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Maritime Fleet Optimization

I. MULTIVARIATE
STRATEGIC PROBLEM

Objective: Quantify the cross-
departmental financial impact
of Technical optimization
(Planned Maintenance) and
Commercial routing on
Corporate Liquidity, Operational
OPEX, and Safety metrics (TRIR).

"How does predictive
assetservicing
mathematically insulate
the corporate balance
sheet against off-hire
volatility and safety
penalties?"

Il. QUANTITATIVE
METHODOLOGY

The dataset spanned a 36-
month longitudinal extraction
across the Danaos ERP system.
A Principal Component Analysis
(PCA) was executed to reduce
dimensionality across Technical,
Operations, Commercial, and
Finance silos.

This was followed by a
Multivariate Ordinary Least
Squares (OLS) Regression to
isolate the true causal impact of
PMS completion against
exogenous variables like spot
rates and systemic weather

lll. EMPIRICAL FINDINGS & ANALYTICS

The PCA model captured 82% of fleet profitability
variance within two primary eigenvectors: Uptime
Deficits and Voyage Routing Inefficiency.

The regression matrix produced profound fiscal
insights. A 10% structural improvement in PMS
compliance yielded an 8.5% compression in OPEX
volatility  (Finance), allowing the Accounting
department to lower mandatory cash-flow-at-risk
(CFaR) buffers. Concurrently, reducing ballast speed
instructions by 1.5 knots (Operations) increased Time
Charter Equivalent (TCE) yield by 11.2% (Commercial),
overpowering the loss of velocity.
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delays. Statistical rigor was
mandated atP < 0.01.

IV. LIVE FLEET OPERATIONS DASHBOARD
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B2B Predictive Churn & LTV

I. MULTIVARIATE
STRATEGIC PROBLEM

Objective: Mathematically define
the Customer Lifetime Value (LTV)
decay curve for Enterprise B2B
accounts, specifically isolating the
integration velocity of new Al
architectures.

"At what critical mass of AP/
consumption does a B2B
enterprise tier shift from
‘high-risk churn'to
permanent structural
dependency'?"

Il. QUANTITATIVE
METHODOLOGY

We engineered a dual-stage
analytical pipeline. Phase one
applied Kaplan-Meier Survival
Analysis to an 18-month cohort of
5,000 corporate accounts to map
the baseline churn function. Phase
two utilized a Regularized Logistic
Regression (Lasso/Ridge penalty)
on log-transformed API call
volumes to predict binary retention
(1/0) while preventing overfitting on
Platinum-tier volume spikes.

lll. EMPIRICAL FINDINGS & ANALYTICS

The Logistic function generated a Pseudo R-
square of 0.79, indicating extreme predictive
validity. The Hazard Ratio from the survival analysis
quantified that enterprise clients who fail to
integrate any Al modules within the first 45
operational days demonstrate a 310% higher
probability of churning.

The inflection point of stickiness was discovered at
the 10,000 API calls/month mark. Above this
ceiling, the retention probability asymptotes to
98.5% regardless of account tenure. The structural
recommendation mandated bundling Al API
credits into base tier pricing to artificially inflate
consumption velocity.
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IV. LIVE PORTFOLIO HEALTH DASHBOARD
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Clinical Triage Optimization TOYOTA RESEARCH INSTITUTE

I. MULTIVARIATE
STRATEGIC PROBLEM

Objective: Isolate and quantify the
exact tradeoff threshold where the
administrative burden of Machine
Learning (ML) False Positives
mathematically negates the
diagnostic time savings of True
Positives.

"At what precision floor does
an algorithmic triage mode/
stop accelerating the clinical
workfiow and begin
suffocating attending
physicians with secondary
reviews?"

Il. QUANTITATIVE
METHODOLOGY

We executed a Multiple Linear
Regression (MLR), deliberately
modeling for a negative coefficient
against the dependent variable
(Patient Diagnosis Processing Time).
The dataset leveraged a 12-month
deployment across Tier 1 Research
Hospitals and general clinics.

A rigorous Confusion Matrix Cost-
Benefit Analysis mapped the exact
minute-cost of False Positives. Due
to clinical standards, statistical

llIl. EMPIRICAL FINDINGS & ANALYTICS

The model produced an R-square of 0.81. The
primary coefficient proved that a 10% increase in
predictive model utilization compressed end-to-
end diagnostic time by 12.5%. However, the
tradeoff curve was severe.

If the model's False Positive rate exceeded 5%,
the time spent on ‘“"second-look" manual
validations completely erased the algorithmic
velocity gains. Operationally, this dictated a strict
confidence-score gating mechanism: the Ul must
be programmed to intentionally hide predictions
operating below an 88% Softmax probability to
protect physician bandwidth.
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significance was uncompromisingly
restrictedtoP <0.01.

IV. CLINICAL AUTOMATION DASHBOARD
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Pedagogical Efﬁcacy Analytics YAYASAN ANAK BANGSA BISA

I. MULTIVARIATE STRATEGIC
PROBLEM

Objective: Mathematically separate
the graduation impacts of active
logistical learning  (Sandboxes)
versus passive consumption
(Videos), while controlling for severe
infrastructure bottlenecks in rural
demographics.

"Does network latency
overrule pedagogical quality
forrural cohorts, and what is
the exact millisecond
threshold where session
abandonment becomes
irreversible?"

Il. QUANTITATIVE
METHODOLOGY

The architecture employed a Mixed-
Effects Logistic Regression to
account for intra-regional variances
(Urban vs. Rural). Telemetry JSON
logs capturing 5,000+ recurrent
learners were scrubbed foridle time.

Simultaneously, a Decision Tree
Regressor was trained exclusively on
client-side internet latency logs to
isolate the exact infrastructural
breaking point that triggered cohort
drop-outs.

lll. EMPIRICAL FINDINGS &
ANALYTICS

The Mixed-Effects model (R-square 0.62)
emphatically validated the active-learning
premium: "Doing" minutes inside a code sandbox
yielded a graduation probability coefficient 3.4x
higher than standard video consumption.
Curriculum budget must shift exclusively to
interactive modules.

Crucially, the decision tree localized the
infrastructure breakpoint at 850ms latency. Past
this threshold, cohort drop-out velocities
quadrupled natively. Predictive intervention
models were subsequently programmed to flag
students exhibiting a 20% spike in week-over-
week idle session variance, enabling mentors to
intervene 14 days prior to formal churn.
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IV. LATENCY & COHORT PERFORMANCE DASHBOARD
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Enterprise Workflow

Architecture (Maritime
PA System)

I. ARCHITECTURAL
STRATEGIC PROBLEM

Objective: Engineer a robust, full-
stack Performance Appraisal (PA)
workflow engine capable of handling
concurrent, multi-role state-machine
progressions across a globally
distributed maritime fleet.

"How do we mathematically
enforce sequential sign-offs
while permitting parallel multi-
appraiser concurrency to
eliminate bureaucratic
deadlocks?"

Il. SYSTEMS ENGINEERING
METHODOLOGY

Designed a custom Role-Based
Access Control (RBAC) layer
segregating Appraisees, Supervisors,
Reviewers, and Decision Makers (DPA,
Marine Superintendent). The
application
normalizes

architecture strictly
complex maritime
hierarchies.

The backend implements a highly
optimized parallel state-machine.
Rather than blocking peers, multiple
appraisers within the same phase can
execute evaluations asynchronously.

lll. ALGORITHMIC PROCESSING &
TESTING

The core computational engine handles
sophisticated weighted-score aggregations
instantly rendering multi-stage appraisal data
without database locks. The calculation matrix
dynamically restricts visibility based on the
user's explicit ACL clearance.

To guarantee zero-defect deployments in a
high-stakes maritime environment, the entire
workflow lifecycle is aggressively verified via
Automated Playwright E2E Testing, executing
multi-browser headless simulations against
dynamic mock crew data.
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https://github.com/Faris-Maulana/PA-Website-Maritime-Final
https://github.com/Faris-Maulana/PA-Website-Maritime-Final

To ensure absolute data integrity, the
system integrates comprehensive

audit logging and robust database
schema normalization.

IV. SOFTWARE ARCHITECTURE DASHBOARD
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