UTILITY AND DEMAND

» Utility IS a measure of the value which
CONSUMErS of a product or. Service
pPlace on that pProduCct OY, SEIVICE;

o Demandis arefiection ofithis measure

ofvallue,; and IS reEpresented By Price
PEr guantity of. output;






Price equals some

constant value minus some multiple

of the quantity demanded:
p=a-bD
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Marginal

g (Incremental) Cost
cC
q>J Profit is maximum where
é':’ Total Revenue exceeds
- Total Cost by greatest amount
%
S
Maximum

Quantity ( Output)
Demand

C

Profit Marginal

Revenue

()

§ Total Revenue

8

z N

O L : Quantity ( Output)
Dy D* D, Demand

D’1 and D’2 are breakeven points



PROFIT MAXIMIZATION
D*
OCCUrS WhErE total rEVENUE EXCEEAS

(etal’cest by the greatest amount;

@CCUrS WhEre marginallcosti=
marginalirevenue;

Occurswhere diR/dbD'=d/C, /dD;
Dr*=[a-C, | /2b



BREAKEVEN POINT
D’, and D’,

e Occurs where IR =C,
e (ab-D=2) /b =C +(C, )D
s - D2/ b+ [ (@/b)-C, 1D -C

* Using the guadratic formula:  D*=
- [[(alb)-C 1£{[@/b)-C,12-(4/b)(-C;)}P



COST-DRIVEN DESIGN OPTIMIZATION

Must maintain a life-cycle design perspective
ENSUNES ENGINEESS CONSIGEr:

o InItialiiyestment costs

o OpEeration andimaintenancCe EXPENSES

o OLherannuallexpenses inlateryears

o Environmental’and secial'cConSeqUENCES
OVEr design life



DESIGN FOR THE ENVIRONMENT
(DFE)

This green-engineering approach
hasithe fellowing geals:

s Preventon ofiwaste
o |mprovedrmatenals  Selection
* Reuse and recycling ol reseurces



COST-DRIVEN DESIGN OPTIMIZATION
PROBLEM TASKS

1. Determine optimal value
for certain alternative’'s
designivananie

2. SEIECt the heSst alternative,
each with its ewn unigue
value for the design
variable



COST-DRIVEN DESIGN OPTIMIZATION
PROBLEM COST TYPES

1. Fixed cost(s)
2. Cost(s) that vary directly:with the design varable
3. CosSi(S) thativary indirectly with 'the design varianle

Simplified Eermat ol €Cost Moedel ' With @ne besign Variable
COST =2+ (VX)) £ K

alISta parameternthat represents directly Varying cosi(s)
RIS a parameter that represents indirectiy vanying cost(s)
KiS a parameter that represents the faced cost(s)
X{represents the design variable in'qguestion

(In'a particular problem, the parameters a,b and k may actually represent
the sum of a group of costs in that category, and the design variable
may be raised to some power for either directly or indirectly varying
COSts.)




GENERAL APPROACH FOR OPTIMIZING
A DESIGN WITH RESPECT TO COST

1. ldentify primary cost-driving design variable

2. Write an expression for the cost:model in terms
efithe design variable

3. SElfirst denvative ol CoStimodel WIth rESPECHILO
continuoeusrdesignivarnanieregual te 0. (For
dISCrete designivananies; compute Costimoeadel
e each diSscrete Valle oVerr Selected range).

45 SeIVe eqguationtin'step 3 foroptimum value of
continuoeus design variables

5. For continuous design variables, use the second
derivative of the cost model with respect to the
design variable to determine whether optimum
corresponds to global maximum or minimum.



PRESENT ECONOMY STUDIES

When alternatives for accomplishing a task are
compared for one year or. less (l.e., influence of
time on money. Is Irrelevant)

Rules o Selecting Preterned Alternative

RuUle ' =\Whenirevenues and Other ECONOMIC
RBENENS are presentandivany among
alternatives; choese alternative thatimaximizes
oVeralliprefitanilitys basedion the nuUmper; 6f
defect-free units effoutput

Rule 2 —\When revenues and economic benefits are
Not present or. are constant among alternatives,
consider only costs and select alternative that
minimizes total cost per defect-free output




PRESENT ECONOMY STUDIES

JTotal Cost In Material Selection

In many. cases, selection of among materials
cannot be based/soelely on costs ofimaterials.
Ereguently, change inrmaterals affect:design,
PILECESSING, and SNIPPING COStS:

Alternative Machine Speeds

VIEGRINES can fifequentiy e operated at different
SPEEUS, esultingindifferent rates ofiproduct
output: Hewever, this usually results in different
freguencies offmachine downtime. Such
situations lead to present economy studies to
determine preferred operating speed.




PRESENT ECONOMY STUDIES

Make Versus Purchase (Outsourcing) Studies

A company may choose to produce an item in house,
rather than purchase from a supplierat a price lower than
pPreduction costs If:

dIrect; INAILECTIGIF OVERNEAN COStS ale Incurrediregardless
OWhEERThENtEMIS pUrcChased firom an eutside
supplier; and

hemcrementalicost o preducing the ltemiinithe shont
run is less than the supplier’s price

The relevant short-run costs of the make Versus
purchase decisions are the incremental costs
Incurred and the opportunity costs of resources




PRESENT ECONOMY STUDIES

Make Versus Purchase (Outsourcing) Studies

o Opportunity. cests may. become significant
WhEnR IN-heUuse manuiacture off an item
CAUSES OINERProduCHioN ORPOUNItIES O LE
feregoene (E.G. InSuificient capacity)

o Inithe longirun, capital invVestments in
addittenalimanufacturng plant and capacity.
are often feasible alternatives to
outsourcing.




