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 Who has used an escalation or inflation table in an estimate/model?
 Who has developed an escalation/inflation table?

Show of Hands
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 Thesis - Cost analysts can and should improve the credibility of their estimates via 
discrete treatment of escalation uncertainty based on historical forecast accuracy

Escalating the Problem:

Overview

5

Collect Historical Escalation Data / Forecasts

Construct Dynamic Moving Average Model

Analyze Global Insights / Moving Average Forecasts 
against Bureau of Labor Statistics Data

Leverage Error Statistics to answer Guiding Questions

Derive Initial Results and Recommendations
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1. How statistically accurate (or inaccurate) are escalation forecasts?

2. Where will the commercial model outperform the moving average model and vice 

versa? Will the difference be visible based on index volatility, prediction years, or 

commodity type?

3. “Did accuracy increase as moving average years increased?” and “Did accuracy 

decrease as prediction years increased, as would be expected?”

Guiding Questions
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Background and Data Sources
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Background
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Escalation Inputs:
  (1) Factors that historically occurred / 
are projected forward
  (2) Factors that may have historical 
analogies but rely on scheduled future 
events
  (3) "Unknown Unknowns"

CP = Constant Price (no escalation or inflation
CY = Constant Year (real price change)
TY = Then Year (Real Price Change + Inflation = 
Escalation)

Escalation Forecasts rely on a combination of Inputs to model Real Price Change
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Escalation Data Sources
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BLS data via BLS website:
     - Date range 2004-2022
     - Monthly indices; used average to 
calculate annual values

Global Insights data in MS Excel format:
     - Date range 2006-2023 (partial)
     - Monthly and Annual indices

Category Title Short Title

Energy Gas Fuels Gas

AHE Manufacturing Manufacturing

Steel Iron and Steel Steel

Fabricated Metals Aluminum Cans Aluminum

Chemicals Industrial Chemicals Chemicals

Building Materials Lumber and Wood Products Wood

Electrical Components
Semiconductor & Other 

Electronic Components
Semiconductors

Transportation Eqpt
Other Aircraft Parts & Auxiliary 

Equipment
Aircraft Parts

Paper
Corrugated and Solid Fiber 

Boxes
Paper Boxes

Defense & Aerospace
Search, Detection & Navigation 

Instruments
Defense Instruments
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Model Development
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Collect Historical Escalation Data / Forecasts

Construct Dynamic Moving Average Model

Analyze Global Insights / Moving Average Forecasts against Bureau of Labor Statistics Data

Leverage Error Statistics to answer Guiding Questions

Derive Initial Results and Recommendations
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Method
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Moving Average Model has three primary selection criteria that align with desired inputs:

1. Index – Select from the 10 sample indices curated
2. Moving Average Years – Select the number of years of historical data to inform model predictions.

• Annual/Quarterly: One, Two-, or Three-year moving average
3. Prediction Years – Select the number of years the model should forecast.

• Annual: One-, Two-, Five-, or Ten-year prediction
• Quarterly: One- or Two-year prediction 

Calculate % Delta 
MoM and YoY

Calculate MA 
% over 

specified # of 
Years

Multiply MA % and 
previous BLS Index 

Value

Average Predicted 
Index Values over 
Specified Range

Line up Actual BLS 
Values, MA MoM and 
YoY predictions, and 

Global Insights 
Predictions

Note: from here on, MA = Moving Average, MoM = Month over Month, YoY = Year over Year
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Analysis Framework and Statistics Overview
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Analysis Framework
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• Analytical Framework:
1. Develop MA Percentage
2. Use MA Percentage to project index value
3. Calculate error percentage between MA MoM, MA YoY, and Global 

Insights models against actual BLS values
4. Calculate error statistics

• Number of MA Trials:
 Quarterly = 60 Trials (1, 2, or 3 MA years x 1 or 2 Prediction years)
 Annual = 120 Trials (1, 2, or 3 MA years x 1, 2, 5, or 10 Prediction 

years
 Thus, 180 Trials of MA Models per sample index
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Error Statistics
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RMSE = Root Mean Square Error
MAPE = Mean Absolute Percentage Error (considered most important statistic)
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Data Framework
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• Sample Data (Defense Instruments, 2 Year MA, 2 Year Forecast)
1. BLS Actual and Model Predicted Index Values 2. Model Value Percent Error from BLS Index

3. Error Statistics
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Data Analysis
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Data Analysis (1)
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How statistically accurate (or inaccurate) are escalation forecasts?
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Data Analysis (2)

18

Where did the commercial model outperform the moving average model and vice versa? Was the 
difference visible based on index volatility, prediction years, or commodity type?
MA Model outperforms Global 
Insights in 80% of quarterly and 87% 
of annual 1- and 2-year trials

Annual Trial Data – 10-Index Summary

MA Model underperforms Global 
Insights in 90% of annual 5- and 10-
year trials

Annual Trial Data – 10-Index Summary
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Data Analysis (3)
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“Did accuracy increase as moving average years increased?” and “Did accuracy decrease as 
prediction years increased, as would be expected?”
Annual Trial Data – 10-Index Summary, 2 MA Annual Trial Data – 10-Index Summary, 3 MA

Accuracy     as MA                                            Accuracy      as Prediction Yrs 
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Results and Recommendations
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Collect Historical Escalation Data / Forecasts

Construct Dynamic Moving Average Model

Analyze Global Insights / Moving Average Forecasts against Bureau of Labor Statistics Data
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Cost Example
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Example: Compare various 
escalation methods for a piece of 
navigational equipment costing 
$1M in Then Year 2011
     - 2% Annual Inflation: ~$110K 
underestimation at 10 years
     - Global Insights: ~$200K 
underestimation at 10 years
     - MA models overestimated 
after 5 years
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Recommendations for Use
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1. Calculate Volatility (simple metric as % change from year to year)

2. Use error metrics to calculate historical accuracy of indices

3. Leverage volatility and error metrics to form risk range

4. Incorporate risk range around Composite Annual Growth Rate (CAGR)
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Next Steps
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1. Expand Sample Dataset (more indices, wider date range, additional commercial 

models

2. Add complexity to moving average model (EWMA, ARIMA, optimization 

techniques)

3. Establish clear guidelines for assessing forecast accuracy / assigning risk factors
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Questions?

swells@technomics.net
khagy@technomics.net
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