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Inflation and Index Numbers
How to adjust for the

general rise in prices over time

“Inflation is when you pay fifteen dollars for the ten-dollar haircut 
you used to get for five dollars when you had hair.”

-Sam Ewing, humorist
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Unit Index

Unit I – Cost Estimating

Unit II – Cost Analysis Techniques

4. Data Collection and Normalization

5. Inflation and Index Numbers

Unit III – Analytical Methods

Unit IV – Specialized Costing

Unit V – Management Applications



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Unit II - Module 5 4

Inflation Overview

• Key Ideas
– Inflation = rising prices over 

time

– Basket of goods

– Base-year estimating

• Practical Applications
– Budget Estimates

– Custom indices

– Forward Price Rate 
Agreements (FPRAs)

– Price deflation and technology 
inflation

• Analytical Constructs

– Exponential functions

• Growth and decay

• Compounding

• Inverse = logarithms

– Percent rates ≈ factors

– Geometric and harmonic means

– Weighted average

• Related Topics

– Time phasing

– Budgeting

– Discounting and Economic 

Analysis (EA) 13

Module13-Economic-Analysis.ppt#69
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Inflation Within The

Cost Estimating Framework

Past
Understanding your 

historical data

Present
Developing 

estimating tools

Future
Estimating the new 

system
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BUDGET
FISCAL INFLATION RAW WEIGHTED YEAR
YEAR RATE % INDEX INDEX MULTIPLIER

1995 1.5000 0.8256 0.8256 0.8256
1996 2.0000 0.8421 0.8421 0.8421
1997 2.7500 0.8653 0.8653 0.8653
1998 2.8500 0.8900 0.8900 0.8900
1999 3.4000 0.9202 0.9202 0.9202
2000 4.5100 0.9617 0.9617 0.9617
2001 3.9800 1.0000 1.0000 1.0000
2002 3.6300 1.0363 1.0363 1.0363
2003 3.8300 1.0760 1.0760 1.0760
2004 3.9000 1.1180 1.1180 1.1180
2005 3.9000 1.1616 1.1616 1.1616
2006 3.9000 1.2069 1.2069 1.2069
2007 3.9000 1.2539 1.2539 1.2539
2008 3.9000 1.3028 1.3028 1.3028
2009 3.9000 1.3536 1.3536 1.3536

CIV PAY
INFLATION INDICES

BASE YEAR:  MID-FY2001

Prices over 
time for like 

items

Escalation 
tables (index 

numbers)

Projected 
inflation rates

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0 5 10 15 20

3%
4%
5%



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Unit II - Module 5 6

Inflation Outline

• Core Knowledge

– Inflation Concepts

– Inflation and Cost Estimating

– Index Numbers

• Raw Indices

• Composite Indices

• Weighted Indices

– Inflation Tables and Escalation Procedures

• Summary

• Resources

• Related and Advanced Topics
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Inflation: Gotta Get It Right!

• Inflation can be taught in many different ways

– Different agencies and organizations use different 

terminology

– Index tables can look very different

• The key concepts of inflation remain the same

• Applying inflation incorrectly or ignoring it can be 

embarrassing and even fatal to credibility

Tip: While inflation can be difficult, resources are available 

VDOT understated project cost estimates by $236.5 million 
because it did not include estimates for known and planned 

costs, such as . . . $44 million for inflation
“Audit of the Springfield Interchange Project” (IN-2003-003), 

Federal Highway Administration, November 22, 2002
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Inflation Concepts and

Index Numbers
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Warning: 

Inflation and 
escalation are 
often used 
interchangeably

What Is Inflation?

• Inflation is a sustained increase in the general level of 

prices in the economy

– Inflation is an external economic effect

• Not all prices rise at the same rate — in fact, some could fall or 

stay even

• The inflation rate is used to measure this rise (or fall) of the 

price level

– Escalation is adjusting a dollar amount to account for 

the effects of inflation

– De-escalation is removing inflation effects from a dollar 

amount

Prices go up – Money loses value

4

5

Module04-Data-Collection.ppt#36
CEBoK-Glossary.xls#inflation
CEBoK-Glossary.xls#inflation
CEBoK-Glossary.xls#escalation
CEBoK-Glossary.xls#escalation
CEBoK-Glossary.xls#de_escalation
CEBoK-Glossary.xls#de_escalation
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Costs of Inflation

• Decrease in purchasing power
– Lower standard of living

• If wages don’t keep pace

• Unexpected redistribution of 
income and wealth
– Nominal interest rates rise with 

inflation

– Debtors gain and creditors lose
• Debtor: Home owner with a low, 

fixed mortgage
– Repays loan with an interest rate 

less than nominal market rate

• Creditor: Owner of fixed-income 
securities such as Treasuries, 
munis, or corporate bonds

– Receiving coupon payments at 
less than nominal market ROI

– Bond prices fall, too

• Uncertainty
– Consumers and corporations

• Confusion cost

10

Annual 1% 2% 5% 10% 30%

Inflation Rate

1 year later 99.0 98.0 95.2 90.9 76.9

2 years later 98.0 96.1 90.7 82.6 59.2

3 years later 97.1 94.2 86.4 75.1 45.5

4 years later 96.1 92.4 82.3 68.3 35.0

5 years later 95.1 90.6 78.4 62.1 26.9

6 years later 94.2 88.8 74.6 56.4 20.7

7 years later 93.3 87.1 71.1 51.3 15.9

8 years later 92.3 85.3 67.7 46.7 12.3

9 years later 91.4 83.7 64.5 42.4 9.4

10 years later 90.5 82.0 61.4 38.6 7.3

Stable Prices Inflationary environment

Annual 1% 2% 5% 10% 30%

Inflation Rate

1 year later 10.1 10.2 10.5 11.0 13.0

2 years later 10.2 10.4 11.0 12.1 16.9

3 years later 10.3 10.6 11.6 13.3 22.0

4 years later 10.4 10.8 12.2 14.6 28.6

5 years later 10.5 11.0 12.8 16.1 37.1

6 years later 10.6 11.3 13.4 17.7 48.3

7 years later 10.7 11.5 14.1 19.5 62.7

8 years later 10.8 11.7 14.8 21.4 81.6

9 years later 10.9 12.0 15.5 23.6 106.0

10 years later 11.0 12.2 16.3 25.9 137.9

Stable Prices Inflationary environment

Value 

of $100

Cost of 

a $10 

CD

Unit II - Module 5

Dr. Paul Krugman: “… generate modest inflation to gradually 

reduce the … burden of debt”  [NY Times; 30 April 2012]

NEW!
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Inflation and Cost Estimating

• When using historical costs to estimate 

current or future purchases, costs must be 

escalated to adjust for change in 

purchasing power (inflation)

• When developing CERs, historical costs 

should be represented in one Constant 

Year in order to normalize for inflation

– The Base Year of the CER

When doing a cost estimate, like costs must be used

2

3

Module02-Cost-Est-Techniques.ppt#34
Module03-Parametrics.ppt#11
CEBoK-Glossary.xls#base_year
CEBoK-Glossary.xls#base_year
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Base-Year Estimating Paradigm

• Paradigm for estimates that use historical data 

and span multiple years

• Base-Year Estimating procedure:

– Adjust all historical data into one Base Year

– Estimate all costs in this Base Year

– Time-phase estimate across span of estimated 

schedule using an expenditure or obligation profile

– Escalate time-phased estimate to Current Year or 

Then Year $ for each individual year

• Using Raw or Weighted Indices, respectively

5

CEBoK-Glossary.xls#base_year_estimating
CEBoK-Glossary.xls#base_year_estimating
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Inflation Impacts on Estimates
• Out-year inflation rates are usually estimated assuming constant 

values for future years’ inflation

– Often close to the current year’s rate or last estimated rate

– If inflation rates turn out to be less (decreasing inflation rates),
assuming constant inflation causes estimate to be too high

– If inflation rates turn out to be greater (increasing inflation rates),
assuming constant inflation causes estimate to be too low

• Future inflation rates are themselves estimates

– Though often taken as a given from sources such as DoD guidance or the 
Bureau of Labor Statistics (BLS), inflation rates should not be blindly 
accepted

– As a cost estimator you should consider their accuracy and adjust 
accordingly

– One way to improve inflation accuracy is to create custom indices

– Another way is to capture the uncertainty of inflation through sensitivity 
analysis or carry as a risk factor

1

13

5

“Inflation Risk – Assessing Inflation Risk in Multi-Year Proposals,” C. J. Leonetti, E. R. 

Druker, P. J. Braxton, B. A. Welsh, R. L. Coleman, B. L. Cullis, SCEA/ISPA, 2008

Module01-Cost-Est-Basics.ppt#41
Module05-Inflation-exercises.xls#Q_13
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Inflation Impacts Illustrated

In 20 years, a one-

percentage-point 

difference equates 

to $462K on a $1M 

Base Year estimate!

Tip: Inflation rates are 

like mortgage rates:  

Never round!
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annual 
difference (57,379)$      (136,328)$      (242,976)$      (385,012)$      
cumulative 
difference (164,566)$    (678,556)$      (1,667,650)$   (3,292,716)$   
annual 
difference 59,629$        148,650$        277,985$        462,175$        
cumulative 
difference 168,937$      720,436$        1,832,961$     3,750,050$     

higher 
rate

lower 
rate

17

Note that due to 

compounding, 

effects are not 

symmetric

Module05-Inflation-exercises.xls#Q_17
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Escalation vs. Discounting
• Discounting assesses program alternatives by 

considering the time value of money
– The discount rate is the interest rate used to reduce the full 

amount of future costs and benefits in order to arrive at 
present values

• Money today is worth more than money tomorrow 
since it can be invested

13
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18

1.05/1.03 ≈ 1.02

5

Module13-Economic-Analysis.ppt#69
Module05-Inflation-exercises.xls#Q_18
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Constant Inflation

Costs generally rise 

over time.  Here you 

can see what a $1000 

basket of goods today 

might cost in the years 

to come. 

This is referred to as 

Current Year dollars.

6

exponential function!
5

y = 1000 * 1.05n

20

Module06-Data-Analysis.ppt#32
Module05-Inflation-exercises.xls#Q_20
CEBoK-Glossary.xls#current_year_dollars
CEBoK-Glossary.xls#current_year_dollars
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Inflation Rate and Raw Index

Each “jump” here is 

multiplying by the 

raw index. 

Inflation rate = 5% is equivalent 

to Raw Index = 1.05

3
y = 1000 * 1.05n

5

Module05-Inflation-exercises.xls#Q_3
CEBoK-Glossary.xls#raw_index
CEBoK-Glossary.xls#raw_index
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Non-Constant Inflation

three-month fiscal “year”!

CEBoK-Glossary.xls#fiscal_year
CEBoK-Glossary.xls#fiscal_year
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Consumer Price Index (CPI)

• Change in prices paid for a market basket
of goods and services

– Consumption sector of economy

• Sales tax included; income tax excluded

• Investment items excluded

– Stocks, bonds, houses

• Three main indices published

– CPI-U (All Urban Consumers)

• Covers 87% of population

• Excludes farm families, military families, 
and those living in institutions (prisons, 
mental hospitals)

– CPI-W (Wage Earners and Clerical 
Workers)

• Covers 32% of population

– Chained CPI-U, or C-CPI-U

• Captures consumers’ behavior as they 
respond to relative price changes

19

Year

'82 to '84 

= 100

1982 96.5

1983 99.6

1984 103.9

1985 107.6

1986 109.6

1987 113.6

1988 118.3

1989 124.0

1990 130.7

1991 136.2

1992 140.3

1993 144.5

1994 148.2

1995 152.4

1996 156.9

1997 160.5

1998 163.0

Official CPI-U

Unit II - Module 5

5

CEBoK-Glossary.xls#consumer_price_index
CEBoK-Glossary.xls#consumer_price_index
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CPI Example – Gasoline

Inflation:  (3.384-2.709) / 2.709 = 24.9%

Index:  3.384/2.709 = 1.249

Annualized Inflation:  1.249 ^ (1/2) = 1.118 = 11.8%

Bureau of Labor Statistics (BLS), http://www.bls.gov/help/hlpforma.htm#AP.

Prefix:  AP = Average Price Data

Seasonal Adjustment Code:  U = Unadjusted

Area Code:  A311 = Washington-Baltimore, DC-MD-VA-WV

Item Code:  74714 = Gasoline, unleaded regular, per gallon/3.785 liters

Monthly Inflation:  1.249 ^ (1/24) = 1.009 = 0.9%

http://www.bls.gov/help/hlpforma.htm#AP
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Composite Inflation Indices

• Composite inflation indices capture in a single 

number the effects of different amounts of 

inflation varying by appropriation or 

commodity

• Composite inflation indices are essentially a 

weighted average, computed as follows:

– Determine the proportion (percent) of costs 

associated with each inflation index

– Multiply each index by its corresponding

percent

– Sum these to get the composite index

Warning: 

Composite and 
weighted are 
often used 

interchangeably

CEBoK-Glossary.xls#weighted_average
CEBoK-Glossary.xls#weighted_average
CEBoK-Glossary.xls#composite_inflation_index
CEBoK-Glossary.xls#composite_inflation_index


© 2002-2013 ICEAA.  All rights reserved.

v1.2

Unit II - Module 5 22

Mach.

Auto.

Steel

Example: Composite Index

• Suppose your cost will be escalated and 
you have the following information 
available

Total Cost is comprised of 3 Commodities, 

steel, automotive, and machinery.

Steel comprises 20% of the cost with 

an escalation rate of 5.6%.

Automotive comprises 35% of the cost 

with an escalation rate of 6.2%.

Machinery comprises 45% of the cost 

with an escalation rate of  5.7%.

What would the composite escalation rate 

be for this example?
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Example: Composite Index

• We multiply each rate (or index) by the 

appropriate percentage and sum:

0.2*(5.6%) + 0.35*(6.2%) + 0.45*(5.7%) = 5.855%

Mach.

Auto.

Steel1.056

1.062

1.057

0.2*1.056 + 0.35*1.062 + 0.45*1.057 = 1.05855

Mach.

Auto.

Steel

14

Module05-Inflation-exercises.xls#Q_14
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Appropriations to Expenditures

• Escalation addresses the issue that costs tend to rise 
from one period of time to the next
– Expenditures = the actual payment of funds

• But what happens when costs are spent over a period 
of time?
– Outlay profiles determine how appropriated funds are 

expended – when and in what proportion funds are spent 
over time

• Commitment = administrative reservation of funds authorizing 
the creation of an obligation

• Obligation = responsibility to pay for future goods or services to 
be received

• Expenditure = charge against available funds or the actual 
payment of funds

Tip: Appropriations, commitments, and obligations are 

only a concern for government estimates

CEBoK-Glossary.xls#outlay_profile
CEBoK-Glossary.xls#outlay_profile
CEBoK-Glossary.xls#commitment
CEBoK-Glossary.xls#commitment
CEBoK-Glossary.xls#obligation
CEBoK-Glossary.xls#obligation
CEBoK-Glossary.xls#expenditure
CEBoK-Glossary.xls#expenditure
CEBoK-Glossary.xls#appropriation
CEBoK-Glossary.xls#appropriation
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Outlay Profiles and

Appropriation Types
• Funds are not necessarily obligated and then 

expended in the year they are appropriated

• Outlay profiles show how funds are spent 

over time

– Specific to type of appropriation

– Typically based on historical averages

• Programs are often measured on “promptness” of outlays

• Outlay profiles are shown as the percentage 

of funds spent in the appropriation year and 

each “out year”

AKA Color of Money

CEBoK-Glossary.xls#color_of_money
CEBoK-Glossary.xls#color_of_money
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Funds (in Year 1)

Year 1 Year 2 Year 3 Year 4

Outlay Profile Illustrated

The funds will all be   

appropriated in Year 1 . . .

. . . but 60% of these funds 

will be spent after Year 1 
These funds will 

not possess the 

same purchasing 

power as when 

they were 

appropriated, due 

to inflation.

Tip: In this 

illustration, the 

Outlay Profile %s 

are based on TY$ 

not BY$ 
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Warning: The weighted 
index is a “one-way” index
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Weighted Index Calculation:

De-escalation
1.00

1.10

1.21

1.33

1 divided by the sum of the 

contributions (1 / 0.9131) is equivalent 

to the weighted index for year 1 using 

this profile — 1.0952.
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(in Year 1)
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1.0952

CEBoK-Glossary.xls#weighted_index
CEBoK-Glossary.xls#weighted_index
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1.0952

1.00

1.10

1.21

1.33

Base Year Value      Appropriated Funds

(in Year 1)

When starting with 10$M (Base Year), multiply 

by the weighting index value 1.0952 to reach the 

total appropriated funds in Year 1.

NEW!
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Tip: The raw 

index for the 

Base Year of a 

table will 

always be 1.00 

Weighted Index — The Steps

Weighted

Index:

$1.0000

$0.9131

=

1.0952

$0
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13
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Outlay Profile
Raw Index
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$1
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16

Module05-Inflation-exercises.xls#Q_16
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Derivation of Weighted Index

• Definition of weighted index W:

• Let the outlay profile be given by {E1, E2,…,Ek}

• De-escalation using raw indices {R1, R2,…,Rk}

• Ratio

Unit II - Module 5 30
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$

$ Weighted harmonic mean 

of raw indices using outlay 

profile!

NEW!
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 FY 2001 OUTLAY PROFILE FACTORS

BUDGET YEARS
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7
52.33% 36.10% 5.79% 3.93% 1.85% 0.00% 0.00%
1.0000 1.0160 1.0323 1.0539 1.0761 1.0987 1.1217

BUDGET YEARS
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7

100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

RDT&EN (PURCHASES)

 FY 2001OUTLAY PROFILE FACTORS
CIV PAY

Example: Two Outlay Profiles

So what would happen to $1,000,000 

in these 2 cases?

Raw indices



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Unit II - Module 5 32

CIV PAY

$-

$200,000.00

$400,000.00

$600,000.00

$800,000.00

$1,000,000.00

$1,200,000.00

YEAR
1

YEAR
2

YEAR
3

YEAR
4

YEAR
5

YEAR
6

YEAR
7

Example: Obligations and Outlays

RDT&EN (PURCHASES)

$-

$100,000.00

$200,000.00

$300,000.00

$400,000.00

$500,000.00

$600,000.00

YEAR
1

YEAR
2

YEAR
3

YEAR
4

YEAR
5

YEAR
6

YEAR
7

What 

about 

inflation?
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CIV PAY

$-

$200,000.00

$400,000.00

$600,000.00

$800,000.00

$1,000,000.00

$1,200,000.00

YEAR
1

YEAR
2

YEAR
3

YEAR
4

YEAR
5

YEAR
6

YEAR
7

RDTE&N (PURCHASES)

 -  -  18
,50

0 

 39
,30

0 

 57
,90

0 

 52
3,3

00
 

 36
1,0

00
 

 - 

 52
3,3

00
 

 - 

 17
,19

2 

 37
,28

9 

 56
,09

1 

 35
5,3

15
 

$-

$100,000.00

$200,000.00

$300,000.00

$400,000.00

$500,000.00

$600,000.00

YEAR
1

YEAR
2

YEAR
3

YEAR
4

YEAR
5

YEAR
6

YEAR
7

Example: Outlays and Inflation
Since all the money is 

spent in the current 

year, there is no 

inflation.

Inflation reduces the 

value of each outyear 

expenditure
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Defense Inflation Guidance

Troika

Treasury
Council of 
Economic 
Advisors

OMB

OSD Comptroller

• Receives raw rates from 

OMB

• Generates outlay profiles 

from Treasury data 

• Issues guidance

34

Inflation projections for all 

federal departments and 

agencies

Unit II - Module 5 NEW!
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Inflation Tables and 

Escalation Procedures
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Escalation Procedures Overview

• Two goals of this section:
– Provide a conceptual understanding of how to 

adjust for inflation correctly

– Provide a desktop reference with step-by-step 
directions for all inflation conversions

• Outline
– Terminology 

– Inflation index tables structure and use

– Basic principles of escalation calculations

– Step-by-step instructions, with examples
• Current Year $ to Current Year $

• Current Year $ to Then Year $

• Then Year $ to Current Year $

• Then Year $ to Then Year $
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Inflation Terminology

Then Year $ (TY)

Costs adjusted for 

outlay profiles, e.g. 

a government 

budget submission

Non-budget costs

Current Year (CY) $
Constant Year or

Base Year (BY) $

Costs reflect purchasing 

power of each year, 

e.g., raw historical data 

not adjusted for inflation

Costs all in one year, e.g., 

data already adjusted for 

inflation that is ready to use to 

develop a CER, or compare 

costs of a total system

Historical 

Data

Adjust historical data into one constant 

Base Year to account for inflation

Apply analogies, develop CERs, 

estimate system costs in Base Year

Time phase costs

If estimate used 

in government 

budgeting 

process, adjust 

for outlay profiles

Budget estimates

Base Year Estimating Paradigm

1 2

Module05-Inflation-exercises.xls#Q_1
Module05-Inflation-exercises.xls#Q_2
CEBoK-Glossary.xls#base_year_dollars
CEBoK-Glossary.xls#base_year_dollars
CEBoK-Glossary.xls#constant_year_dollars
CEBoK-Glossary.xls#constant_year_dollars
CEBoK-Glossary.xls#then_year_dollars
CEBoK-Glossary.xls#then_year_dollars
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Inflation Indices
• Two main types of indices

– Raw indices: Used for Constant Year to Constant Year conversions

– Weighted indices: Used for Constant Year to Then Year
conversions (and vice-versa) 

• For both raw and weighted indices, specific indices exist for 
different appropriations
– The raw and weighted indices are specific to the item estimated 

(e.g., fuel, aircraft, overall O&M)

– For weighted indices, the outlay profile for the appropriation is also 
factored in

• For both raw and weighted indices, the appropriations type 
changes the values of how much inflation is expected

• See Advanced Topics for instructions on how to create your own 
index table

Constant Year

Expenditures

CY  CY 

Raw Indices

Exp.  Obl.

CY TY

Weighted Indices

Then Year

Obligations

TY TY

Budget Year Multipliers

Current Year = Constant Year for 

purposes of calculations

4

Module05-Inflation-exercises.xls#Q_4
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Inflation Index Tables
• The type of computation (CY CY or CY TY) 

determines which type of indices you use
– What year you are going to determines whether you multiply or 

divide by these indices

• The key value of the table is the Base Year of the table 
(table’s year)

• With the table’s year in mind, an index table can be used 
in two ways
– From the table’s year to any other year: MULTIPLY by indices

– From any other year to the table’s year: DIVIDE by indices

Table’s 
year

Any other 
year
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Index Table Layout

Appropriations and Base Year
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Base-Year Estimating

and Time Phasing

• Order of operations:
– Estimate all costs in one common Base Year

– Time-phase estimate across span of estimated 
schedule using an expenditure or obligation profile

– Escalate time-phased estimate to Current Year or 
Then Year $ for each individual year

• Midpoint method can be used on historical 
data that spans multiple years where the 
expenditure/obligation profile is not known
– Treat entire amount as a lump sum that “acts” at a 

single point in time

– Do not use arithmetic mean to compute a midpoint 
from Current-Year or Then-Year dollar amounts 5
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Escalation Procedure

CY $

From Year
CY $

To Year

TY $

From Year

TY $

To Year

CY $
Table’s Year

Step 1: Determine type of dollars starting from (CY/TY and year), and what 
type of dollars going to (CY/TY and year)

Step 2: Choose appropriate index table

Step 3: Divide by the index in the “From Year” row

Step 4: Multiply by the index in the “To Year” row

Step 3: 

Divide

Step 4: 

Multiply

15

Module05-Inflation-exercises.xls#Q_15
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Escalating Constant Year to

Constant Year Example

• Problem: Estimate the annual 

cost of one Navy civilian in 

2018, using FY07 cost of 

$100K

• Step 1: Need to go from 

CY07$ to CY18$

• Step 2: Choose Civ Pay index 

table, Table’s Year is 2010

Fiscal 
Year

Inflation 
Rate %

Raw 
Index

Weighted 
Index

Budget Year 
Index

2006 3.2% 0.896 0.896 0.896
2007 2.4% 0.918 0.918 0.918
2008 3.2% 0.947 0.947 0.947
2009 3.0% 0.976 0.976 0.976
2010 2.4% 1.000 1.000 1.000
2011 2.3% 1.023 1.023 1.023
2012 2.3% 1.047 1.047 1.047
2013 2.3% 1.071 1.071 1.071
2014 2.3% 1.095 1.095 1.095
2015 2.3% 1.120 1.120 1.120
2016 2.3% 1.146 1.146 1.146
2017 2.3% 1.173 1.173 1.173
2018 2.3% 1.200 1.200 1.200
2019 2.3% 1.227 1.227 1.227
2020 2.3% 1.255 1.255 1.255

Civ pay = Civilian Payroll for all relevant 
appropriations (OSD Cost Element)

Base Year = 2010

Index Table 

“Appropriation” Table’s 

Year

95

Module05-Inflation-exercises.xls#Q_9
Module05-Inflation-exercises.xls#Q_5
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Escalating Constant Year to

Constant Year Solution
Step 3: 

• Convert CY07$ to 
CY10$ (the Table’s Year 
CY $)

• Divide by the 2007 raw
index

• $100K CY07 / 0.918 = 
$108.9K CY10

Step 4: 

• Convert the CY10$ to 
CY18$ (the year you’re 
going to)

• Multiply by the 2018 raw
index

• $108.9K CY10 · 1.200 = 
$130.7K CY18

Fiscal 
Year

Inflation 
Rate %

Raw 
Index

Weighted 
Index

Budget Year 
Index

2006 3.2% 0.896 0.896 0.896
2007 2.4% 0.918 0.918 0.918
2008 3.2% 0.947 0.947 0.947
2009 3.0% 0.976 0.976 0.976
2010 2.4% 1.000 1.000 1.000
2011 2.3% 1.023 1.023 1.023
2012 2.3% 1.047 1.047 1.047
2013 2.3% 1.071 1.071 1.071
2014 2.3% 1.095 1.095 1.095
2015 2.3% 1.120 1.120 1.120
2016 2.3% 1.146 1.146 1.146
2017 2.3% 1.173 1.173 1.173
2018 2.3% 1.200 1.200 1.200
2019 2.3% 1.227 1.227 1.227
2020 2.3% 1.255 1.255 1.255

Civ pay = Civilian Payroll for all relevant 
appropriations (OSD Cost Element)

Base Year = 2010

Since going 

from another 

year to the 

table’s year 

(de-escalation)

Since CY 

to CY

Since going 

from the 

table’s year to 

another year 

(escalation)

Since CY 

to CY
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Escalating Constant Year to

Constant Year Illustrated
Step 1: Need to go from CY07$ to CY18$

Step 2: Choose Civ Pay index table, Table’s Year is 2010

Step 3: 

Divide

Step 4: 

Multiply

$100K CY07

/ 0.918

= $108.9K CY10

· 1.200

= $130.7K CY18

2007 row value

FROM

2018 row value

TO

CY $

From Year

CY $
Table’s Year

CY $

To Year

TY $

From Year

TY $

To Year
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Operations Research,
& Maint. Develop.,
Non-Pay, Testing, Military

Fiscal Non-POL Evaluation Construct.
Year (3400) (3600) (3300)
2004 0.785 0.785 0.785
2005 0.807 0.807 0.807
2006 0.832 0.832 0.832
2007 0.854 0.854 0.854
2008 0.871 0.871 0.871
2009 0.888 0.888 0.888
2010 0.906 0.906 0.906
2011 0.924 0.924 0.924
2012 0.942 0.942 0.942
2013 0.961 0.961 0.961
2014 0.980 0.980 0.980
2015 1.000 1.000 1.000
2016 1.020 1.020 1.020

USAF Raw Inflation Indices
Base Year (FY) 2015

Escalating Constant Year to

Then Year Example
• Problem: Estimate a future Air Force software development effort that will be 

similar to an USAF program that cost $10M in FY06.  The funds for the new 
effort will need to be obligated in 2015. 

• Step 1: Need to go from CY06$ to TY15$

• Step 2: Choose RDT&E appropriation in both the raw and weighted tables, 
Table’s Year is 2015

RDT&E 

Appropriation

Research,
Develop., Military

Operations Testing, Construct.
Fiscal & Maint. Evaluation AF
Year (3400) (3600) (3300)
2004 0.796 0.797 0.818
2005 0.825 0.818 0.841
2006 0.845 0.843 0.862
2007 0.866 0.864 0.881
2008 0.883 0.881 0.899
2009 0.901 0.898 0.917
2010 0.919 0.916 0.935
2011 0.937 0.935 0.954
2012 0.956 0.953 0.973
2013 0.975 0.972 0.992
2014 0.994 0.992 1.012
2015 1.014 1.012 1.032
2016 1.035 1.032 1.053

USAF Weighted Inflation Indices
Base Year (FY) 2015

10

6

Module05-Inflation-exercises.xls#Q_10
Module05-Inflation-exercises.xls#Q_6
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Operations Research,
& Maint. Develop.,
Non-Pay, Testing, Military

Fiscal Non-POL Evaluation Construct.
Year (3400) (3600) (3300)
2004 0.785 0.785 0.785
2005 0.807 0.807 0.807
2006 0.832 0.832 0.832
2007 0.854 0.854 0.854
2008 0.871 0.871 0.871
2009 0.888 0.888 0.888
2010 0.906 0.906 0.906
2011 0.924 0.924 0.924
2012 0.942 0.942 0.942
2013 0.961 0.961 0.961
2014 0.980 0.980 0.980
2015 1.000 1.000 1.000
2016 1.020 1.020 1.020

USAF Raw Inflation Indices
Base Year (FY) 2015

Step 4: 

• Convert the CY15$ to TY15$ 
(the year you’re going to)

• Multiply by the 2015 weighted
index

• $12.0 CY15 · 1.012 =      
12.2M TY15

Escalating Constant Year to

Then Year Solution
Step 3: 

• Convert CY06$ to CY15$ 
(the Table’s Year CY$)

• Divide by the 2006 raw
index

• $10M CY06 / 0.832 = 
$12.0M CY15

Since CY

to TY

Since CY 

to CY

Research,
Develop., Military

Operations Testing, Construct.
Fiscal & Maint. Evaluation AF
Year (3400) (3600) (3300)
2004 0.796 0.797 0.818
2005 0.825 0.818 0.841
2006 0.845 0.843 0.862
2007 0.866 0.864 0.881
2008 0.883 0.881 0.899
2009 0.901 0.898 0.917
2010 0.919 0.916 0.935
2011 0.937 0.935 0.954
2012 0.956 0.953 0.973
2013 0.975 0.972 0.992
2014 0.994 0.992 1.012
2015 1.014 1.012 1.032
2016 1.035 1.032 1.053

USAF Weighted Inflation Indices
Base Year (FY) 2015
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Escalating Constant Year to

Then Year Illustrated
Step 1: Need to go from CY06$ to TY15$

Step 2: Choose RDT&E appropriation in both the raw and 
weighted tables, Table’s Year is 2015

Step 3: 

Divide

Step 4: 

Multiply

$10M CY06

/ 0.832

= $12.0M CY15

· 1.012

= $12.2M TY15

2006 row value

FROM

2015 row value

TO

CY $

From Year

CY $
Table’s Year

CY $

To Year

TY $

From Year

TY $

To Year
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Escalating Then Year to

Constant Year Example
• Problem: You would like to use information from an Army budget submission 

on a future construction project (2015) for an estimate you are doing for 2009 
that will not be used for a budget request.  The future construction project was 
budgeted for $10M in FY15.

• Step 1: Need to go from TY15$ to CY09$

• Step 2: Choose Military Construction Army (MCA) appropriation in both the 
raw (compound) and weighted (composite) tables, we’ll use the “Base Year” = 
Table's Year FY08

Fiscal 

Year

Yearly Esc. 

Factor
COMPOUND COMPOSITE COMPOUND COMPOSITE

2007 1.027 1.000 1.036 0.981 1.017

2008 1.019 1.019 1.057 1.000 1.037

2009 1.020 1.039 1.084 1.020 1.064

2010 1.020 1.060 1.106 1.040 1.085

2011 1.020 1.081 1.128 1.061 1.107

2012 1.020 1.103 1.150 1.082 1.129

2013 1.020 1.125 1.173 1.104 1.151

2014 1.020 1.148 1.197 1.126 1.174

2015 1.020 1.171 1.221 1.149 1.198

2016 1.020 1.194 1.245 1.172 1.222

2017 1.020 1.218 1.270 1.195 1.246

Base Year 2008Base Year 2007

     Military Construction Army (MCA) Appropriation
Military 

Construction 

Appropriation
Table’s Year 2008

117

Module05-Inflation-exercises.xls#Q_11
Module05-Inflation-exercises.xls#Q_7
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Fiscal 

Year

Yearly Esc. 

Factor
COMPOUND COMPOSITE COMPOUND COMPOSITE

2007 1.027 1.000 1.036 0.981 1.017

2008 1.019 1.019 1.057 1.000 1.037

2009 1.020 1.039 1.084 1.020 1.064

2010 1.020 1.060 1.106 1.040 1.085

2011 1.020 1.081 1.128 1.061 1.107

2012 1.020 1.103 1.150 1.082 1.129

2013 1.020 1.125 1.173 1.104 1.151

2014 1.020 1.148 1.197 1.126 1.174

2015 1.020 1.171 1.221 1.149 1.198

2016 1.020 1.194 1.245 1.172 1.222

2017 1.020 1.218 1.270 1.195 1.246

Base Year 2008Base Year 2007

     Military Construction Army (MCA) Appropriation

Step 4: 

• Convert the CY08$ to TY09$ 
(the year you’re going to)

• Multiply by the 2009 raw index

• $8.3M CY08 · 1.020 =      
$8.5M CY09

Escalating Then Year to

Constant Year Solution
Step 3: 

• Convert TY15$ to CY08$ (the 
Table’s Year CY$)

• Divide by the 2015 weighted
index

• $10M TY15 / 1.198

= $8.3M CY08

Since CY 

to CY

Since TY 

to CY
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Escalating Then Year to

Constant Year Illustrated
Step 1: Need to go from TY15$ to CY09$

Step 2: Step 2: Choose Military Construction Army (MCA) 
appropriation in both the raw (compound) and 
weighted (composite) tables, we’ll use the “Base 
Year” = Table's Year FY08

Step 3: 

Divide

Step 4: 

Multiply

$10M TY15

/ 1.198

= $8.3M CY08

· 1.020

= $8.5M CY09

2015 row value

FROM

2009 row value

TO

CY $

From Year

CY $
Table’s Year

CY $

To Year

TY $

From Year

TY $

To Year
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Fiscal 
Year

Inflation 
Rate %

Raw 
Index

Weighted 
Index

Budget 
Year Index

2008 1.91% 0.980 0.994 0.980
2009 2.01% 1.000 1.014 1.000
2010 2.00% 1.020 1.035 1.020
2011 2.00% 1.040 1.055 1.040
2012 2.00% 1.061 1.076 1.061
2013 2.00% 1.083 1.098 1.082
2014 2.00% 1.104 1.120 1.104
2015 2.00% 1.126 1.142 1.126
2016 2.00% 1.149 1.165 1.149
2017 2.00% 1.172 1.189 1.172
2018 2.00% 1.195 1.212 1.195
2019 2.00% 1.219 1.237 1.219
2020 2.00% 1.244 1.262 1.244

RDT&EN (COMPOSITE) Research, 
Development, Test & Evaluation, Navy 

(1319)
Base Year = 2009

Escalating Then Year to

Then Year Example

• Problem: Estimate 

moving a Navy research 

and development 

program two years 

forward, using an FY15 

budget submission of 

$100M

• Step 1: Need to go from 

TY15$ to TY13$

• Step 2: Choose 

RDT&EN, Table’s Year 

is 2009

Index Table 

Appropriation

Table’s 

Year

12
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Fiscal 
Year

Inflation 
Rate %

Raw 
Index

Weighted 
Index

Budget 
Year Index

2008 1.91% 0.980 0.994 0.980
2009 2.01% 1.000 1.014 1.000
2010 2.00% 1.020 1.035 1.020
2011 2.00% 1.040 1.055 1.040
2012 2.00% 1.061 1.076 1.061
2013 2.00% 1.083 1.098 1.082
2014 2.00% 1.104 1.120 1.104
2015 2.00% 1.126 1.142 1.126
2016 2.00% 1.149 1.165 1.149
2017 2.00% 1.172 1.189 1.172
2018 2.00% 1.195 1.212 1.195
2019 2.00% 1.219 1.237 1.219
2020 2.00% 1.244 1.262 1.244

RDT&EN (COMPOSITE) Research, 
Development, Test & Evaluation, Navy 

(1319)
Base Year = 2009

Escalating Then Year to

Then Year Solution
Step 3: 

• Convert TY15$ to CY09$ (the Table’s Year 
CY $)

• Divide by the 2015 weighted index

• $100M TY15 / 1.142 = $87.6M CY09

Step 4: 

• Convert from CY09$ to TY13$ (the year 
you’re going to)

• Multiply by the 2013 weighted index

• $87.6M CY09 * 1.098 = $96.1M TY13

Alternate Method: Budget Year Multiplier

• Convert TY15 to TY09 (the table’s Base 
Year)

– $100M TY15 / 1.126 = $88.8M TY09

• Convert TY09$ to TY13$
– $88.8M TY09 * 1.082 = $96.1M TY13

Since TY 

to CY

Since CY

to TY

8

Module05-Inflation-exercises.xls#Q_8
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Escalating Then Year to

Then Year Illustrated
Step 1: Need to go from TY15$ to TY13$

Step 2: Choose RDT&EN, Table’s Year is 2009

Step 3: 

Divide

Step 4: 

Multiply

$100M TY15

/ 1.142

= $87.6M CY09

* 1.098

= $96.1M TY13

2015 row value

FROM

2013 row value

TO

CY $

From Year

CY $
Table’s Year

CY $

To Year

TY $

From Year

TY $

To Year
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Escalation Procedures Mnemonic

1. Divide by the 

index from the 

FROM row

• Raw if from CY

• Wtd if from TY

2. Multiply by the 

index from the 

TO row

• Raw if to CY

• Wtd if to TY

Base Year = 2006 1/24/2007100.00% 2 3 4.0000 500.00%

Fiscal 
Year

Inflation 
Rate %

Raw 
Index

Weighted 
Index

Budget 
Year 
Index

Budget 
Year 

Inflation 
Rate %

1990 4.00% 0.7339 0.7791 0.7575 3.45%
1991 4.30% 0.7655 0.8015 0.7793 2.87%
1992 2.80% 0.7869 0.8195 0.7968 2.25%
1993 2.70% 0.8082 0.8347 0.8116 1.86%
1994 2.00% 0.8243 0.8502 0.8267 1.85%
1995 1.90% 0.8400 0.8639 0.8400 1.61%
1996 2.00% 0.8568 0.8760 0.8518 1.40%
1997 1.80% 0.8722 0.8835 0.8591 0.86%
1998 0.70% 0.8783 0.8938 0.8691 1.16%
1999 0.80% 0.8854 0.9053 0.8802 1.28%
2000 1.40% 0.8977 0.9173 0.8919 1.33%
2001 1.80% 0.9139 0.9281 0.9024 1.18%
2002 0.80% 0.9212 0.9397 0.9137 1.25%
2003 1.00% 0.9304 0.9580 0.9315 1.95%
2004 2.00% 0.9490 0.9815 0.9543 2.45%
2005 2.80% 0.9756 1.0057 0.9778 2.46%
2006 2.50% 1.0000 1.0285 1.0000 2.27%
2007 2.20% 1.0220 1.0507 1.0217 2.17%
2008 2.20% 1.0445 1.0731 1.0434 2.13%
2009 2.10% 1.0664 1.0958 1.0654 2.11%
2010 2.10% 1.0888 1.1192 1.0882 2.14%
2011 2.10% 1.1117 1.1435 1.1119 2.17%
2012 2.20% 1.1361 1.1687 1.1363 2.20%
2013 2.20% 1.1611 1.1944 1.1613 2.20%
2014 2.20% 1.1867 1.2207 1.1869 2.20%
2015 2.20% 1.2128 1.2475 1.2130 2.20%

APN = Aircraft Procurement, Navy (1506)

TABLE

FROM

TO
Tip: This “trick” uses the Table’s Year (Base 

Year) CY$ as the intermediate step.
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Inflation Summary
• Know the Math!

– Easier to remember application

– Confidence in answers

• Use intuition, but don’t rely on it…

– Inflation = prices rise over time

– Weighted Indices = takes more “budget” dollars than “regular” dollars

• Inflation Terminology is not always consistent

– Learn the local dialect

– Ask for clarification

• Gotta get it right!

– Look it up, follow the directions

– Inflation can be a difficult topic – use your resources!

• As long as the appropriation is correct, any calculation can be done 

from any given index table, regardless of its Base Year

Tip: Inflation is conceptually easy, but even 

experienced estimators go back to the basic guide 

and follow it step by step
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Resources – DoD Inflation Indices

• Navy and Army Inflation Indices
– Joint Inflation Calculator (JIC)

– Also contains OSD inflation guidance

– https://www.ncca.navy.mil/tools/inflation.cfm

• Air Force Inflation Indices
– http://cost.tacom.army.mil/inflation_disc.htm

• DoD Inflation Indices update for ACEIT
– http://www.aceit.com Downloads – Inflation Indices

• “Discounted Present Value, Inflation Accounting, 
and Special Economic Topics,” Bryan Jack and 
Susan Edelman, DoDCAS, 1998

• DoD Inflation Handbook, Gregory A. Wise, 
Charles B. Cochran, OSD(PA&E), Feb 2006

https://www.ncca.navy.mil/tools/inflation.cfm
http://cost.tacom.army.mil/inflation_disc.htm
http://www.aceit.com/
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Resources - Other Indices

• Consumer Price Index (CPI)
– http://www.westegg.com/inflation/

– http://www.bls.gov/cpi/

– https://www.cia.gov/library/publications/the-world-
factbook/rankorder/2092rank.html

• CPI, Employment Cost Index (ECI), Producer Price 
Index (PPI), International Price Index (IPI)

• Bureau of Economic Analysis (BEA) – Gross 
Domestic Product (GDP) deflator
– http://www.bea.gov/itable/

• Global Insight
– http://www.dri-wefa.com/

http://www.westegg.com/inflation/
http://www.bls.gov/cpi/
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2092rank.html
http://www.bea.gov/itable/
http://www.dri-wefa.com/
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Resources – Papers

• “The Development of the National Reconnaissance Office Inflation 
Index,” Kenneth Odom, DoDCAS, 2004

• “Construction Cost Estimates,” B. A. Welsh, V. Russo, SCEA/ISPA, 
2007

• “NASA Inflation Study,” B. A. Welsh, K. D. Odom, SCEA/ISPA, 2008

• “Inflation Risk – Assessing Inflation Risk in Multi-Year Proposals,” C. 
J. Leonetti, E. R. Druker, P. J. Braxton, B. A. Welsh, R. L. Coleman, 
B. L. Cullis, SCEA/ISPA, 2008

• “Global Economy – Global Risk,” B. L. Cullis, C. J. Leonetti, E. R. 
Druker, C. M. Hauser, SCEA/ISPA, 2007

• “Technology Improvement and Cost Deflation,” Cormier, Blackburn, 
SCEA, 1999

• “Cost Deflation vs. Technology Inflation of RAID Storage Systems” 
Converse, Watkins, SCEA, 2006

• “Hard Disk Storage Deflation: Is there a Floor?” L. Friese, A. 
Converse, D. Wiley, A. Soles, C. Thomas
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Related and Advanced Topics

• Perspectives of Inflation

• Variations of Inflation

• Causes of Inflation

• Consumer Price Index

• Time Phasing Methodologies

• Doubling Time

• Creating an Inflation Table

• Adjusting the Base Year of an Inflation Table

• Custom Inflation Indices

• Inflation Pitfalls and Means

• Escalation Procedures Special Cases
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Perspectives on Inflation

Perspective

• Macro
– A sustained increase in the general 

level of prices in the economy

• Micro or Commodity
– An increase in the price of an identical 

good or service from one time period 

to another

• Sector
– A sustained increase in the general 

level of prices in a major business 

subset of the economy, such as 

shipbuilding, IT, or defense aerospace

Variations

• Deflation, stagflation, inflation

61

Creeping

Crawling

Walking

Galloping

Hyper

Unit II - Module 5 NEW!
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Variations of Inflation

• Deflation

– A continuous decrease 

in prices

– Rise in the value of 

money

• Examples

– U.S. during the great 

depression

• 24.9% unemployment

• Keynes’ “liquidity trap”

– Japan in recent years

62
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Phillips Curve

The Phillips Curve: seminal article in 1958

• Posited tradeoff between UK wages and unemployment

• In tight labor market, pressure on wages to rise; reverse in a weak market

• Milton Friedman critical of theory; wage-rate expectations
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NEW!

Phillips, A. W. H. “The Relation Between Unemployment and the 

Rate of Change of Money Wage Rates in the United Kingdom, 

1861–1957.” Economica, n.s., 25, no. 2 (1958): 283–299.
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Stagflation

Stagflation: a combination of inflation, slow 

economic growth, and high unemployment
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NEW!

CEBoK-Glossary.xls#stagflation
CEBoK-Glossary.xls#stagflation
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Hyperinflation

• An out-of-control 

inflationary spiral

• One rule of thumb:

– > 50% per month, or 

13,000%/yr

– Phillip Cagan, “The 

Monetary Dynamics of 

Hyperinflation”

• Example

– At inflation’s peak in 

Germany, 1 U.S. dollar 

traded at 4.2 trillion 

deutsche marks

– Still part of the German 

psyche

Unit II - Module 5 65NEW!

Zimbabwe Inflation Video; http://www.authorstream.com/Presentation/pacific2000-174405-

zimbabwe-inflation-photos-music-business-finance-ppt-powerpoint/. 

Country Currency
Worst
Month

Monthly
Rate

Daily
Rate

Time Needed for
Prices to Double

Hungary Hungarian pengő Jul 1946 4 × 1016 % 207% 15 hours

Zimbabwe Zimbabwe dollar Nov 2008 8 × 1010 % 98% 24.7 hours

Yugoslavia Yugoslav dinar Jan 1994 3 × 108 % 64% 1.4 days

Germany German mark Oct 1923 3 × 108 % 21% 3.7 days

Greece Greek drachma Oct 1944 13,800 % 18% 4.3 days

Taiwan Old Taiwan dollar May 1949 2,178 % 11% 6.7 days

http://www.authorstream.com/Presentation/pacific2000-174405-zimbabwe-inflation-photos-music-business-finance-ppt-powerpoint/
CEBoK-Glossary.xls#hyperinflation
CEBoK-Glossary.xls#hyperinflation
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Deflation and Technology Inflation

• Moore’s Law for computing power

– Number of transistors on integrated circuits 

doubles approximately every two years

• Kryder’s Law for storage

– Similar exponential growth in magnetic disk areal 

storage density

Unit II - Module 5 66

“In 1978, a commercial flight between New York and Paris cost around 
$900 and took seven hours.  If the principles of Moore’s Law had been 
applied to the airline industry the way they have to the semiconductor 
industry since 1978, that flight would now cost about a penny and take 

less than one second.”

“Moore’s Law in perspective,” Intel Corporation, 2005, http://www.intel.com.

NEW!

Moore’s Law, http://en.wikipedia.org/wiki/Moore%27s_law.

http://www.intel.com/
http://en.wikipedia.org/wiki/Moore%27s_law
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Causes of Inflation

• Demand pull
– Aggregate demand exceeds 

full-employment supply

• Demand = C + I + G + (X-M)

• Upward pressure on prices

– Possible causes

• Rising consumer confidence

• Tax cuts

• Deficit spending

• Booms
– Housing; equities

– “Irrational exuberance”

• Currency depreciation
– Boosts exports

• Soft monetary policy

67
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Quantity Theory of Money

An Accounting Identity

68

MV PQ

Money 
Supply

Velocity 
of Money

Price 
Level

Real 
GDP

Total Spending in the 

Economy

Nominal GDP: Total 

Value of “Stuff” Bought

$15T GDP in 2011$2.0T M1 in Jul 2011

NEW!Unit II - Module 5

Warning: Continues to resonate in some corners of the defense cost 

community as an operational construct … but not at the Fed!
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Quantity Theory of Money

• MV = PQ
– “[Irving] Fisher Identity”

– Equation of Exchange

• Assumptions

– V, or the velocity of circulation 

of money, a constant
• Number of times that a unit of 

currency (for example a $20 bill) is 

used in a given period of time  as 

a medium of exchange to buy 

goods and services

– Real GDP independent
• Not influenced by monetary 

variables

• Therefore, P = MV/Q, or

dP/P = dM/M  – dQ/Q

69
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• Guidance: “Inflation is defined as an 
increase in the volume of money and credit 
relative to available goods and services 
resulting in a continuing rise in the general 
price level”

• Instruction: “ … inflation is an increase in the 
amount of currency in circulation that results 
in an increase in the general level of prices”

NEW!Unit II - Module 5
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Empirical Evidence

• QE1, QE2, and QE3
– Large increases in M1 and M2

• Federal Reserve purchases of 

Treasury securities

• Focus on interest rates

– Deflation in 2009!

– Equation of Exchange inoperative

70

M0:   Physical cash and coin

M1:   M0 + demand deposits, traveler’s checks

M2:   M1 + savings deposits, money market shares

Treasury securities

Credit cards

Equity lines of credit
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NEW!Unit II - Module 5

“Over recent decades … the 
relationships between various 

measures of the money supply and 
variables such as GDP growth and 

inflation in the United States have been 
quite unstable. As a result, the 

importance of the money supply as a 
guide for the conduct of monetary 

policy in the United States has 
diminished over time.”

-Federal Reserve

“We don’t know what money is, anymore.”

-Alan Greenspan
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Other Causes of Inflation

• Cost push
– External shocks

• Oil prices in the ‘70s

– Depreciation in exchange rate

• Higher import costs

• Adaptive expectations
– Inflation begets inflation

– Workers demand wages that 

keep pace with inflation

– Costs passed onto consumers 

in form of higher prices
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Importance of Price Stability

• Federal Reserve mandate from Congress
– Price stability

– Support maximum sustainable employment

• Dangers of inflation [Board of Governors, Federal 
Reserve]

– Injects noise into the price system

– Makes long-term financial planning more 
complex

– Interacts in perverse ways with imperfectly 
indexed tax and accounting rules

– Undermines public confidence
• In the economy

• In management of economic policy

– Adverse effects on
• Risk taking

• Investment

• Other productive activities

• Low inflation
– Promotes growth, efficiency, and stability

72NEW!Unit II - Module 5

Ben Bernanke, 14th Chairman 

of the Federal Reserve (2006- )
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Inflation and Interest Rates

• Irving Fisher
– Mathematical economist

• First to distinguish clearly between real
and nominal interest rates

• “Impatience and Opportunity 
Theory” of interest rates
– “An index of a community’s preference 

for a dollar of present [income] over a 
dollar of future income”

– Two components
• Time preference for capital now

• Investment opportunity principle
– Money invested now will yield greater 

income in the future

• Relationship between interest and 
inflation

– i ≈ r + π , where i = nominal interest rate; r 
= real interest rate; π = rate of inflation

– Ex-ante equation
• i = re + πe, based on expected values

73

“Fisher effect” : Higher inflation 

leads to higher nominal 

interest rates

NEW!Unit II - Module 5

Irving Fisher: “The greatest expert of 

all time on index numbers.”

-Professor James Tobin

http://en.wikipedia.org/wiki/Fisher_equation.

http://en.wikipedia.org/wiki/Fisher_equation
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Measurement Challenge

Background

• Aggregation problem

– Over goods and services, time, & space

• Types of comparisons:

– Temporal

• Difference in prices and quantities over time, 

at a given space

– Labor rates at Bath Iron Works (BIW), 2011 

versus 2012, e.g.

– Spatial
• Difference in prices and quantities across 

regions or entities, at a given time

– Labor rates at BIW versus Ingalls 

Shipbuilding in 2012

Indices

• By definition, 

measures of relative 

change

– Price indices 

• Consumer Price Index, 

Producer Price Index, 

Employment Cost Index

– Volume (Quantity) 

indices

• Index of Industrial 

Production, Index of 

Services

74Unit II - Module 5

Challenge: How exactly should microeconomic information involving possibly millions of prices and 

quantities be aggregated into a smaller number of price and quantity variables?

NEW!
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Basic Formulae

75

• Laspeyres Price Index  =
– Base period quantities

– Generally overstates inflation

• Paasche Price Index     = 
– Current period quantities

– Generally understates inflation

• Fisher Price Index
– Square root of the product of Paasche 

and Laspeyres indices

• Geometric mean!

– Best measure of inflation

• Consumers typically react to price 

changes by changing the quantities 

that they buy

Only difference in the 

formulas is that the 

Laspeyres uses base-period 

quantities while the Paasche 

uses current-period 

quantities 

∑ Pcurrent,i Qbase,i

∑ Pbase,i Qbase,i

∑ Pcurrent,i Qcurrent,i

∑ Pbase,i Qcurrent,i

NEW!Unit II - Module 5
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Consumer Price Index

Uses

• Economic indicator

– Effectiveness of monetary and fiscal policy

– Guide in decision making

• Means of adjusting income payments

– Directly impacts income of 80 million people

• Social security benefits

• Military and federal civil service pensions

• Collective bargaining agreements

• School lunches

• Food stamps

• Means to prevent inflation-induced tax 

changes

– Used to adjust tax brackets, standard deductions, 

and other monetary values in the tax code

• Deflator for other economic series
76

CPI:

“Affects virtually all 
Americans …”

“The most widely used 
measure of inflation …”

Department of Labor

NEW!Unit II - Module 5



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Consumer Price Index
• Construction of Indices

– Based on prices and weights

– Hybrid of methodology in two stages
• Elementary indices computed using geometric mean for 

like-items

– Assumes consumers spend same amount of money on a good, 

but shift quantity based on price

• Aggregate indices computed using a Laspeyres formula

– Fixed base-period weights

• Collection of prices

– Roughly 85,000 items monthly
• By “economic assistants” in personal visits or calls

– 87 urban areas across the country
• 50,000 housing units

• 23,000 retail establishments, hospitals, filling stations, etc.

• Collection of weights

– Consumer Expenditure Surveys

• Publication

– “Core” CPI
• All items less food and energy

– Thousands of other indices
77

• breakfast cereal, milk, coffee, chicken, wine, full 
service meals, snacks

FOOD AND 
BEVERAGES

• rent of primary residence, owners' equivalent rent, 
fuel oil, bedroom furnitureHOUSING 

• men's shirts and sweaters, women's dresses, jewelryAPPAREL 

• new vehicles, airline fares, gasoline, motor vehicle 
insuranceTRANSPORTATION

• prescription drugs and medical supplies, physicians' 
services, eyeglasses and eye care, hospital servicesMEDICAL CARE 

• televisions, toys, pets and pet products, sports 
equipment, admissionsRECREATION

• college tuition, postage, telephone services, 
computer software and accessories

EDUCATION AND 
COMMUNICATION

• tobacco and smoking products, haircuts and other 
personal services, funeral expenses

OTHER GOODS AND 
SERVICES

NEW!Unit II - Module 5
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Challenges

• Accurate measurement and 

treatment of quality change

• Concept of CPI requires:

– Measurement of the cost of 

purchasing an unchanging, 

constant-quality set of goods and 

services

• In reality,

– Products disappear

– Products replaced with new 

versions

– New products emerge

Solutions

• “CPI replacement “  Procedure
– Use checklist to find item closest to 

one previously priced (v+1 versus v)
• Need price of new item in previous period, 

or, price of old item  in new period

– One of three techniques

• Direct comparison;

– If ∆ not significant, ignore

• Direct  quality adjustment

– Based on cost ∆ to produce or 
hedonic regression

• Imputation

– E.g., analogy to  ∆s for other items

78

Information Available to Analyst

Item Version Period t-1 Price Period t Price

Old version v P v
j,t-1

New version v+1 P v+1
j,t

NEW!Unit II - Module 5

MYTH: The CPI does not adjust for 

changes in quality
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Time Phasing Methodologies

• Can be done at top level or by major program 
element
– Below-The-Lines spread functionally

• Basic Time Phasing methodologies include:

1. Level-Loaded Method
2. Throughput Methods
3. Schedule-Based Methods
4. Trapezoid Method
5. Learning Curve Methods
6. Probability Distribution-Based Methods

2

CLB 031 Time Phasing Techniques, Defense Acquisition 

University (DAU), https://learn.dau.mil/.

Tip: Methods listed in approximately 

increasing order of complexity

7

10

Module02-Cost-Est-Techniques.ppt#60
CEBoK-Glossary.xls#time_phasing
CEBoK-Glossary.xls#time_phasing
https://learn.dau.mil/
Module07-Learning-Curve.ppt#1
Module10-Prob-Stat.ppt#1


© 2002-2013 ICEAA.  All rights reserved.

v1.2

Unit II - Module 5 80

Doubling Time

• Doubling Time:  length of time it takes a 

quantity to double at a given exponential 

growth rate

– Inflation rate, interest rate, discount rate

• “Rule of 70”

– Divide period rate in percentage points into 

70 to get approximate doubling time

2
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CEBoK-Glossary.xls#doubling_time
CEBoK-Glossary.xls#doubling_time
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Creating an Inflation Table

• Key step in creating an inflation table is 

applying previous weighted inflation index 

procedure repeatedly

• Obtain updated OSD President’s Budget 

inflation guidance
– https://www.ncca.navy.mil/tools/inflation.cfm

– On first page, are the inflation indices, by 

appropriation groups

• For years beyond the seven listed, use last listed value 

and hold constant

– On the remainder of the pages are the outlay rates 

for each appropriation

19

https://www.ncca.navy.mil/tools/inflation.cfm
Module05-Inflation-exercises.xls#Q_19
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Fiscal 
Year

Inflation 
Rate %

Raw 
Index

Weighted 
Index

Budget 
Year Index

2008 1.91% 0.980 0.994 0.980
2009 2.01% 1.000 1.014 1.000
2010 2.00% 1.020 1.035 1.020
2011 2.00% 1.040 1.055 1.040
2012 2.00% 1.061 1.076 1.061
2013 2.00% 1.083 1.098 1.082
2014 2.00% 1.104 1.120 1.104
2015 2.00% 1.126 1.142 1.126
2016 2.00% 1.149 1.165 1.149
2017 2.00% 1.172 1.189 1.172
2018 2.00% 1.195 1.212 1.195
2019 2.00% 1.219 1.237 1.219
2020 2.00% 1.244 1.262 1.244

RDT&EN (COMPOSITE) Research, 
Development, Test & Evaluation, Navy 

(1319)
Base Year = 2009

Creating an Inflation Table Example

• Navy Example: need to do this chart 
for every commodity/appropriation type 
you need
– 2nd column:

• Inflation rates are directly from OSD 
Inflation Guidance

– 3rd column:
• Raw indices are (1 + inflation rate) *  

(previous raw index)

– 4th column:
• Weighted index is computed using 

commodity’s outlay profile and raw 
indices

• Outlay profile obtained from OSD 
Inflation Guidance

– 5th column:
• Budget year index (aka budget 

multiplier) is weighted index of that year 
(4th column) divided by the weighted 
index of the base year (in this case 
2009)

You calculate 

using OSD 

Inflation Guidance

Directly 

from OSD 

Inflation 

Guidance
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Adjusting the Base Year of an 

Inflation Table

• Adjusting the Base Year of an inflation 

table is performing a CYOld Table Year to 

CYNew Table Year computation

– Applies for both raw and weighted indices 

• For both raw and weighted indices, 

divide each index by the new year’s 

RAW index in the original table
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Adjusting the Base Year of an 

Inflation Table Example

• Example: Convert a 2010 raw and weighted 

index table to Base Year 2015

Fiscal RDT&E RDT&E 
Year RAW WEIGHTED

2004 0.867 0.880
2005 0.891 0.903
2006 0.918 0.930
2007 0.943 0.954
2008 0.961 0.972
2009 0.980 0.992
2010 1.000 1.012
2011 1.020 1.032
2012 1.040 1.053
2013 1.061 1.074
2014 1.082 1.095
2015 1.104 1.117
2016 1.126 1.139

Raw and Weighted
Base Year (FY) 2010 Divide each index 

by raw index of 

year converting to

Fiscal RDT&E RDT&E 
Year RAW WEIGHTED

2004 0.785 0.797
2005 0.807 0.818
2006 0.832 0.843
2007 0.854 0.864
2008 0.871 0.881
2009 0.888 0.898
2010 0.906 0.916
2011 0.924 0.935
2012 0.942 0.953
2013 0.961 0.972
2014 0.980 0.992
2015 1.000 1.012
2016 1.020 1.032

Raw and Weighted
Base Year (FY) 2015

Example for 2011 

weighted index:

1.032 / 1.104 = 0.935
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Custom Inflation Indices
• Inflation rates for future years are predictions, so should be estimated correctly

– Custom inflation indices may be necessary if you notice significant variance in your program’s 

realized inflation and standard inflation indices

• For some commodities/programs, as a cost estimator, you may have better information 

available to estimate future inflation than what is published in standard indices

• Examples:

– Program specific labor inflation

– Estimating commodities that experience non-standard or extreme inflation trends such as on-line 

storage and fuel

– Program has a specific mix of labor, commodities, and other expenses that is not like standard 

index combinations

• To create custom indices, use procedures outlined for composite indices

• Will need to gather historical data to estimate:

– Percent of future expenditures associated with each commodity

• Can be year-specific

– Inflation rates for each commodity

• Use historical data to predict future information, or use known values for the future (e.g., negotiated contract 

rates)

“The Development of the National Reconnaissance Office Inflation Index,” Kenneth Odom, DoDCAS, 2004

“Construction Cost Estimates,” B. A. Welsh, V. Russo, SCEA/ISPA, 2007

“NASA Inflation Study,” B. A. Welsh, K. D. Odom, SCEA/ISPA, 2008



© 2002-2013 ICEAA.  All rights reserved.

v1.2

Unit II - Module 5 86

Mean Standard (equal weights) Weighted

Arithmetic

Geometric

Harmonic

Mathematical Means

AM/GM/HM Inequality

with equality iff
http://en.wikipedia.org/wiki/Generalized_mean

http://en.wikipedia.org/wiki/Pythagorean_means

http://en.wikipedia.org/wiki/Weighted_Mean
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http://en.wikipedia.org/wiki/Generalized_mean
http://en.wikipedia.org/wiki/Pythagorean_means
http://en.wikipedia.org/wiki/Weighted_Mean
CEBoK-Glossary.xls#arithmetic_mean
CEBoK-Glossary.xls#arithmetic_mean
CEBoK-Glossary.xls#geometric_mean
CEBoK-Glossary.xls#geometric_mean
CEBoK-Glossary.xls#harmonic_mean
CEBoK-Glossary.xls#harmonic_mean
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Inflation Pitfalls and Means

• Correct:  Using (weighted) Arithmetic 
Mean to calculate Composite Index

• Pitfall #1:  Using (weighted) Arithmetic 
Mean to determine expenditure 
midpoint (“centroid”) of non-BY costs

– Should be (weighted) Harmonic Mean

• Pitfall #2:  Using (weighted) Arithmetic 
Mean to determine average inflation 
over a period of time

– Should be (weighted) Geometric Mean
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Pitfall #1 Illustrated
• Purchase 10 gal per 

month (Jan 2010-Dec 
2011)

• Total purchase (24 mo) 
$752.08 (CY)

• Divide by BY total 
($650.16) to yield 
effective index of 1.157

• Puts “midpoint” between 
Feb and Mar 2011 (3.6% 
“of the way”)

• Harmonic Mean using 
CY$ weights yields the 
correct answer

• So does Arithmetic 
Mean using BY$ weights

• Fluctuations mean 
midpoint is not 
“centered” – could 
actually be multiple 
midpoints!

NEW!

price index purchase BY CY wts BY wts AM CY AM BY HM CY HM BY

Jan-10 2.709 1.000 27.09$    27.09$    0.036 0.042 0.036 0.042 0.036 0.042

Feb-10 2.703 0.998 27.03$    27.09$    0.036 0.042 0.036 0.042 0.036 0.042

Mar-10 2.742 1.012 27.42$    27.09$    0.036 0.042 0.037 0.042 0.036 0.041

Apr-10 2.855 1.054 28.55$    27.09$    0.038 0.042 0.040 0.044 0.036 0.040

May-10 2.889 1.066 28.89$    27.09$    0.038 0.042 0.041 0.044 0.036 0.039

Jun-10 2.703 0.998 27.03$    27.09$    0.036 0.042 0.036 0.042 0.036 0.042

Jul-10 2.668 0.985 26.68$    27.09$    0.035 0.042 0.035 0.041 0.036 0.042

Aug-10 2.669 0.985 26.69$    27.09$    0.035 0.042 0.035 0.041 0.036 0.042

Sep-10 2.622 0.968 26.22$    27.09$    0.035 0.042 0.034 0.040 0.036 0.043

Oct-10 2.752 1.016 27.52$    27.09$    0.037 0.042 0.037 0.042 0.036 0.041

Nov-10 2.828 1.044 28.28$    27.09$    0.038 0.042 0.039 0.043 0.036 0.040

Dec-10 2.989 1.103 29.89$    27.09$    0.040 0.042 0.044 0.046 0.036 0.038

Jan-11 3.090 1.141 30.90$    27.09$    0.041 0.042 0.047 0.048 0.036 0.037

Feb-11 3.119 1.151 31.19$    27.09$    0.041 0.042 0.048 0.048 0.036 0.036

Mar-11 3.521 1.300 35.21$    27.09$    0.047 0.042 0.061 0.054 0.036 0.032

Apr-11 3.798 1.402 37.98$    27.09$    0.050 0.042 0.071 0.058 0.036 0.030

May-11 3.977 1.468 39.77$    27.09$    0.053 0.042 0.078 0.061 0.036 0.028

Jun-11 3.738 1.380 37.38$    27.09$    0.050 0.042 0.069 0.057 0.036 0.030

Jul-11 3.635 1.342 36.35$    27.09$    0.048 0.042 0.065 0.056 0.036 0.031

Aug-11 3.638 1.343 36.38$    27.09$    0.048 0.042 0.065 0.056 0.036 0.031

Sep-11 3.538 1.306 35.38$    27.09$    0.047 0.042 0.061 0.054 0.036 0.032

Oct-11 3.403 1.256 34.03$    27.09$    0.045 0.042 0.057 0.052 0.036 0.033

Nov-11 3.376 1.246 33.76$    27.09$    0.045 0.042 0.056 0.052 0.036 0.033

Dec-11 3.246 1.198 32.46$    27.09$    0.043 0.042 0.052 0.050 0.036 0.035

total 752.08$  650.16$  1.000 1.000 1.178 1.157 1.157 1.137

avg monthly 31.34$    

midpoint 3.134 1.157

interpolate 0.036 0.036
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Pitfall #2 Illustrated

NEW!

• Let’s suppose we have two years of 4% inflation followed 

by three years of 6% inflation

• Intuition might tell us that we should take a weighted 

average:

– Two-fifths of 4% plus three-fifths of 6%

• However, when we daisy-chain the appropriate factors, 

we see that it’s a geometric mean

• The correct annualized inflation rate is 5.195%

– For more disparate rates over longer periods of time, the 

difference is more appreciable
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Escalating Constant Year to Constant Year

1. Raw index for the chosen Constant Year for the inflated dollar 

amount.

2. Multiply the provided dollar amount by the raw index

FROM TO

raw

$100 * 1.06 = $106

TABLE

Base Year = Provided Constant Year

Base Year = Chosen Constant Year

1. Raw index for the chosen Constant Year of the provided dollar 

amount.

2. Divide the provided dollar amount by this raw index

FROM TO

raw

TABLE
$100 / 0.94 = $106
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Escalating Constant Year to Constant Year

1. Ensure that the inflation table denotes the correct appropriation or 

commodity with any Base Year.

2. Inflate the provided dollar amount to Base Year of index according 

to CY to CY directions where Base Year equals the chosen 

Constant Year (previous slide).

3. Locate the raw index that corresponds to the chosen Constant Year 

for the inflated dollar amount.

4. Multiply the result of (2) by this raw index.

FROM TO

raw

raw

TABLE

$100 / 1.10 * 1.17 = $106

Base Year = Any Base Year
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1. Base Year is to the Constant Year of the provided dollar 
amount.

2. Locate the weighted index that corresponds to the 
chosen Then Year for the inflated dollar amount.

3. Multiply the provided dollar amount by this weighted 
index

Escalating Constant Year to Then Year

FROM TO

wtd

TABLE$100 * 1.28 = $128

Base Year = Provided Constant Year

1. Inflate the provided dollar amount to Base Year of index 
according to CY to CY directions where Base Year 
equals the chosen Constant Year.

2. Locate the weighted index that corresponds to the chosen 
Then Year for the inflated dollar amount.

3. Multiply the result of (1) by this weighted index. 

Base Year = Any Base Year

$100 / 1.08 * 1.38 = $128 FROM TO

wtd

raw

TABLE
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Base Year = Chosen Constant Year

Escalating Then Year to Constant Year

1. Ensure that the inflation table denotes the correct 
appropriation and that the Base Year is equivalent to the 
chosen Constant Year you are inflating to.

2. Locate the weighted index that corresponds to the Then Year 
of the provided dollar amount. 

3. Divide the provided dollar amount by this weighted index.

$100 / 0.91 = $110

FROM TO

wtd

TABLE

1. Inflate the provided dollar amount to Base Year of index 

according to TY to CY directions where Base Year 

equals the chosen Constant Year.

2. Locate the raw index that corresponds to the chosen 

Constant Year for the inflated dollar amount.

3. Multiply the result of (1) by this raw index.

Base Year = Any Base Year

$100 / 1.07 * 1.18 = $110

FROM TO

raw

wtd

TABLE
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1. Base year is equivalent to the Then Year of the 
provided dollar amount.

2. Locate the BYM that corresponds to the chosen Then 
Year for the inflated dollar amount.

3. Multiply the provided dollar amount by this 

budget year multiplier.

Escalating Then Year to Then Year

FROM TO

BYM

TABLE$100 * 1.45 = $145

Base Year = Provided Then Year

1. Locate the BYM that corresponds to the Then 

Year of the provided dollar amount.

2. Divide the provided dollar amount by this BYM. 

3. Locate the BYM that corresponds to the chosen 

Then Year for the inflated dollar amount.

4. Multiply the result of (3) by this BYM.

Base Year = Any Base Year

FROM TO

BYM

BYM

TABLE
$100 / 1.03 * 1.49 = $145
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Escalating Then Year to Then Year

1. Locate the weighted index that corresponds to the 

Then Year of the provided dollar amount.

2. Divide the provided dollar amount by this weighted 

index. 

3. Locate the weighted index that corresponds to the 

chosen Then Year for the inflated dollar amount.

4. Multiply the result of (3) by this weighted index.

Base Year = Any Base Year

FROM TOTABLE

$100 / 1.05 * 1.52 = $145

wtd

wtd


