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Presenter
Presentation Notes
Good afternoon everyone. After lunch, last periods, getting a course that has “cost” and “accounting” in the title, I’m sure some of you would prefer this…NEXT SLIDE…please remove sharp objects from your table…Cost concepts are integral to resource management and decision making because they provide the information and basis for making those decisions.Cost analysis allows us to compare apples to apples in program decision making



Who are we?

• Sponsored by Secretary of Defense
– Department of Defense (DoD) Instruction 5010.35

• Established in 1965 at the              
Naval Postgraduate School (NPS)
– Dr. Charles Hitch, OSD comptroller under SecDef

McNamara, used NPS faculty to teach analytical 
and business approaches to make the              
best use of defense resources

Defense Resources Management 
Institute (DRMI)



Course Goals 

• To develop a broad-based analytical 
framework for defense decision makers

– emphasizing the economic and efficient 
allocation of scarce defense resources to 
competing mission areas.

• To provide an environment for the 
comparative exchange of ideas related to the 
management of national security



What do we teach? 
Resident Courses:
• General
– International Defense Management 

Course (IDMC)—10 weeks; 2 per year
– Defense Resources Management 

Course (DRMC)—4 weeks; 4 per year
– Senior International Defense Management 

Course (SIDMC)—4 weeks; once per year
• Specific
– Multi-Criteria Decision Making—2 weeks 
– Introduction to Budget Concepts—8 days 
– Risk Management—2 weeks
– Performance Management & Budgeting—

1 week
– Human Capital RM—2 weeks

Non-Resident Events:
• Mobile Courses—1-2 weeks
• Workshops—3-5 days
• Seminars—3-5 days

• Tailored to country’s specific 
needs

• Conducted in appropriate 
language

• Opportunity to quickly build a 
large cohort



More information
• Target audience: 

– Military E-7 and above; 0-3 and above
– Civilian GS-9 and above 

• NO tuition charged for DoD military and 
civilians

• Sending agency responsible for travel and 
per diem (Army Centrally Funded FY19)

• Website: http://my.nps.edu/web/drmi



Cost Questions

• Cost concepts are integral to resource 
management and decision making 
because they provide the information 
and basis for making those decisions

Presenter
Presentation Notes
So the answer to the cost questions will depend on your particular perspective…In the planning stage, cost estimates will be very broad and based on assumptions and subjective assessmentsIn the programming stage, the focus will be on costs that are relevant to a particular decision and set of alternatives and include LCCIn the budgeting and execution stage, costs are more objective, precise and detailed, focus on the short term



Presenter
Presentation Notes
So as a safety precaution, please put away any sharp objects such as pencils, scissors, samurai swords…Cost concepts are integral to resource management and decision making because they provide the information and basis for making those decisions.Cost analysis allows us to compare apples to apples in program decision making



Learning Objectives

• Identify different types of costs and their 
relevance

• Understand Cost Analysis
– Calculate life-cycle cost
– Understand net present value and its use in 

defense cost analysis
• Time Value of money
• Cost Accounting
• Cost Estimating techniques 

Presenter
Presentation Notes
These are the LOs I plan to cover this afternoon…



Will it do the job?

When can we get it?

How much will it cost?

What can go wrong?

Key Decision Criteria

Presenter
Presentation Notes
As Financial Managers, what are your main concerns when considering the acquisition of a system?To help us make the best possible choice we try to identify and, wherever feasible, to measure and evaluate the pros and cons of our alternatives.  That is, we try assess their costs and benefits.No decision maker can sensibly claim to be comparing costs and benefits unless he has a clear and defensible notion about the meaning of cost. Performance, schedule, cost, risk



What is Cost?

Cost is a measure of the
consequences of a decision

• The real physical resources consumed
• The money equivalent of the real physical 

resources used.
• The value of benefits foregone in the 
alternative use of resources.

Presenter
Presentation Notes
I take my kids to the fair – what does it cost??   Money I spend, obviously, but what else?   1) Time – did NOT mow the grass, do the yard, because was at fair instead.  2)  did NOT see a movie, read my newspaper, or whatever else I would have done.  



Cost Questions

• What would it cost if…? (P)

• What will it cost and when? (P)

• How much is it actually costing? (BE)

• How much did it cost? (E)

Presenter
Presentation Notes
So the answer to the cost questions will depend on your particular perspective…In the planning stage, cost estimates will be very broad and based on assumptions and subjective assessmentsIn the programming stage, the focus will be on costs that are relevant to a particular decision and set of alternatives and include LCCIn the budgeting and execution stage, costs are more objective, precise and detailed, focus on the short term



Why Analyze Costs?

• To compare alternatives

• To prepare budget

• To achieve economy and efficiency

Presenter
Presentation Notes
Why do we have to make choices?  Because we must allocate our limited resources among many competing alternatives.  The less an alternative costs us, the more we have for other choices.Budget – operational plan stated in monetary terms



A Variety of Costs…

• Relevant costs and irrelevant costs
• Past costs and future costs
• Fixed costs and variable costs
• Recurring costs and non-recurring costs
• External costs and internal costs
• Opportunity cost

Presenter
Presentation Notes
CostsDo costs of an A/C Carrier, B52 Bomber or M1 Abrams tank  lie in the past or future? Past (resources used to build); Future (alternative uses).  How far backward, or into the future must the cost analyst look?Relevant costs lie in the future, not the past.  If for example, we are estimating the use of a Carrier that has already been constructed, the construction cost is no longer relevant.  Costs that have already been incurred are the result of past decisions.For that reason, economists stress the fact that past costs are sunk costs and the importance of future costs or incremental costs—what matters in deciding whether or not to complete a half-built carrier isn’t the past costs already incurred but the additional or incremental costs to complete it, which represent meaningful alternatives.Variable costs tend to vary directly with the production rate; Fixed costs are relatively independent of changes in the production rateRecurring costs--Maintenance, pay, fuel, spare parts are all recurring; R&D, procurement, initial training, construction of facilities, etc., are nonrecurring.External vs. Internal – Perhaps the Navy would not be concerned about costs of an Army program (external to the Navy).  On the other hand, a DOD analyst would be concerned with costs borne by any of the three services.Life Cycle Costs - Cradle to grave (R&D+Proc+MILCON+ Operating+Disposal)



Relevant vs. Irrelevant

• Relevant costs—Costs that are 
contingent upon a specific choice or 
decision under consideration.

• Irrelevant costs—Any cost that will be 
incurred regardless of the decision at 
hand.

Presenter
Presentation Notes
Relevant vs irrelevant costsExample:  Let’s say you’ve decided to buy a laptop computer online, 3 models.  What’s important in a laptop?Size, speed, capacity



Holiday trip example

A friend with a large SUV invites you and 
three other friends on a holiday trip so all 
five of you can share the transportation costs. 
The “round trip” journey is 500 miles. How 
much should each of you pay for the trip?



Estimated annual cost

1. Depreciation $2000
2. Interest on investment in car 740
3. License fee and taxes 1500
4. Parking ($20 per month) 240
5. Insurance 435
6. Gasoline ($.16 per mile) 1600
7. Oil/Lubrication 60
8. Tires (Replaced every 50,000 miles

at a cost of $500) 100
9. Repairs and maintenance 400

Total annual cost $7,075

Presenter
Presentation Notes
Let’s look at an example.  Suppose I own a 6 pax SUV and I incur the following costs on it annually.Estimated annual cost of SUV ownership (10,000 miles per year)



Estimated cost of trip

Cost per mile = $7,075/10,000 = $.71

Cost of trip = $.71/mile x 500 miles = $355

Cost per person = $355/5 = $71

Presenter
Presentation Notes
Suppose I’m planning a trip that is 500-miles R/T and I’m taking 5 people with me.  Would it be fair for me to charge $71 per person?



Estimated annual cost

1. Depreciation $2000
2. Interest on investment in car 740
3. License fee and taxes 1500
4. Parking ($20 per month) 240
5. Insurance 435
6. Gasoline ($.16 per mile) 1600
7. Oil/Lubrication 60
8. Tires (Replaced every 50,000 miles

at a cost of $500) 100
9. Repairs and maintenance 400

Total annual cost $7,075

Presenter
Presentation Notes
Depreciation, Interest, Fees, Parking, and Insurance are irrelevant because they’re costs that would have to be paid regardless of the trip, therefore, these costs shouldn’t be included in the cost analysis.  They are the result of the past decision to buy and operate the car on a routine basis.  These costs can’t be avoided.The only relevant costs are the future incremental costs that are directly related to the decision to make this trip: Gas, Oil, Tires, Repairs & Maintenance.  These cost can be avoided if a different decision is made, e.g., spend the weekend at home watching the big game..



Incremental costs

Gasoline ($.16 x 500) $80
Oil Lubrication ($60/10,000 x 500) 3
Tires ($100/10,000 x 500) 5
Repairs/Maintenance 

($400/10,000 x 500) 20
Total Incremental Cost $108

Presenter
Presentation Notes
Depreciation, Interest, Fees, Parking, and Insurance are irrelevant because they’re costs that would have to be paid regardless of the trip, therefore, these costs shouldn’t be included in the cost analysis.  They are the result of the past decision to buy and operate the car on a routine basis.  These costs can’t be avoided.The only relevant costs are the future incremental costs that are directly related to the decision to make this trip: Gas, Oil, Tires, Repairs & Maintenance.  These cost can be avoided if a different decision is made, e.g., spend the weekend at home watching the big game..



Re-estimated cost of trip

Cost per mile = $108/500 = $.216

Cost per person = $108/5 = $21.60



Check on Learning 

Irrelevant costs are defined as:

a.  The shoes I bought last week 
(my husband, boyfriend will never know)

b.  Any cost that will be incurred regardless
of the decision at hand

c. My $500 round of golf tomorrow
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A Variety of Costs…

• Relevant costs and irrelevant costs
• Past (sunk) costs and future costs
• Fixed costs and variable costs
• Recurring costs and non-recurring costs
• External costs and internal costs
• Opportunity cost

Presenter
Presentation Notes
CostsDo costs of an A/C Carrier, B52 Bomber or M1 Abrams tank  lie in the past or future? Past (resources used to build); Future (alternative uses).  How far backward, or into the future must the cost analyst look?Relevant costs lie in the future, not the past.  If for example, we are estimating the use of a Carrier that has already been constructed, the construction cost is no longer relevant.  Costs that have already been incurred are the result of past decisions.For that reason, economists stress the fact that past costs are sunk costs and the importance of future costs or incremental costs—what matters in deciding whether or not to complete a half-built carrier isn’t the past costs already incurred but the additional or incremental costs to complete it, which represent meaningful alternatives.Variable costs tend to vary directly with the production rate; Fixed costs are relatively independent of changes in the production rateRecurring costs--Maintenance, pay, fuel, spare parts are all recurring; R&D, procurement, initial training, construction of facilities, etc., are nonrecurring.External vs. Internal – Perhaps the Navy would not be concerned about costs of an Army program (external to the Navy).  On the other hand, a DOD analyst would be concerned with costs borne by any of the three services.Life Cycle Costs - Cradle to grave (R&D+Proc+MILCON+ Operating+Disposal)



Past vs. Future costs

• Costs which have already occurred 
(past or sunk costs) are generally 
irrelevant in a cost analysis.

• Cost analysis should focus on costs 
which will be incurred in the future.

Presenter
Presentation Notes
Let’s say you’re buying a $750K house and give a nonrefundable $100K down payment.  The housing market devalues before you close on the house and you find a similar house you like more for $600K.  Should you walk away and buy the other house?SOMETIMES SUNK COSTS ARE PSYCHOLOGICALLY RELEVANT



Example: Sunk Costs 
• Future Combat Systems. A brigade of weapons 

systems, from tanks to drones and war-fighting 
software, all connected over an advanced wireless 
network. Its projected budget swelled to $159 
billion. By the time Defense Secretary Robert Gates 
nixed the program in 2009, the Pentagon had already 
spent around $19 billion to develop it.

• Expeditionary Fighting Vehicle. This amphibious 
assault vehicle, envisioned as a tank that swims from 
sea to shore with 17 Marines on board, was canceled
in 2011 after ballooning costs and poor performance. 
Its development costs notoriously ate up $3.3 billion.

Presenter
Presentation Notes
Carnival – playing those basketball games……  Since I have already blown $10, I am “due” to win if I keep playing, right???



A Variety of Costs…

• Relevant costs and irrelevant costs
• Past costs and future costs
• Fixed costs and variable costs
• Recurring costs and non-recurring costs
• External costs and internal costs
• Opportunity cost

Presenter
Presentation Notes
CostsDo costs of an A/C Carrier, B52 Bomber or M1 Abrams tank  lie in the past or future? Past (resources used to build); Future (alternative uses).  How far backward, or into the future must the cost analyst look?Relevant costs lie in the future, not the past.  If for example, we are estimating the use of a Carrier that has already been constructed, the construction cost is no longer relevant.  Costs that have already been incurred are the result of past decisions.For that reason, economists stress the fact that past costs are sunk costs and the importance of future costs or incremental costs—what matters in deciding whether or not to complete a half-built carrier isn’t the past costs already incurred but the additional or incremental costs to complete it, which represent meaningful alternatives.Variable costs tend to vary directly with the production rate; Fixed costs are relatively independent of changes in the production rateRecurring costs--Maintenance, pay, fuel, spare parts are all recurring; R&D, procurement, initial training, construction of facilities, etc., are nonrecurring.External vs. Internal – Perhaps the Navy would not be concerned about costs of an Army program (external to the Navy).  On the other hand, a DOD analyst would be concerned with costs borne by any of the three services.Life Cycle Costs - Cradle to grave (R&D+Proc+MILCON+ Operating+Disposal)



Fixed vs. Variable costs

• Variable costs are costs that tend to 
vary directly with the production rate

• Fixed costs are costs that are relatively 
independent of changes in the 
production rate. 



Fixed vs. Variable costs

• 200 helicopters cost $400 million.
– $200 million:  Fixed cost--independent of 

number of helicopters ordered.
– $200 million:  Variable cost--$1 million per 

helicopter

• Assuming same fixed and variable costs, 
100 helicopters would cost $300 million. 



A Variety of Costs…

• Relevant costs and irrelevant costs
• Past costs and future costs
• Fixed costs and variable costs
• Recurring costs and non-recurring costs
• External costs and internal costs
• Opportunity cost
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CostsDo costs of an A/C Carrier, B52 Bomber or M1 Abrams tank  lie in the past or future? Past (resources used to build); Future (alternative uses).  How far backward, or into the future must the cost analyst look?Relevant costs lie in the future, not the past.  If for example, we are estimating the use of a Carrier that has already been constructed, the construction cost is no longer relevant.  Costs that have already been incurred are the result of past decisions.For that reason, economists stress the fact that past costs are sunk costs and the importance of future costs or incremental costs—what matters in deciding whether or not to complete a half-built carrier isn’t the past costs already incurred but the additional or incremental costs to complete it, which represent meaningful alternatives.Variable costs tend to vary directly with the production rate; Fixed costs are relatively independent of changes in the production rateRecurring costs--Maintenance, pay, fuel, spare parts are all recurring; R&D, procurement, initial training, construction of facilities, etc., are nonrecurring.External vs. Internal – Perhaps the Navy would not be concerned about costs of an Army program (external to the Navy).  On the other hand, a DOD analyst would be concerned with costs borne by any of the three services.Life Cycle Costs - Cradle to grave (R&D+Proc+MILCON+ Operating+Disposal)



One-Time vs. Recurring costs

• One-time costs are costs that are paid 
once in the product lifecycle.
– Research and development
– Acquisition
– Disposal

• Recurring costs are costs that are paid 
repeatedly in most or all of the product 
lifecycle.
– Operations and support

Presenter
Presentation Notes
PARTICIPATION:We will get into this in a few slides	





Check on Learning 

Recurring costs are defined as:

a. Two words – Starbucks Cappuccino

b. costs that are paid repeatedly in most 
or all of a product lifecycle.

c.  Trips to Colorado Rockies games
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A Variety of Costs…

• Relevant costs and irrelevant costs
• Past costs and future costs
• Fixed costs and variable costs
• Recurring costs and non-recurring costs
• External costs and internal costs
• Opportunity cost

Presenter
Presentation Notes
CostsDo costs of an A/C Carrier, B52 Bomber or M1 Abrams tank  lie in the past or future? Past (resources used to build); Future (alternative uses).  How far backward, or into the future must the cost analyst look?Relevant costs lie in the future, not the past.  If for example, we are estimating the use of a Carrier that has already been constructed, the construction cost is no longer relevant.  Costs that have already been incurred are the result of past decisions.For that reason, economists stress the fact that past costs are sunk costs and the importance of future costs or incremental costs—what matters in deciding whether or not to complete a half-built carrier isn’t the past costs already incurred but the additional or incremental costs to complete it, which represent meaningful alternatives.Variable costs tend to vary directly with the production rate; Fixed costs are relatively independent of changes in the production rateRecurring costs--Maintenance, pay, fuel, spare parts are all recurring; R&D, procurement, initial training, construction of facilities, etc., are nonrecurring.External vs. Internal – Perhaps the Navy would not be concerned about costs of an Army program (external to the Navy).  On the other hand, a DOD analyst would be concerned with costs borne by any of the three services.Life Cycle Costs - Cradle to grave (R&D+Proc+MILCON+ Operating+Disposal)



External vs. Internal
• Internal Costs are the costs that the buyer of a 

good or service pays the seller. 
• External Costs (or externalities), in contrast, are 

the costs that people other than the buyer are 
forced to pay as a result of the transaction. 
(particular individuals or society at large). 

• For example, the manufacturing cost of a car 
reflects the internal costs for the manufacturer The 
polluted waters or polluted air also created as part 
of the process of producing the car is an external 
cost borne by those who are affected by the 
pollution The driver does not compensate for the 
environmental damage caused by using the car.
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Opportunity Costs

• value of the best alternative that was not 
chosen in order to pursue the current 
endeavor—i.e., what could have been 
accomplished with the resources 
expended in the undertaking. It 
represents opportunities forgone

• What I WOULD do if I DIDN’T do what I 
AM DOING

Presenter
Presentation Notes
My being at West Point



Cost Analysis

• A sequential process that involves the 
identification, measurement and 
evaluation of alternatives. 

• Requires:
– Understanding objectives and alternatives
– Use of appropriate cost categories
– Discrimination between relevant and 

irrelevant costs
– Emphasis on life cycle costs

Presenter
Presentation Notes
Systems Analysis—an approach to complex decisions of choice.  To help us make the best possible choice we try to identify and, wherever feasible, to measure and evaluate the pros and cons of our alternatives.We can’t evaluate alternatives unless we can first measure them, and we can’t measure them without first identifying them.  Cost Analysis is essentially a sequential process: identification, measurement, and then evaluation of alternativesWe have the option of measuring costs of a program in several different ways; we also have the option of using dollars as a general-purpose measure of many costs and benefits of a program.Suppose we are trying to decide whether or not to procure and deploy a new capability.  We could estimate:  1. the resources required for it, e.g., manpower, facilities, etc.  2. the alternative uses of those resources  3. the value of the alternatives.  4. the dollar expenditures entailed by the procurementThe ultimate meaning of cost must be found in #3: the value of alternatives



Lifecycle Costs

• Research and 
Development

• Adquisition
• Operating and 

Support
– Manpower
– Fuel
– Parts
– Other supplies
– Services

• Disposal/Residual

cost

time

R&D

Acquisition Operations

Residual?

Presenter
Presentation Notes
When we combine this two (one time and recurring costs) we refer to it a the product LCC.



A Simple Life-Cycle Cost Model

LCC = a + bx + cxy +/- d
a = one-time system costs (R&D)
b = one-time unit costs (Acquisition)
x = number of units
c = recurring (annual) operating costs
y = number of years operated
d = disposal costs (+) or residual value (-)

Presenter
Presentation Notes
Discuss the affect of x on b—as x increases, b generally decreases due to affect of fixed costs and/or learningc may not be a constant—deterioration due to use will tend to increaseWhat about inflation?



cost

time

How do you evaluate different 
alternative costs (or benefits) flows 
over time ?? 

The further out costs are slated to 
occur, the more uncertainty…..

Life-Cycle Costs
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Present Value Analysis
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A Matter of Time

You’ve won 195 MILLION dollars!

Lump sum now or equal payments over 25 years?
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• Pay me later…
̶ $7.8 million/year for 25 years = $195 million

• Pay me NOW!
̶ ~$115,000,000* – (assuming 5% discount 

rate)

• Difference: $80 million!!!

A Matter of Time

*$7.8 million per year for 25 years, starting 1 Jun 15 ~=$114,998,000

Presenter
Presentation Notes
Winner of $337M Powerball on Aug 15 2012: Donald Lawson—took $224M Lump sumMaximizing The Time Value Of Lottery EarningsIn simplest terms, the theory of Time Value of Money states that when all things are equal money in hand today is worth more than the same amount of money in the future—say in a year from now.  For you, this means that it is better for you to have your money now rather than wait for it. That way you can use it to make purchases or to invest at a rate of return.  But if you are collecting lottery payments over time you probably chose that option because you would get more money in the end; it's already invested.  So does this mean that you have already hedged against the future value of your money?  Maybe and maybe not.  Let's consider this point from all angles.What Is Your Money Costing You?Consider this.  If you do not currently have your money in hand, then you do not really have it, do you?  The annuity purchased by your state's lottery commission does.  In order to spend your money you have to borrow money from someone else (at their discretion, too).  Any time you borrow money it is at a cost to you; it costs you fees and interest.  And that cost will continue on for years until the debt is repaid.  In other words, it costs you more every time you have to borrow money than it would if you had your cash in hand and had the ability to pay cash money.  And if the interest that you are paying is a higher rate than the interest your money is earning, then you are losing even more, and that cost will not be recouped by waiting for the accumulation of interest and collecting the full amount.Will The Value Of Your Money Keep Up With The Future?Ask your grandparents what a gallon of gasoline cost them when they started driving.  Guaranteed (unless Grandma got her license yesterday), they paid significantly less than you are paying for that same gallon today.  Why?  Because the cost of living is always increasing, and the value of the dollar over time depreciates; you can have more buying power today with a smaller amount of money than you will tomorrow with a larger sum.  You can do more with less today than you can with more tomorrow.  This, too, factors into the true time-value of your money.
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– Inflation
– Risk
– Opportunity Costs

Nominal

Discount Rates

Nominal Discount Rate includes your 
expectation about inflation (current prices)
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How can we evaluate alternatives 
with different cash flows over 

time? 



Present Value Analysis

• Facilitates comparison of projects with 
different cash flows over  time. 

• Allows comparison of a particular 
program to the “expected next-best use” 
of funds -- the opportunity cost of 
resource allocation

• Analytical tool, not a decision rule

Presenter
Presentation Notes
Although some disagree, it might be argued that present value analysis is NOT designed or suited to mitigate the uncertainty of predicting future cash flows.One way to deal with uncertainty about future cash flows it to perform cash flow sensitivity analysis based upon distributions of expected cash flows rather than folding uncertainty into the opportunity cost of fund allocation.
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The value which a sum today will accumulate to in 
the future given a specified compound rate (r = 10%)

time0 1 2 3 4 5

$1000
P F1

$1100
F2

$1210
F3

F3 = $1210 (1+.10) = $1000 (1+.10)(1+.10)(1+.10) = $1000 (1+.10)3 = $1331

$1331
F4

$1464
F5

$1611

Future Value

F P rn
n= +( )1 compound

factor
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The value of expected future cash flows discounted 
back to the present at a specified discount rate

(r = 10%)

time0 1 2 3 4 5

$?
P F5

$1000$621

Present Value

1
(1 )nr+

discount
factor

P = Fn *
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Discount Factor Tables



 Discount Rate ( r ) 
n 2% 4% 5% 7% 10% 15% 20% 25% 
1 0.9804 0.9615 0.9524 0.9346 0.9091 0.8696 0.8333 0.8000 
2 0.9612 0.9246 0.9070 0.8734 0.8264 0.7561 0.6944 0.6400 
3 0.9423 0.8890 0.8638 0.8163 0.7513 0.6575 0.5787 0.5120 
4 0.9238 0.8548 0.8227 0.7629 0.6830 0.5718 0.4823 0.4096 
5 0.9057 0.8219 0.7835 0.7130 0.6209 0.4972 0.4019 0.3277 
6 0.8880 0.7903 0.7462 0.6663 0.5645 0.4323 0.3349 0.2621 
7 0.8706 0.7599 0.7107 0.6227 0.5132 0.3759 0.2791 0.2097 
8 0.8535 0.7307 0.6768 0.5820 0.4665 0.3269 0.2326 0.1678 
9 0.8368 0.7026 0.6446 0.5439 0.4241 0.2843 0.1938 0.1342 
10 0.8203 0.6756 0.6139 0.5083 0.3855 0.2472 0.1615 0.1074 
11 0.8043 0.6496 0.5847 0.4751 0.3505 0.2149 0.1346 0.0859 
12 0.7885 0.6246 0.5568 0.4440 0.3186 0.1869 0.1122 0.0687 
13 0.7730 0.6006 0.5303 0.4150 0.2897 0.1625 0.0935 0.0550 
14 0.7579 0.5775 0.5051 0.3878 0.2633 0.1413 0.0779 0.0440 
15 0.7430 0.5553 0.4810 0.3624 0.2394 0.1229 0.0649 0.0352 
16 0.7284 0.5339 0.4581 0.3387 0.2176 0.1069 0.0541 0.0281 
17 0.7142 0.5134 0.4363 0.3166 0.1978 0.0929 0.0451 0.0225 
18 0.7002 0.4936 0.4155 0.2959 0.1799 0.0808 0.0376 0.0180 
19 0.6864 0.4746 0.3957 0.2765 0.1635 0.0703 0.0313 0.0144 
20 0.6730 0.4564 0.3769 0.2584 0.1486 0.0611 0.0261 0.0115 
21 0.6598 0.4388 0.3589 0.2415 0.1351 0.0531 0.0217 0.0092 
22 0.6468 0.4220 0.3418 0.2257 0.1228 0.0462 0.0181 0.0074 
23 0.6342 0.4057 0.3256 0.2109 0.1117 0.0402 0.0151 0.0059 
24 0.6217 0.3901 0.3101 0.1971 0.1015 0.0349 0.0126 0.0047 
25 0.6095 0.3751 0.2953 0.1842 0.0923 0.0304 0.0105 0.0038 
26 0.5976 0.3607 0.2812 0.1722 0.0839 0.0264 0.0087 0.0030 
27 0.5859 0.3468 0.2678 0.1609 0.0763 0.0230 0.0073 0.0024 
28 0.5744 0.3335 0.2551 0.1504 0.0693 0.0200 0.0061 0.0019 
29 0.5631 0.3207 0.2429 0.1406 0.0630 0.0174 0.0051 0.0015 
30 0.5521 0.3083 0.2314 0.1314 0.0573 0.0151 0.0042 0.0012 
 
* End of year discount factor = (1+r) - n  



53

Example

SYSTEM A SYSTEM B
Year R&D Procurement O&M Total Year R&D Procurement O&M Total

1 20 20 1 10 10
2 23 23 2 10 10
3 15 15 30 3 5 5 10
4 20 10 30 4 5 5 10
5 10 13 23 5 3 7 10
6 4 4 6 20 20
7 4 4 7 20 20
8 4 4 8 20 20
9 4 4 9 20 20
10 4 4 10 20 20

Total 58 45 43 146 Total 25 13 112 150

PREFERENCE??

Presenter
Presentation Notes
Assume equal effectiveness



Example (7% mid-year)
System A 

      
     Present 

Year R&D Acq. O&S Total Value 
      1 20   20 19.33 

2 23   23 20.78 
3 15 15  30 25.33 
4  20 10 30 23.67 
5  10 13 23 16.96 
6   4 4 2.76 
7   4 4 2.58 
8   4 4 2.41 
9   4 4 2.25 
10   4 4 2.10 
      Total 58 45 43 146 118.18 

 



System B 
      
     Present 

Year R&D Acq. O&S Total Value 
      1 10   10 9.67 

2 10   10 9.03 
3 5 5  10 8.44 
4  5 5 10 7.89 
5  3 7 10 7.38 
6   20 20 13.79 
7   20 20 12.88 
8   20 20 12.04 
9   20 20 11.25 
10   20 20 10.52 
      Total 25 13 112 150 102.89 

 

Example (7% mid-year)



Uncertainties and Future Costs

• How do we identify and measure all the 
possible forgone future benefits?

• What inflation rate will prevail?

• What discount rate should we use?

• How do we deal with uneven project 
lives?

Useful tool - sensitivity analysis



Present Values for Systems A & B
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Nominal and Real Discount Rates: 2015

Nominal        Real
• 3-year 1.7 0.1
• 5-year 2.2 0.4
• 7-year 2.5 0.7
• 10-year 2.8 0.9
• 20-year 3.1 1.2
• 30-year 3.4 1.4

Nominal rates often used in lease-purchase analysis; Real rates often used in cost-effectiveness 
analysis.  Use linear interpolation for different project durations.

(OMB 94) 

Ref: http://www.whitehouse.gov/omb/circulars_a094_a94_appx-c/

(no inflation premium)



Applications of Cost Analysis 
• Buy Now or Later? 
• Buy Which One? 
• Buy How Many? 
• Buy New or Used? 
• Buy or Lease? 
• Insource or Outsource? (Privatization)

• Break-up or Consolidate Production? 
(Economies of Scale)

• Specialize or Diversify? (Multi-product organization: 
Economies of Scope)



“We are neither hunters nor gatherers.  
We are accountants.”

Cost Accounting

Presenter
Presentation Notes
If cost is the measure of the consequences of decisions, then accounting is what helps us measure and quantify those consequences



What is Accounting?

The system of recording and 
summarizing business and financial 
transactions and analyzing, verifying, 
and reporting the results*

*Webster’s dictionary, 2015

Presenter
Presentation Notes
A company needs to hire an accountant and is interviewing 3 applicants.  They ask all 3 the same questions: How much is half of two plus two?The first candidate replies 4, computed as follows:	 0.5*(2+2)=4The second applicant replies 3, computed as follows:	(0.5*2) +2=3The third applicant replies: What number do you want it to be?  They hire him on the spot!
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Types of Accounting

• Financial Accounting
– Preparation of financial 

statements for external users

• Managerial Accounting
– Providing cost data for internal 

users

Presenter
Presentation Notes
Accounting can be divided into two general categories depending on the primary users of the information.Accounting info used for external purposes may need to be modified to provide appropriate info for managerial DM. e.g., managerial decisions deal with the future, so estimates of future costs may be more valuable for DM than the historical and current costs that are reported externally.Chief Financial Officers Act (CFO) focuses on financial accounting.Government Performance and Results  Act (GPRA) focuses on managerial accounting.
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Financial Managerial

Users External Internal

Rules GAAP SFFAS

Scope (detail) Entire Org Parts of Org

Frequency Qtr/Annual As needed

Orientation Past Future

Financial vs. Managerial Accounting

Presenter
Presentation Notes
FASAB=Federal Accounting Standards Advisory BoardSFFAS=Statement of Federal Financial Accounting Standards (issued by FASAB)Actg info used for external purposes may need to be modified to provide appropriate info for managerial DM. e.g., managerial decisions deal with the future, so estimates of future costs may be more valuable for DM than the historical and current costs that are reported externally.Chief Financial Officers Act (CFO) focuses on financial accounting.Government Performance and Results  Act (GPRA) focuses on managerial accounting.As xxx mentioned in the Performance Mgt lecture on Wed, we need to know how well we’re converting inputs to outputs (efficiency) and how well those outputs achieve our desired goals and objectives (effectiveness).  Cost accounting is a tool we can use to do this type of analysis.
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Cost Accounting

A subset of managerial accounting 
dealing with relevant cost elements 
necessary for management analysis and 
decision making purposes.

Presenter
Presentation Notes
Cost accounting is a tool that can help us determine how well we’re converting inputs to outputs (efficiency) and how well those outputs achieve our desired goals and objectives (effectiveness).
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Cost Accounting Uses 

• Cost control 
• Budgeting 
• Performance measurement
• Determining reimbursements
• Setting fees and prices
• Program evaluations
• Economic choice decisions

Presenter
Presentation Notes
1. Cost Control and Budgeting. Information on the costs of program activities can be used as a basis to estimate future costs in preparing and reviewing budgets. Once budgets are approved and executed, cost information serves as a feedback mechanism to guide future budget development and decisions. Using cost information federal managers can control and reduce costs, find and avoid waste, and benefit the warfighter by having the right equipment at the right place and time. For example, with appropriate cost information, federal managers can: -- Compare costs with known or assumed activity benefits, identify value-added and non-value added activities, and make decisions to reduce resources devoted to activities that do not add value. -- Compare and determine reasons for variances between actual and budgeted costs of an activity or a product. Standard rates used to estimate future costs could facilitate variance analysis. -- Compare cost changes over time and identify their causes. -- Identify and reduce, where appropriate, excess capacity costs. -- Compare costs of similar activities and find causes for cost differences, if any. -- Support business process improvement initiatives. 2. Performance Measurement. Measuring performance provides a means of improving program efficiency, effectiveness, and program results. One of the stated purposes of the GPRA of 1993 is to ". . . improve the confidence of the American people in the capability of the federal government, by systematically holding federal agencies accountable for achieving program results." Measuring costs is an integral part of measuring performance in terms of efficiency and cost-effectiveness. Efficiency is measured by relating outputs to inputs and is often expressed by the cost per unit of output. While effectiveness in itself is measured by the outcome or the degree to which a predetermined objective is met, it is commonly combined with full cost information to show "cost-effectiveness”. The efforts and accomplishments of a government entity can be evaluated with the following measures: --Measures of organization efforts; the costs of resources used or consumed. --Measures of accomplishments which are outputs (the quantity of services provided) and outcomes (the results of those services); --Measures that relate efforts to accomplishments, such as cost per unit of output or cost-effectiveness. Performance measurement requires both financial and non-financial measures. Cost is a necessary element for performance measurement, but is not the only element. SFFAS 4 makes the point in many areas that both cost and value information are critical to internal decision making. 3. Determining Reimbursements and Setting Fees and Prices. Cost information is an important basis in setting fees and reimbursements. Pricing and costing, however, are two different concepts. In the federal government, setting prices is a policy matter, sometimes governed by statutory provisions and regulations, and other times by managerial or public policies. Thus, the price of a good or service does not necessarily equal the cost of the good or the service determined under a particular set of principles. 4. Program Evaluations. Cost of resources consumed by programs coupled with program performance are the primary factors in making policy decisions related to program authorization, modification, and discontinuation. These decisions are usually subject to policy constraints, and often require the consideration of social and economic costs and benefits affecting different sectors of the economy and society. *5. Economic Choice Decisions. Often, agencies and programs face decisions involving choices among alternative actions, such as whether to do a project in-house or contract it out; to accept or reject a proposal; or to continue or discontinue a product or service. Making these decisions requires cost comparisons among available alternatives. 
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Cost of Outputs

You have dinner with three friends at 
Bob’s Big n’ Juicy Steakhouse. You’re 
really watching your great figure, so you 
have soup and salad for dinner and drink 
water. Your friends have T-bone steaks, a 
couple of bottles of the finest wine, and of 
course, decadent deserts. The bill is $325 
plus tip and your friends suggest to split 
the bill equally among the four of you.

Presenter
Presentation Notes
Would you have an issue with this method of allocating cost?  Why?  Ideally, you prefer to allocate costs in the same amounts as they were created, so you want to “track” who consumed what and how much it cost.  In other words, some sort of cost accounting system that allows you to accumulate and then allocate costs to outputs.



The Myth of the $600 Hammer

When contractors allocated their 
engineering expenses among the items on 
the project list - a bookkeeping exercise that 
had no effect on the price the Pentagon paid 
overall - they simply treated every item the 
same. So the hammer, originally $15, picked 
up the same amount of R&D overhead, 
$420, as each of the highly technical 
components.

Sydney J. Friedberg, Jr. National Journal, Dec 1998

Presenter
Presentation Notes
Procurement scandals of the ’80s.$435 got inflated to $600 by later news storiesThe hammer got as much overhead as the engine $640 toilet seat for a P-3 Anti-submarine Warfare Aircraft—expensive because of both requirements and fraud.
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Cost Classifications

• Direct cost.  A cost that can be easily 
traced to an individual cost object.
– Direct Materials
– Direct Labor

• Indirect (overhead) cost.  A cost that 
supports more than one cost object.

Presenter
Presentation Notes
Examples of cost objects:Activity—equipment repaired, products tested for qualityProduct—Paper towels, computers, autosService—Performing surgery, accounting work, legal workProject—Constructing a bridge, designing a houseDepartment—Marketing, accounting
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Determining Costs of Outputs

• Cost accumulated by “responsibility center”
–A component of a unit or organization
–Responsible for carrying out a mission, 

conducting a major activity, producing a 
product or providing services.

• Cost allocated to “cost objects”
–The outputs of a responsibility center
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Cost Accumulation

• Job Order

• Process Costing
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Job Order Costing

• Costs are recorded for each product, 
batch or service separately

• Used for products, projects or 
assignments that differ in duration, 
complexity or resource requirements
– Aircraft repair
– Military Construction
– Research Projects
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Process Costing

• Costs are recorded by department or 
process

• Used for continuous flow production of 
homogeneous units
– Immunizations
– Aircraft Refueling
– Parachute Assembly
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Base Recycling Facility

A base Commander has decided to build 
a recycling facility.  You are the civil 
engineer in charge of the project. How 
would you determine the cost of the 
facility? 

Job Order

Presenter
Presentation Notes
Would you take the average cost per square foot for similar buildings and use that for your building’s cost?  Or would you keep track of the labor costs, the materials, the equipment rental and other costs specific to your building?  Why?  This is a big project and it is unique.  You need to keep track of the costs separately.  This is an example of a product that requires “job costing” for accumulation of costs.
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Suppose you are the manager of the 
new recycling facility and have been 
asked to determine the cost per ton of 
trash.  How would you go about doing 
this?

Process

Base Recycling Facility

Presenter
Presentation Notes
Would you keep track of the labor and machine hours spent on each ton of trash?  Or would you accumulate the costs for a period of time (say a month), then divide by the total tons of trash to get an average cost per ton?  Why? Knowing the actual cost of each ton of trash separately is not useful to management and the cost of collection would far outweigh the benefits.This is an example of process costing.  
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Cost Allocation

• Direct tracing
• Single-step allocation
• Activity-Based Costing

Presenter
Presentation Notes
Once you’ve accumulated the costs, you need to assign them to cost objects.
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Direct Tracing

• Observing, counting and recording 
consumption of resources

• Most accurate
• Most expensive and difficult
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Single-Step Allocation

• All indirect costs allocated to units 
based on a single cost driver (usually 
volume, direct labor hours, machine 
hours or direct materials)

• Least accurate
– Often the allocation base (cost driver) has 

little relation to the consumption of 
resources

• Least expensive and easiest

Presenter
Presentation Notes
Utilities—square footage



The Boat Company

The Boat Company makes five boats 
and has $25,000 in overhead costs.  
Using single-step allocation, the 
overhead cost per boat would be $5,000 
each. 

78
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Regular trash is taken directly to the dump 
while recyclable trash is processed at the 
facility (sorted and compacted).  

How would you allocate the salaries of the 
personnel that sort the recyclable trash?

How about the salaries of the truck drivers?
Direct Tracing

Direct Tracing or Single Step

Base Recycling Facility

Presenter
Presentation Notes
The cost of people who work with the recyclable trash only can be directly attributed to that product because there is a clear cause-and-effect relationship between their labor hours and the cost of recyclable trash.The cost of truck drivers is a little harder.  They collect both types of trash, so we can’t directly trace their cost to each type, unless we keep track of the kind and amount of each type of trash collected and how many hours where spent by the truck drivers collecting each type.  For example, if recyclable trash is only collected on Mondays, then we could easily trace the cost of the truck driver’s salaries to recyclable trash.  This is an example of direct tracing.
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The facility manager is in charge of 
scheduling trash collection and 
supervising processing activities.  How 
would you allocate his salary to each 
type of trash?

Single Step

Base Recycling Facility

Presenter
Presentation Notes
Clearly, the manager’s efforts benefit both types of products.  In many cases his time is spent on activities that benefit the entire facility, including employee morale and customer relations.  His cost is not directly traceable to the outputs but must be allocated.  But how?  One logical way might be to allocate it based on the tons of each type of trash that are handled by the facility on a monthly basis.  Another way might be to use the direct labor hours assigned to each type of trash and split his salary based on that percentage.This is an example of single-step allocation.
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The base charges a fixed monthly fee to 
provide maintenance for the trucks and 
the compacting machine.  How would 
you allocate the cost of maintenance?

Base Recycling Facility

Which activities consume maintenance?

Presenter
Presentation Notes
Here we have to think about what the maintenance fee benefits. Since the machines are used for several activities, it might be useful to think of what activities consume maintenance rather than which machines,.  If we do this then it will be easier to determine how the cost of maintenance should be traced to the two types of trash.  Let’s look at the activities.
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Activity-Based Costing

• Traces cost of resources used to 
activities using resource drivers, then 
cost of activities to outputs or cost 
objects using activity drivers

• Minimizes cost distortion
• Requires more effort and expense
• Analyzes process and identifies 

inefficiencies

Presenter
Presentation Notes
Indirect costs are typically caused by many different activities and using one activity as the allocation base to allocate all overhead costs will result in some products to be overcosted and others to be undercosted.  



Activity-Based Costing

Resources

Activities

Outputs (Cost objects)

Resource
Drivers

Activity
Drivers

maintenance

pick-up process dispose

regular recycle

Maintenance hours

Tons of trash

labor fuel electric

Presenter
Presentation Notes
By first identifying the activities, we can see that activities, not outputs consume resources (inputs).  The products (outputs) require activities and thus should be assigned the cost of only those activities that each requires.  The cost of maintenance could be allocated to each activity based on the number of maintenance hours required by that activity.  Since trucks are part of pick-up and disposal, their maintenance would be traced to these two activities, but not to the process activity.  On the other hand, the maintenance of the recycling machine would be traced exclusively to the processing activity.  This results in more accurate cost allocation.The cost of each activity is then traced to the products based on a logical driver that reflects a cause-and-effect relationship for that activity.  For example, the pick-up costs might be allocated based on tons of trash, while the disposal costs might be allocated based on miles driven.This is an example of Activity-Based Costing.
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Suppose the base provides maintenance 
for the trucks and the compacting 
machine, but it’s paid out of the base
budget, not the recycling facility budget.

Is the maintenance free?

Should maintenance be included in the 
cost of recycling?

Base Recycling Facility

Presenter
Presentation Notes
ABC is a full cost system that supports strategic planning.  To determine the full cost of doing business we have to trace all the costs to outputs.  This is important for cost recovery in revolving funds and for realistic expectations in performance contracting.
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DoD built and paid for the recycling 
building two years ago (out of the Military 
Construction appropriation).  The 
manager wants to calculate the average 
(unit) cost of recycling a ton of trash this 
year.

Should the cost of the building be 
included?

Base Recycling Facility

Presenter
Presentation Notes
Traditional government accounting would charge the cost of the building to a separate appropriation in the periods when it was built and paid.  ABC requires that all costs be assigned to the period in which they provide benefits.  Why is this important?  Think about an A-76 study.  If you had to rent the building would it be part of the cost of doing business?





Cost Estimating

An estimate 
is a judgment, opinion, forecast, or prediction.  

A cost estimate 
therefore is a prediction of the likely future cost 

of a process, product, project, service, 
program, or system.  

Presenter
Presentation Notes
Adapted from Stewart, R.D., Cost Estimating, John Wiley & Sons, New York, 1991, p.13.The verb "estimate" means to appraise, evaluate, value, rate or assess.  According to the Society of cost Estimating and Analysis (SCEA), estimating is "the art of approximating the probable worth or cost of an activity based on information available at the time."  The society further states that the estimating profession includes "those concerned with the accumulation and reporting of costs, those involved in the establishment of standards for labor hours and material costs, those persons whose occupations are concerned with estimating and its derivative functions as listed: cost estimating, price estimating, pricing, price analysis, cost analysis, systems cost analysis, life cycle cost analysis, and economic analysis.



Cost Estimating Techniques

• Two basic approaches
– Detailed (“Bottom-up”) – Prices of sub-

component costs, labor, etc.

– Order-of-Magnitude ("Top-down") A rough order 
of magnitude could look at what a similar 
project cost in the past. For example, projecting 
what a new computer system would cost for a 
multi-location business could be completed by 
multiplying what one location cost the last time 
the computers were upgraded times the number 
of locations. 



Cost Estimating Techniques

• Methods used to support estimates
– Direct assessment
– Analogy/Component Ratio
– Handbook/Catalog
– Vendor quote
– Actual Costs
– Parametric



You have been informed that funds just 
became available for construction of an air 
operations center, but you need to provide 
a cost estimate within 24 hours so that 
funds can be obligated before the end of 
the FY.

Besides ensuring compliance with fiscal 
law, What to do??



Direct Assessment

• Subjective evaluation based on
– Expertise
– Study

• Estimate without details
– Resources
– Dollars



Analogy

Estimate the cost of a new system by multiplying 
the cost of a similar existing system by a 
weighting factor (or index) which captures the 
difference in a key system characteristic

Cost New = Cost Old x  Characteristic New
Characteristic Old

Cost New = Cost Old x Index, where Index = a 
complexity multiplier



New Building Construction Cost

Cost of Existing Building $2,000,000
Cost of New Building $         ?

Ft2 of Existing Building 10,000 Ft2
Ft2 of New Building 15,000 Ft2

New Building Cost = $2M x 15,000/10,000
= $3,000,000



Analogy

• Advantage:
– Can be simple, inexpensive, and quick

• Potential Problems:
– Relies on judgment of functional experts
– Ignores fixed costs
– Ignores manufacturing technology changes
– Failing to adjust for quantity/schedule differences 

between the existing and the new systems



Component Ratio (Factor)

• Similar to analogy
• Uses component costs (parts and/or 

processes) of old but similar systems to 
estimate the costs of similar components in 
new systems.

• Component costs of old systems are 
expressed as a percentage of total cost.



Managerial Question: What will be the annual 
O&S cost for a new fighter aircraft?

Given: Life Cycle Cost data for 20 old fighter 
aircraft reveal:

2% of LCC is R&D
18% of LCC is Acquisition
80% of LCC is O&S

Fighter Aircraft O&S Costs



Fighter Aircraft O&S Costs

We expect the R&D for the new fighter to be $10B
We plan to procure 1000 new aircraft
We plan to operate each aircraft for 25 years

O&S Estimate Calculation:
2% of LCC (R&D) = $10B  ($500B system LCC)
18% of LCC (Acquisition)    =  $90B
Total O&S cost (system) = 80% of $500B = $400B
Total O&S cost (per a/c) = $400B/1000 = $400M
Annual O&S cost (per a/c) = $400M/25 years = $16M

Presenter
Presentation Notes
$10B/.02 = $500B



How would you estimate the cost of 
100 computers required for the AF 
Pilot Training School?



Handbook/Catalog Pricing

• Advantages
– Easy and inexpensive
– Provides resource requirements as well as cost
– Based on years of experience and data
– Current market prices

• Potential Problems
– Items don’t match requirements
– Information is based on old technology



Vendor Quote

• Advantages
– Efficient
– Realistic

• Use 3 or more bids to check
– Reliable (firm)

• Disadvantages
– Requires preparation of RFQ
– Relies on vendor information

Presenter
Presentation Notes
KC-767 tanker negotiated price was higher than GAO estimate.   Why?



• Detailed description of system
– WBS

• Complete list of resources required 
for each task
– Direct

• Documents
• Materials
• Labor

– Indirect
– Time

• Unit cost of each resource

Resource Requirements

Presenter
Presentation Notes
Also called industrial engineering



New Tank Production Cost

Turret

Hull

Wheels

Tracks

Torsion Bars

Chassis & Suspension

Engine

Transmission

Exhaust System

Fuel System

Drive Train

Power Plant

Front

Side

Top

Rear

Bottom

Armor

Main Gun

Machine Guns

Smoke Projectors

Armament Hydraulics

Production Cost



New Tank Production Cost

Component/Subsystem Cost Estimate
Chassis & Suspension $250,000
Power Plant 430,000
Armor 640,000
Armament 360,000
Hydraulics 235,000
Electronics 430,000
Tools & Test Equipment 124,000
Integration & Assembly 73,000

Total: $2,542,000



Resource Requirements

• Advantages
– Very accurate, complete
– Forces consideration of details
– Basis for cost/schedule control

• Disadvantages
– Requires detailed design
– Labor and time intensive
– Must change as design/use changes

Presenter
Presentation Notes
Remember, also called industrial engineering



Actual Costs

• Based on cost data from
– Prototypes
– Test and Evaluation
– Limited production runs
– Fielded units

• Extrapolates cost of future units based on 
actual cost of prior units

• Drawbacks
– Built-in inefficiencies
– Failure to normalize data



Parametric

• Uses regression analysis to develop a 
cost estimating relationship (CER) 
between one or more design or 
performance characteristics of the 
system and cost

• Validity of estimate is judged statistically
• Based on historical data
• Requires technical as well as cost data



Cost Estimating Relationship

• Gather and normalize data
• Select logical variables
• Test relationships

– Scatter diagram
– Correlation coefficient

• Fit a regression model
– Evaluate quality of CER

• Test the model

Presenter
Presentation Notes
Basic steps in developing a cost estimating relationship



All Space Vehicles Total Cost
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Example – Space vehicles



Example: New Tank Production Cost

Cost = 72.0 + 24.0W + 9.9C + 0.5H

W = Weight of Tank in tons (65)
C = Caliber of main gun in mm (120)
H = Horsepower of engine (1500)

Cost = 72 + 24 (65) + 9.9 (120) + 0.5 (1500) = $3570



Cost Estimating Relationships

• Strengths
– Provide quick estimate without knowing design and 

WBS details
– Based on objective historical data
– Validity can be tested statistically
– Simplifies estimating

• Weaknesses
– Data must be normalized
– Can be too simplistic
– No in-depth visibility to cost elements
– No cost/schedule visibility



GROSS ESTIMATES

DETAILED ESTIMATES

ANALOGY

PARAMETRIC EXTRAPOLATION 
FROM  ACTUALS

ENGINEERING

Concept 
Refinement

Technology 
Demonstration

System
Development &
Demonstration

Production, Deployment,
Operations & Support

Cost-Estimating Techniques

Presenter
Presentation Notes
Versus acquisition phases



Check on Learning 

Cost estimating techniques are:

a. Honey, my new Harley was somewhere 
between $50 and $20,000

b. predictions of the likely future cost of a 
process, product, project, service, or system 

c.  Methods of determining bail for Justin
Beiber and Lindsay Lohan



Check on Learning 

Cost estimating techniques are:

a. Honey, my new Harley was somewhere 
between $50 and $20,000

b. predictions of the likely future cost of a 
process, product, project, service, or system 

c.  Methods of determining bail for Justin
Beiber and Lindsay Lohan



Summary of Key Concepts
Understanding costs is essential for cost 
analysis, cost accounting and decision making:

• Relevant and irrelevant costs

• Fixed vs. variable costs

• One-time vs. recurring costs

• Lifecycle costs

• Cost profiles and present value analysis

• Cost accumulation and allocation
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