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What is intelligence?



Where does it come from?



Large number of 
biological neurons

Large number of 
artificial neurons



Does intelligence always result from 
highly connected, large-scale, deep, 

multi-layer, multi-stage decision nodes?



Is intelligence similar to a symphony where 
the whole is greater than the sum of its parts? 



So far, we are aware of biological and 
artificial neural net based intelligence.  

Could there be others?



Electrical neural 
network

Physical neural 
network



0.086 T 
Neurons in  

Brain

20,000,000 T 
Animals in  

Nature

100 T 
Parameters in 

GPT-4

1 X *1 X 200k X

* Assume 1 neuron has roughly 1k parameters



Can we showcase or simulate a deep 
physical neural network?  





2025



Global Workspace 
Theory is a theory of 

consciousness 
involving multiple sub-
processes (e.g. agents) 

and a single shared 
global workspace.  

M. Abdelwahab and P. Aarabi, "The Global 
Workspace Theory: A Step Towards Artificial 
General Intelligence," 2023 IEEE Conference 

on Artificial Intelligence (CAI), Santa Clara, 
CA, USA, 2023.





Idea:  

Create a large number of agents, focused 
on a particular task, and sharing a global 
workspace.  Can they achieve something 

more than the sum of their parts?



The Task:  

Predict buy/neutral/sell investments in 
NASDAQ (QQQ).  Decisions are made at 
10am (30 mins past stock opening) each 

day.  Each agent will decide/vote if at 10am 
we should buy/keep/sell.



Generation 1 

Select an agent from agent list, and 
create first generation agent.  Demo solo 

agent in action. 

(5% - Deadline: Jan 19)



Generation 1 

Finalize Gen 1 agent and demo in 
conjunction with other agents. 

(5% - Deadline: Jan 26)



Generation 2 

Create Gen 2 agent.  Demo solo agent in 
action and pass Turing test. 

(10% - Deadline: Feb 2)



Generation 2 

2-min video explaining Gen 2 agent 
design and goals. 

(10% - Deadline: Feb 16)



Generation 2 

Demo Gen 2 agent in conjunction with 
other agents. 

(10% - Deadline: Feb 23)



Generation 3 

Deadline for Gen 3 agents with solo test. 

(10% - Deadline: Mar. 2)



Generation 3 

Finalize Gen 3 agent and demo in 
conjunction with other agents. 

(10% - Deadline: Mar 23)



Live Testing Week 

Test on real-time NASDAQ (QQQ) data 
and see how each agent votes and 
cumulatively how the overall hive AI 

performs. 

(20% - Deadline: Mar 24 - April 7)



Project papers (2 pages IEEE Conf style 
max). 

(20% - Deadline: Apr 1)



Agent Deadlines are Sunday at 11:59pm 

This allows us to integrate agents and ready 
to test by class on Tuesday. 

Late submissions will receive a grade of 0.



How do we grade Agents? 

Did it follow the agent integration rules (+1)?   

Did it properly participate (+1)?   

Did it help or have an impact on the final result (+1)?   

Did it showcase unique agent-centric expertise (+1)?   

Was it respectful and aware of the global workspace 
(+1)?



Test week grading: 

Solo agent performance rank: +10% for 1st place, 0% for 
last place 

Combined live agents performance: +10% if combined 
AI beats QQQ performance, 0% if it doesn’t. 



Schedule: 
Jan. 7 - Intro Lecture 
Jan. 14 - Student Project Consultations 
Jan. 21 - Gen 1 Agent Solo Test 
Jan. 28 - Gen 1 Agent Full Test 
Feb. 4 - Gen 2 Agent Solo Test 
Feb. 11 - No Lecture (Reading Week) 
Feb. 18 - Gen 2 Agent Solo Test 
Feb. 25 - Gen 2 Agent Full Test 
Mar. 4 - Gen 3 Agent Solo Test 
Mar. 11 - No Lecture  
Mar. 18 - No Lecture (Virtual Office Hours) 
Mar. 25 - Gen 3 Final Full Test 
Mar. 24 - April 7 - Test Week 
Apr. 1 - Paper Deadline



Agent list: 

Political finance impact agent 
Macro economics agent 

Big tech news agent 
Financial performance agent 

Futurist agent  
Stock expert agent 
HR tracking agent 

…



How to make an agent: 

A lengthy prompt on what the agent should do, how 
the agent should vote, with prompt including the 

following variables: 

#gws = current global workspace 
#gain = current gain in percentage (- if loss) 

#qqq = percent gain/losses for the past 7 days on QQQ  
#site123 = html of a custom predetermined website  



Agent outputs: 

Your agent should have two modes (or alternatively, you 
can create two different agents).   

Mode 1: Read relevant info/variables, and make a 
meaningful contribution to the global workspace.  In this 

case, output is a useful/relevant comment. 

Mode 2: Read relevant info/variables, and make a decision 
on buy/hold/sell.  In this case, output is a single word.



http:// p . arh . am 

Email: p @ arh . am


