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Decision-making 
Frames

• Spatial Data
• Spatial Changes
• Spatial Network

• Future
• Present
• Past

Spatial Frames Temporal Frames
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Base Frames

• Utility
• Ethic
• Chance & Choice

Value Frames

• Personality
• Culture
• Cognition

Emotion Frames

• Policy
• Problem-solving
• Perceiving

Content Frames

• Environment
• Organization
• Individual

Context Frames

• Spatial Scale
• Spatial Accuracy
• Spatial Relationship

• Spatial Setting
• Size of Physical Space
• Change Environment

• Conceptual Network
• Logical Network
• Physical Network 

• Future to Believe
• ITC*
• Temporal Discount

• Status Quo Framing
• Procrastination
• Opp. Cost Neglect

• Reconstruction Past
• Framing Experience
• Habits Making Choice

• RCT**
• Bounded Rationality
• Prospect Theory

• Justification
• Resp.*** & Duty
• Right & Good

• Expected Utility
• Marginal Analysis
• Probability Weight

• Heritability
• Attitude & Opinion
• Intuitions

• Seeing & Inferring
• Belief
• Society of mind

• Adaptive Thinking
• Cognitive Analysis
• Multiple Mindsets

• Strategic Policy
• Tactic plan
• Operational Control

• Mt Fuji
• Rugged
• Dancing Floor

• Reason-based
• Resource-based
• Reference

• Political & Economic
• Social &Technological
• Ecological 

• Organization Design
• Reward  Systems
• Information systems

• Roles
• Responsibility
• Processes
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Horizontal Dimension

Reductionism

Root Causes 
Analysis

Modeling & 
Analytics

Heuristic 
Methods

Probabilistic 
Methods

Mathematic 
Optimization

Machine 
Learning

Artificial 
Intelligence
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Logical Representation Statistical Representation

Abstraction

Environment
Objective

Organic
Subjective

*ITC : Intertemporal Choice. ** RCT = Rational Choice Theory, *** Resp.= Responsibility 
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Fractional Dimensions 
Mental Representation



The global maximum

The global 
minimum

A local maximum

A local minimum

A Decision Problem 
Landscape

Decision 
Frame 1

Decision 
Frame 2

⋮

Decision Deliberation 
(Searching for an optimal solution)

∆𝛿 𝑜𝑟 𝑇𝑖𝑚𝑒 𝑜𝑢𝑡 ≈ Gut feeling

Either 
Continue 
or Stop 

Deliberation

Decision Frame 3

Decision Frame k



Probabilistic 
and Causal 
Inference

[O2,O3]

Symbolic and 
Logic 

Manipulation

[O4]

Hierarchical 
Frameworks

[O1]

Statistical 
Learning

[O5, O6]

Belief function or Dempster-
Shafer Theory

𝐵𝑒𝑙 𝐴 = ෍

𝐵⊆𝐴

𝑚 𝐵

Meta-Machine Learning
Machine Learning

Traditional 
Programming

• Knowledge 
Representation

• Loss Function
• Optimizers

Cloud-Based 
Computation

[O7]

Scalability

A

B C

D

E

Causal Inference



Mind Body

Sensors +  Actuators + ControllersAlgorithms

Robot

Behaviour-Based 
Decisions

Model-Based 
DecisionsO
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d Reflection? : Feeling = changes of perceptions 

Self-awareness?: Perceptions 

Cloud Robot

Strategic Choice 
Architecture 

(The Paradox of Trinity)

General Frame of Strategic Decision

Descartes’ Mind-Body 
Vocabulary

Cloud Based Decision-Making: Papers: 3, 4, & 5

Available 
datasets

AI/ML 
Results =
Decisions D

if
fe

re
n

t 
P

er
sp

ec
ti

ve
s 

o
r 

Fr
am

e
s

(D
ea

l w
it

h
 C

o
m

p
le

xi
ty

)

H
ie

ra
rc

h
y 

o
r 

M
et

a
(D

ea
l w

it
h

 A
b

st
ra

ct
io

n
)

Strategic 
Decision
Making 

Data

Data↑ Decisions ↓

AI/ML

Passion (Irrationality)

Reasons (Rationality)
Probabilities 

(non- rationality)

Equilibrium State

Knowledge Patterns →
Behaviour Patterns ←

1.  Survey Paper 2.  Hierarchical paper

Embedded in Body
or Embodiment

Chances - Objectives

Drone
Replace with Drone

⋮

Swarm-based Decisions
Act Smartly

Think Smartly

Five Tribes Origins Master Algorithms

symbolists Logic, Philosophy Inverse deduction

Connectionists Neuroscience Back propagation

Evolutionary Evolutionary Biology Genetic Programming

Bayesians Statistics Probabilistic Inference

Analogises Psychology Kernel Machines (SVM)

SVM= support Vector Machine

Five Number Sets ℕℤℚℝℂ



servers database Storage

Security

DataWeb Portal

Network Connections

Operations

Applications



WP 1
Project Management

WP 2
Establish a 

Novel 
Theoretical 

Framework For 
Strategic 
Decisions

WP 3
Define Knowledge 

Representation, loss 
function, and optimizer for 

ML

WP 4
Proof of Concept (PoC) 

Hypothesis Tests: 
1. Organization Vision,  
2. Business Transformation,

Meta-Learning

WP 5
Scalability Test of a Program in a Cloud Environment

WP 6
Demonstration and Dissemination

Iterative Process


