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| 'Ja"' define a problem as simple,
dlate Or' complex

é“ e to define the role of engineering
nomlc analysis in decision making

;:_;_ e > able to state the nine essential
= “elements in the rational decision making
PrOCeSS

——
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o Wrllen Cdlieer” L0 pursue:

o Wrrzje Ja el Off preparation IS required for the
Cejfelede osen?

,'::_ may the preparation be obtained?
to get up and get to class?
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) DO\Neerrer)rrA\or

5 SI oulrF’vJ\ ISE a drilling or borlng machlne'?

J Smoulrl ﬁ purchase al boring machine?
Wrm ust we replace the drilling machine?

T L o ke

|‘)

rodd\/
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. Intermediate

« Complex

".._._;_.;-,._,- —generally be worked in one’s head
wﬂh*out extensive analysis.
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te | Problems _Ja—

Vistabeionganizediant ,f 7 1| ——
ANEIS( fflClentIy |mportant to justify serious
'rnour rand action

NEVE ““.S|gn|f|cant economic aspects

2 Are prlmarlly economic
= fe the principal subject of this course
'*1 Assume an economic situation in equilibrium

* Are generally adeguately solved with single-
criteria decision making
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eblems represent a mixture of 3
IENLS: economic, political'and humanistic.

LEX problems are beyond the scope of
' b'urse from a decision-making criteria

yoint of view, but the economic aspects of

mplex problems will be discussed.

6
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> Assisigigisleldale JECISIoNS Where:
Btie decision! is sufficiently important that

SEf us theught and effort is required.

— r.eful analysis requires that the decision
-;.___T;;,_ a‘nables be carefully organized and the

*f_* --c0nsequences be understood.

— ECONOMIC ISSUES are a significant component
of the analysis leading to a decision.

— -
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RGO Jrn pror IEm
DEfinet 1e goal or objective;
ss:afg,n relevant data;

|fy feasible alternatives;

2 :."'s 17ect criterion to determine the best
= =~alternat|ve

6'“ Construct a model;

' -'*-_" - 7. Predict each alternative’s outcomes or
— - conseguences;

8. Choose the best alternative; and
0. Audit the result.

DE smn_MakmgﬂQg@@:‘-—
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r\r)rorl "EXISTSTWIERT
— A ndard OF expectation is not being met.

r\ _LW ‘standard or expectation is
_abllshed and needs to be achieved. (An

pportunlty )
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2, Defl erthe, Goal.or Dbj@ﬁ@éa—"
2 A gozll ._ GJECU
SPECLELION We Wish to meet.

= A g0 allisia generall statement about what we
ect

r1m|nate odors a the pump station

-‘—-An objective is narrow and specific.

— *'_ ¢ [nstall odor control equipment at the pump station to
- eliminate odor complaints from area residents
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SNAiermation may be published or individua
'/nuv ledge

— J_»c mg Whichidata is relevant may be a
2 _e_:*e aplex process.

;“‘ ‘engineering decision making two
= important sources of data are the

= organization’s accounting and purchasing
-~~~ departments.

- — In many engineering problems you may
need to collect more information (data).
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Batiify Eeggi;e Alterwst'

—Th L_)' ra"»:-' ve should be i
Oeezls 0na||y this Is ter maintain the existing
Si il Ja'}‘ .

r\J Gert 'étlves considered should include both
nventlonal and innovative approaches.

. === .
n

_--_'.—

“Gnly feasible alternatives should be retained for
- further analysis.

CE 203 Civil Engineering Synthesis I Department of Civil, Construction and Environmental Engineering Iowa State University Tim Ellis Spring 2007



act the Criterion to -
me theﬁest A er ative

o)

- — — -I
3 set of "3 JseErue

-/

‘best” alternative is relative.
= e1ect|ng criteria to use is not easy because

B _:.-
g
— L —
“""

;_._.;uf "‘dlfferent groups often support different criteria.

—.lﬁ
—l_

- —The criterion most often used in economic
decision-making is to “use money in the most
efficient manner.”
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EconomicDecision-Making. ...
IOPIENS Falliintor Thriex —

\j]'i‘gr'(y R—

=ed INpUt sittiations, maximize the
itS; or other outputs.

= For :ﬁxed output situations, minimize the
_ﬁsts o1’ other inputs.

- 3. Where inputs and outputs vary, maximize
(benefits — costs).

rf
rjaplef
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-ruct-rtb__ Model--r"’*"

' ' ~ ~ Y ,--, 1
relevant data, feasible
'i es and selectlon criteria.

rr ﬂnomlc decision making the models are
_a1|y mathematical.
51:'*_-—7'.

-~ & Amodel is a representation of reality.

— A model must represent the important parts of
the system at hand.

— Be adeguate to solve the problem.
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Bradicting the Outcomes;‘gr -
jen) A ternatlve_f B -

Jr r]\/(c @1ddls "A' Wls s Clapls cla
e

2CISIONI IS based on a single criterion. If

'JECdy- multiple criteria are combined
irlio) 'single criterion.

J—E SL aIIy the consequences or alternatives are
= stated In the form of money, i.e.,
costs/ benefits.

® Costs and benefits may occur over a short
or long time period.
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— Wrigganees)
dcor'j’e mic and nen-economic criteria must be
(“orue

= DU 4ng the prior steps in the decision making
S process, only dominant alternatives may be
—fmcluded based on either economic or non-

- _economic criteria.

— [he elimination of feasible alternatives may
predetermine the outcome of the decision
making process.
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7. it»the-R_g_s__uIEs ...g-"'-b-

Corrlozlfeiperesi)isieie
grsd]df‘.__o ns to assure that the chosen
SliIduve Was Implement as planned and
| Js‘ esults are as expected.

i% deviations from planned changes.

== Make sure prediction errors are not repeated.
= Identlfy added opportunities.

e Audits promote realistic economic analysis
and implementation.
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