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Abstract: This paper develops a novel mathematical framework to model and summarize CIA-linked foreign policy actions. Extending 

existing symbiotic models of intelligence–policy interaction, we introduce new mathematical functions including the Covert Action 

Kernel, Plausible-Deniability Operator, Blowback Functional, and Legitimacy Potential. We then define indices such as the Strategic 

Effectiveness Score, Blowback Risk Index, and Deniability Index, culminating in a compact Policy–Action Summary Vector Ψ. The 

framework provides a structured method to quantify deniability, blowback, legitimacy, and escalation potential, yielding insights into 

covert action strategy and its feedback into foreign policy.  
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1. State, Controls, and Events 
 

We define the system with explicit state, control, and event 

processes:  

x_t (world state), u_t (CIA action control), π_t (Foreign 

Policy directive),  

p_t (perception), c_t (constraints), and 𝔈_t (events).  

Dynamics are modeled as controlled SDEs with Hawkes 

processes for event cascades.  

Equation: dx_t = f (x_t, π_t, u_t, c_t) dt + Σ (x_t) dW_t 

 

2. New Mathematical Objects for Covert 

Action 
 

We introduce several new functions and operators:  

• Covert Action Kernel (CAK): encodes deniability decay, 

attribution gain, blowback propagation.  

• Plausible-Deniability Operator: maps latent actions to 

observable signatures via a visibility transform.  

• Blowback Functional: measures net adverse externalities 

of covert actions.  

• Legitimacy Potential: quantifies compliance with 

normative/legal frameworks.  

• Secrecy Entropy and Attribution Half-Life: summarize 

deniability dynamics.  

• Policy–CIA Coupling Tensor: measures how policy 

directives steer operational levers across contexts.  

Equation: λ_e (t) = μ_e (x_t, π_t) + ∑_{e_i<t} φ_e (t-e_i; 

u_{e_i}, x_{e_i})  

 

3. Symbiotic Dynamics 
 

CIA activity evolves through a dynamical system with 

memory kernels and event feedback. Foreign policy adapts 

via feedback from observable signatures and perception 

penalties. This extends the base symbiotic model into a 

retarded-feedback system.  

 

Equation: K_CA (τ; u, x) =D (τ; u) A (τ; u, x) B (τ; u, x)  

 

4. New Summary Functions (Indices)  
 

We define operational indices to summarize CIA foreign 

policy dynamics:  

• Strategic Effectiveness Score (SES)  

• Blowback Risk Index (BRI)  

• Deniability Index (DI)  

• Secrecy Entropy Level (SEL)  

• Normative Compliance Score (NCS)  

• Proxy Network Tension (PNT)  

• Exposure Propensity (XP)  

Equation: J_blow [u]=∫_0^T (∫_0^∞ ω (τ) B (τ; u_t, x_t) dτ-

ζ) dt 

 

5. CIA Policy–Action Summary Vector 
 

We aggregate the indices into a compact 7-dimensional 

summary vector Ψ = (SES, BRI, DI, SEL, NCS, PNT, XP), 

allowing condensed representation of CIA–policy 

interactions and outcomes.  

 

Equation: Φ_legit (x_t, π_t, u_t; c_t) =- (η1 IOV (u_t) +η2 

HRV (x_t, u_t) +η3 Treaty (u_t)) + η4 CollectiveCover (x_t, 

π_t)  

 

6. Intervention Calculus 
 

Counterfactual analysis of different playbooks u^ (k) is 

performed by comparing summary vectors ΔΨ^ (k). 

Optimization selects strategies balancing effectiveness, 

blowback, compliance, and escalation risks. Equation: 

H_sec (t) =-∑_a q_t (a) log q_t (a)  

 

7. Diagnostics for the Symbiosis 
 

Coupling anisotropy (spectrum of the policy–CIA coupling 

tensor), memory depth of operations, and escalation barriers 

are proposed as diagnostic measures for resilience and 

controllability.  

Equation: du_t/dt=F (u_t, π_t, x_t, p_t, c_t) +∫_0^∞ M (τ) 

R_{t-τ} dτ-∇_u J_blow [u] + Γ dN_t 

 

8. Workflow to Compute Summaries 
 

Steps:  

1) Estimate visibility transforms via signatures (media, 

sanctions, leaks).  

2) Fit Hawkes processes to exposure and escalation events.  

3) Calibrate kernels D, A, B for deniability, attribution, 

blowback.  

4) Compute Ψ over rolling windows for summaries of 

decision cycles.  
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Equation: SES=E [Δ FP Target Metric|u] / ∫_{t-Δ}^t 

Cost_ops (u_s) ds 

 

9. Conclusion 
 

This paper proposes a deeper mathematical framework for 

modeling CIA–foreign policy dynamics, introducing new 

kernels, operators, indices, and summary vectors. The result 

is a structured mathematical language to quantify 

deniability, blowback, legitimacy, and policy coupling.  

 

Equation: Ψ [u, π, x] = (SES, BRI, DI, SEL, NCS, PNT, XP) 

∈ R^7 
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