, guidebook, textbaok, or scientific journal

Wikipedia is not a crystal ball

Wikipedia is not a newspaper

2.10 Wikipedia is not an indiacriminate collection of information

2.11 Wikipedia Is not censored

3 Community

a1
3.2
33

Wikipedia is not an anarchy or forum for free speech
Wikipadia is not a democracy
Wikipedia is not a bureaucracy

3.4 Wikipedia is not a laboratory

3.5 Wikipedia Is not a battleground

3.6

Wikipadia Is not compulsory
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“the encyclopedia that everyone can edit”

The without-which-nothing norm
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One Sentence

“the encyclopedia that everyone can edit”
The without-which-nothing norm

no top-down solutions allowed
(committees of review, specialist editors,
curators, official content owners, &c.)
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Article
Conflict and Computation on Wikipedia:
A Finite-State Machine Analysis of Editor Interactions
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E— c) :wq———l-.‘ irmatics, Indiana University,

=B12-856-2855;
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; . ’é/ nue, Bloomington, IN 47408, USA

..._k.
id a breakdown of relations?
a test case, we use a hidden

Figure 2: Hidden Markov model for the collective (group-level) cooperation and conflict patterns on . -
ocial grammar of more than

the George W. Bush page. States are labeled by the probability of emitting each of the two output

symbols; “C” (P(C) > 0.8, lighter yellow), “R” (P(R) > 0.8, darker blue) or “cr” (otherwise). Edge € range of pages, we discover

weights show transition probabilities; the lightest lines, connecting the two subspaces, correspond to ed, sometimes for months, in

probabilities of order 1071, The system is dominated by a transition logic that, on short timescales, |g of Cnnflict-lr;mking “rovert”

confines the system to one of two separate modules with a high density of internal transitions. . subspace, including tit-for-tat

reversion. While a fraction of the transitions between these subspaces are associated with top-down
actions taken by administrators, the effects are weak. Surprisingly, we find no statistical signal
that transitions are associated with the appearance of particularly anti-social users, and only weak
association with significant news events outside the system. These findings are consistent with
transitions being driven by decentralized processes with no clear locus of control. Models of belief
revision in the presence of a common resource for information-sharing predict the existence of
two distinct phases: a disordered high-conflict phase, and a frozen phase with spontaneously-broken

symmetry. The bistability we observe empirically may be a consequence of editor turn-over, which
drives the system to a critical point between them.
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Algorithmic Determinism”
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Evolvable “Institutions’

[WikiEN-1] Crackpot articles

Jimmy Wales jwales at bomis.com
Sat Jul 12 06:08:32 UTC 2003

e Previous message: [WikiEN-1] Re: Crackpot articles
o Next message: [WikiEN-1] Re; Crackpot articles
e Messages sorted by: [ date | [ thread | [ subject ] [author |

Chong Yidong wrote:

> [[Plasma cosmology]]

> [[Dynamic theory of gravity]]
> [[Rotating magnetic field]]

I know little enough about physics that I can't say anything
meaningful about these particulara, but I would say

(a) if those are valid concepts about which we need an article, we
should patch these up or rewrite them so they aren't nonsenese

(b) if those are *known* and *popular* crackpot ideas, then we should

have an article about them, identifying them *as* ideas that are completely
rejected by the consensus of leading scientists or NPOV verbiage to that
effect
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Evolvable “Institutions’

[WIkiEN-1] Crackpot articles
oo vica ™ [WIKIEN-] NPOV and 'new physics'

* Previous message: [WIkikl Re Jimmy Wales jwales at joey.bomis.com sy, 2 s
o Next message: |WikiEN-1] Re: Cr Fri Sep 26 13:08:16 UTC 2003 [WlklEN'l] Orlgll‘a] resear(:h

o Messages sorted by: [_date | [ _thr

¢ Previous message: [WikiEN-1] Re; [roy Jimmy (Jimbo) Wales jwales at wikin.com

Chong Yidong wrote: o Next message: [WikiEN-1] NPOV and 'y i Dec 3 10:34:03 UTC 2004

> [[Plasma cosmalogy]] [ date re s

> [{Dynamic theory of gravity]] * Messages sorted by: [date | [thread ]| | poyious message: [WikiEN-1] Original rescarch
> [[Rotating magnetic field]) e Next message: |WIkiEN-1] Original research

. . , o Messages sorted by: | date | [ thread | [ subject | [ author
I know little enough about physic Well, it's against my role as 'the Jim 8 yil I I ) I or)

meaningful about these particular crackpots, so I'll aveid that word her

mean anyway. -) The phrase orginated primarily as a practical means to deal with
physica ecranks, of which of course there are a number on the web.

It has been my long experience, too, t

minds, who are drawn to theorizing abo The basic concept is as follows: it ecan be guite difficult for uas teo

physies. Their struggles against the make any valid judgment as to whether a particgular thing is _true or

not. It isn't appropriate for us to try to determine whether

someone’'s novel theory of physios is valid, we aren't really equipped

to do that. But what we _can_ do is check whether or net it actually

has been published in reputable journals or by reputable publishers.

I think this presents challenges for ose it'sm quite convenient te aveid judging the eredibility ef things by

_special_ challenges. As with any con eimply sticking to things that have been judged credible by people

uncontroversial ones, there are mainst much better equipped to decide.

gingular views.

(a) if those are valid concepts a
should patch these up or rewrite

(b) if those are *known* and *po

have an article about them, ident
rejected by the consensus of lead romantic and lonely; they are voices o

effoct wilderness.

The exact same principle will held true for history, though I auppoae
the application will in some cases be a bit different and more subtle.
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Evolvable “Institutions’

[WIkiEN-1] Crackpot articles
oo v [WIKIEN-] NPOV and 'new physics'
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ESAR , Fri Sep 26 13:08:16 UTC 2003

o Messages sorted by: [ date | [_thr
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synthesis of published material that serves to reach or imply a conclusion not clearly stated by lah 1 euppose

the sources themselves. | more subtle.
Wikipedia articles must not contain original research. The phrase "original research" (OR) is Core content policies
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Beyond-System Common Knowledge

GO gle sodium chloride Q

All Images Videos Shopping News More Settings Tools

About 23,600,000 results (0.47 seconds)

Sodium chloride - Wikipedia

https://fen.wikipedia.org/wiki/Sodium_chloride ~

Sodium chloride / soudiem "klo:raid/, also known as salt or halite, is an ionic compound with the
chemical formula NaCl, representing a 1:1 ratio of sodium and chloride ions.

Sodium chloride (data page) - Calcium chlonde - Salt
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Lessons from the past

“the encyclopedia that everyone can edit”
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WIKIPEDIA

The Free Encyclopedia

Mottos (not constitutions) Matter
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Lessons from the past

o April 25, 1953 NATURE

NEW 1@.
ATLANTIS. 4
A Work upfinithed. " uctac acios

NUCLEIC ACIDS

i
‘Writenby the Right Honorable, Francrs, 1
Lord Vervlam, Vifcount St. Alban. i

Myths (not PR) Matter
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Open Science in the Fourth Square
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Open Science in the Fourth Square

Motto Myth Norms

Data Mist All knowledge “The colleague Metadata;
is one ~ down the hall” reliability; trust
Blockchain Save - “Thelost |teg2:2f:li§::iiﬁon
RePUblic eV@"Ything archive” forgiveness
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Open Science in the Fourth Square

Motto Myth Norms
Data Mist All knowledge “The colleague Metadata;
is one down the hall” | reliability; trust
Blockchain Save “The lost  Completeness;
. . C s iteration; validation;
Republic everything archive forgiveness
, . , Collaboration;
Falsify or Asimov’s "
Moon Shot : ambition; demo
Integrate Foundation or die

without-which-nothing normes:
reputation, not prestige; priority and citation; ad hoc
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Open Science in the Fourth Square
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Teach your children well

Will this begin with graduate students?
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N-player game

Hunt rabbits separately: small payoff, guaranteed
Hunt stag together: large payoff, but only if all go in
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Within-System Common Knowledge
Lessons from Wikipedia

Same page, not same paragraph

“the encyclopedia that everyone can edit”

' Reputation, not status
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ad hoc, not a priori
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Save
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Norms

Metadata;
reliabilicy; trust

Completeness;
Iteration; validation;
forgiveness

Collaboration;
ambition; demo
or die

without-which-nothing norms:
reputation, not prestige; priority and citation; ad hoc
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