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Compare Manifest Performance

1. Average Expected Losses

2. Max Losses

3. Average Worst-Case Losses (𝑪𝑽𝒂𝑹𝜶)

▪ Airborne Operations contain inherent risk.

o Enemy exploitation on route to the drop zone

o Environmental factors can impact the precision of delivery

o Aircraft may experience mechanical failure

▪ Risk Trade-offs: Delivery is not guaranteed; dispersion 
must not disrupt the planned operational timeline.

▪ Quantifiable Importance: Soldier importance is quantified 
using rank, equipment, and leadership factors.

▪ Manifests are currently generated manually.

o Time-intensive; lacks quality control and dispersion capability

Simulated Aircraft Loss

1. Single Aircraft Removal

2. Sequential Removal (2x Aircraft)

3. Capacity-Based Removal 

(2x Infantry Companies)
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• Parameterized Unit Dispersion

• Doctrinally Informed Constraints

• Targeted Capability Balancing

• Timeliness of Arrival

Operational Decisions

Optimization Model
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9 SM9 E2 C CO MT/CE/N
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Operational Manifests

Side Constraints:

1. Linking: soldier assignment → unit 

presence

2. Cohesion / Dispersion: limit unit 

dispersion; enforce passenger         

co-assignment 

3. Aircraft Priority: individual importance 

→ aircraft importance

4. Combat Power Constraints: control 

build-up of forces

We define an 

assignment problem 

with side constraints.

We ensure every 

passenger is assigned 

and no aircraft is over-

capacitated.
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Modeled Units are more dispersed than 
baseline. 

▪ This often coincides with a decrease in Max 
losses.

Unit-Focused Model Decreases Average         
worst-case loss in most cases

▪ This decrease can increase average expected 
losses, indicating a more equitable loss 
distribution.

Across-unit dispersion is essential.

▪ Rank / Capability-Focused Model effectively 
controls this issue.

This framework gives practitioners total control 
over manifest generation, improving current 
methods in the following manner:

▪ Reduced production time: 1-2 days → ~ 1 hour.

▪ Guaranteed doctrinal adherence with tunable 
adjustments.

▪ Provides objective metrics for comparison and 
evaluation

▪ Enables effective, tailorable capability dispersion
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