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What You Will Walk Away With

Why traditional An alternative When schedule
metrics miss timing method to monitoring milestones become
schedule risk unstable




Traditional Tools Miss Timing of Risk A

" Programs operating in an Earned Value Management (EVM) environment integrate cost, schedule,
and scope to monitor progress on a monthly cadence

® EVM and other analytical scheduling approaches like critical path method (CPM), earned schedule
(ES), and schedule risk analysis (SRA) are helpful for tracking progress, trends, and risks during
project execution

" These tools cannot provide a probabilistic assessment of when a delay might occur

Performance Monitoring Execution Tracking
SPI / SPI (t) * Baseline Execution Index
Variance Analysis e Current Execution Index

Schedule Validation Temporal Characterization

Health Checks *  Currently missing

Logic Integrity
Critical Path Validation




Can We Predict When A Milestone
Will Slip?

Hypothesis: Survival analysis can complement traditional methods by providing
temporal and probabilistic early-warning indicators of schedule deterioration




Survival Analysis May Help Where Tradition Falls Short eY)

Survival Analysis is a statistical framework for modeling the time until an event occurs
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Survival Analysis May Help Where Tradition Falls Short eY)

Three Outputs Used In This Study

1. Survival Function S(t) 2. Hazard Function h(t) 3. Cox Proportional Hazards Model
The probability of surviving (being alive) The Instantaneos fiek of dying Quantifies how characteristics affect the hazard (risk of death).
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Hazard Function - h(t Cox Proportional Hazard
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Methodology




Data and Study Design

Research Question: How long will baselined schedule milestones remain forecasted on time?
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= Failure event - First month the forecast finish date exceeds the baseline

® (Covariates
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53 Months

Observation Window
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" Float Bucket - Critical (0 days), Low (1-30 days), Moderate (31-90 days), High (>90 days)
" (ritical Path Status - Y/N flag at each monthly status period

= Lifecycle Phase - Pre-production, Production, Trials & Delivery

Note: Milestones with start dates after baseline approval enter the risk set at first observed month (delayed entry handled in KM/Cox estimation)



When Do Milestones “Die”?

Kaplan-Meier Survival Curves | Hazard Rates




Portfolio Level Milestone Survival Distribution

Portfolio Milestone Survival Curve
(Time from Baseline Approval to First Forecast Delay)
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When Is Risk Highest?
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When Is Risk Highest?
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Project Level Milestone Survival Distribution &

Survival Curves by Project
Log-rank test: ¥*=56.67, p=0.0000
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Milestone Survival Distribution By Float Bucket

Survival Curves by Float Bucket at Baseline [ | 111 1
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Milestone Survival Distribution By Lifecycle Phase
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Survival Curves by Lifecycle Phase
Log-rank test: x?=7.70, p=0.0213

= Phase 1: Pre-Production (n=8)
~ Phase 2: Production (n=24)
— Phase 3: Trials & Delivery (n=64)
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Early phases die faster

® Pre-production
milestones (Blue line)
show steeper early
decline

® Likely due to design
immaturity,
requirements churn,
and incomplete logic
early in execution




What Kills Them?

Cox Proportional Hazards Model | Hazard Ratios | Key Drivers




Cox PH Model Results 8

Cox PH Hazard Ratios
(Baseline covariates; reference: Project 1, non-critical, median lifecycle position)

1
Project: 3vs 1 - : | & HR=7 _85#%*
i
]
:
Project: 2 vs 1 - L — HR=2. 43#* Covariates | Hazard Ratio |  95% CI
i Schedule Float 0.98 0.97 - 0.99
_ : 0.708 0.44 - 1138
Float at baseline (per week) - @HR=0.98%=* 0.977 0.945 — 1.009
i 2.428 1.401 - 4.206
] 7.846 3.826 - 16.092
1 4 _
Lifecycle position (sequence) - @R=0098 Project 4 0.455 0.267 -0.777
1
i e Hazard ratio
1
. ---- No effect (HR = 1)
On critical path at baseline - HHR=0.71
p Hh:-l * p < 0.05
. **p<0.01
. . FokE
Project: 4vs 1 -  @<HR=0.46%* p < 0.001
1
1 1 1 | 1 1 I I 1
0 2 4 6 8 10 12 14 16

Hazard Ratio (95% CI)
< 1 = protective | = 1 = increases delay risk




Cox PH Model Results - Float Protects Delay

Cox PH Hazard Ratios
(Baseline covariates; reference: Project 1, non-critical, median lifecycle position)
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Cox PH Model Results - Project Specific Differences

Cox PH Hazard Ratios
(Baseline covariates; reference: Project 1, non-critical, median lifecycle position)
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How Survival Analysis Complements Tradition

Portfolio Management

e Allocate resources to projects based on time-phased execution risk

Pre-IBR Planning Support

e Historical KM curves can set probabilistic expectations
e Analysis based on larger dataset may glean reliable planning factors

Formal review of float at month 10 of execution

e 80% of breaches occurred between 10-20 months from baseline
e Pre-production milestones with <30 days of float should receive a formal float assessment
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Limitations and Next Steps

Study Constraints Worth Additional Exploration
® Small sample size " Expand dataset

= Single program " Time-varying covariates

® No normalization ® Duration normalization

" First delay only " Modeling competing risks



Summary

e
Survival Analysis provides probabilistic and temporal supplement to EVM/CPM

1. Milestones have a 2. Risk is concentrated, not 3. Early project phases are
measurable lifespan constant most fragile

e Milestone survival is 11.4 * Months 10-20 carry the most * Pre-production milestones fail
months risk significantly faster
* 80% are delayed by month 18 | [+ Highlights a narrow window * Frontload schedule and design

for intervention reviews




Questions?

Obai Kamara
Email: okamara@augurconsulting.com
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