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Motivation

Decentralized autonomous organizations and operations (DAOS),
equipped with innovative mechanisms, enable new possibilities
for transforming traditional social collaborative relationships.

As a complex system encompassing both social complexity and
engineering complexity, DAO mechanisms need to dynamically
adapt to the changing external environment. Traditional top-down
approaches cannot effectively deal with these problems.

The circular causality theory views the operation of complex
systems as a continuously evolving dynamic process, providing
new perspectives to address these challenges.



Method

The objective of setup loop can be expressed as follows: The objective of governance loop can be expressed as follows:
M* = argmin(diff(M (C), F (C))) A" = arg min max E(M(C))
The participants’ strategies for M can be expressed as follows:  The mechanism is evaluated by finding the maximum global
loss:
C* = argmcinV(M(C)) £ = maxE(M(C))
where the optimal strategy c,” constantly maintains where

E = f(MEL,MRL)

v(M(c7),0) = vi(M(c),6),Vc; € Ci/c; ML — i F (O ) S
— ’ MRL = = (MEL; — MEL)?

Thus a causal chain is formatted which can be Thus a causal chain is formatted which can be represented as
represented as

M->C-M A-FE—-A



Algorithm 1 Circular loop for DAOs

Input: objectives and the desired outcomes of the mech-
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anism, participant behaviors, svstem constraints, and
external conditions

: Initialize the DAQO mechanism M®*, the participants’

strategy C'*, the set of artificial worlds W (C*, M* ), and
the set of optimal actions Agpt
while True do
Set Aopt as an empty set
for each artificial world w; € W do
Construct N parallel computational experiments
based on the data collected

for each computational experiment [ € {1.2,...,
N} do
Perform the experiments within the artificial
world w;
Ewvaluate the mechanism’s performance using
E(M3, (C3))

Determine the optimal actions A for world w;
based on the analysis
Add the optimal actions Au.j to the set of opti-
mal actions Aope
end for

end for

Provide guidance for participants or updating for the

DAO mechanism M*, based on the evaluation results

and the set of optimal actions A,

Update the participants’ strategy C'*

end while

Method

The governance lifecycle of a DAO is composed of two iterative
processes: the setup loop and the governance loop.

By integrating the setup loop and governance loop of
mechanisms, we can establish a cyclical and iterative method for
mechanism design, evaluation, and guidance, drawing on the
theory of parallel intelligence.

M*=arg min(diff M(C), F(C)})

C*=arg max VIM(C))

A*=arg min max E(M(C)) Operation loop E*=max E{(M(C))

S

Fig. 1 Causality loop in DAO mechanism design



Method

Computer-aided dynamic design for complex adaptive systems (cad2CAS) is designed to assist the setup loop.
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Fig. 4 Experimental results of MAM setup loop with
cad2CAS: (a) changes of MRL and MEL during the
iterations; (b) changes of market maker proportion
during the iterations



Method

Complex adaptive system for computer-aided dynamic design (casCAD?2) is designed to assist the governance loop.

14
Fark 12 M WS AT AN EL
casCAD?2 2 10 p’“""' W N MRL
Y
Partidipant o 51
_ Map L 3
. I'i'ﬁ.lj ﬂ O e T
B e o 0 20 40 60 80 100
. Iteration number
4 (a)
Participant
{] o {[’_ — SMAMT halder
Map |: R ShAssel holder
ha v Pl P W P I
ot ol TW% R sl
Matrix ' homtern specdlabr
e e F EL 0.15 "H!, .
& 0.10 'l.'
L L > ﬂ-ﬂs
Fig. 3 Operational logic and workflow of casCAD2 0 20 40 60 80 100

Itermtion number

(b)

Fig. 5 Experimental results of MAM governance loop
with casCAD2: (a) changes of MRL and MEL during

the iterations; (b) changes of agent proportion during
the iterations



Conclusions

1. We presented a dynamic iterative method for the engineering of
DAO mechanisms, grounded on the parallel intelligence and
circular causality theory.

2. We discussed the method from both theoretical and engineering
perspectives and employed a case study to demonstrate how
the proposed method can be applied in real-world scenarios.

3. We presented a unique viewpoint on mechanism design,
Interpreting it as a dynamic and iterative process.
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