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Abstract The foundation of welfare economics is the assumption of Pareto-efficiand its
concept of tradeoffs. Also the production possibility frontier, efficiefrontier, nondominated
set, etc., belong to the plethora of tools derived from the Pareto principle.assumption of
tradeoffs does not address the issue of system design or redesigieiriareduce or eliminate
tradeoffs as a sure characteristic of suboptimal, inefficient systeffigocation. In this paper
we establish that tradeoffs are not attributes of objectives, criteria cerdiions, as it is ha-
bitually assumed, but are the properties of the very sets of possibilitiesyaltes or options
they purport to value and measure. We use De novo programminggthrehich the so called
feasible set of opportunities can be redefined towards optimal, tradee& configuration. The
implications of tradeoff-free economics are too vast to foresee ahdrele in a single paper;
they do touch the very foundations of economic thought. Some numexaaiples are given in
order to illustrate system-design calculations in linear systems.

Keywords Tradeoffs, multiple criteria, decision making, tradeoffs-free, optitiora De novo
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1. Introduction

“An economic problem exists whenever scarce means are used tg sdtéshative ends. If the
means are not scarce, there is no problem at all; there is Nirvana. tfie¢has are scarce and
there is only a single end, the problem of how to use the means is a techablagiblem. No
value judgments enter into its solution; only knowledge of physical and teslmelationships.”

M. Friedman (1962: 6)

The 20" century was an era of tradeoffs: always giving up somethingrder to get
something else, rarely attempting to aspire for multidigienal improvement. Af-
ter the crisis of 2008, we are posed to move beyond the zem-sadeoffs-based
economy, i.e., from transferring wealth “from one pockeatwther” (in a win-lose
fashion), not creating value for both sides ofransaction We expect to move to-
wards a nonzero-sum economy where both sides benefit smeoltaly (in a win-win
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fashion). Although general growth and progress “lifts ats”, the transactional eco-
nomy rests on the tenuous assumption of economic tradeetffgelen agents, products
or dimensions, re-creating recursively zero-sum macrd-raitro-conditions at dif-
ferent levels of “progress”. Consumers (contrary to predsjimeverprefer tradeoffs
but seek tradeoffs-free (or close to tradeoffs-free) attBves, products or services, in
order to realize added value through free-market trarmagtilt is this last problem —
the shift from the tradeoffs-based to tradeoffs-free cbwidecisions, strategies, and
economics — that is the subject of the current paper.

We start with the quote from Milton Friedman: it was his tri@msiing thought
that stimulated this author to pursue problems of multipiteda decision making
(MCDM), Tradeoffs-free economics (TFE), and De novo progréang (DNP) and
Knowledge management (KM). In this paper we focus on deweipiine argument on
the nature of tradeoffs and outline the foundations of wéfderee economics.

An economic problenis characterized by pursuingultiple criteria over a con-
strained set of decision alternatives. With the pursuit oftiplicity, tradeoffsemerge
andvalue judgmentmust be exercised.

A technological problens characterized by pursuingsingle criterionover a con-
strained set of decision alternativem tradeoffsare possible (along any single dimen-
sion)? no value judgmentsnter, technicatomputatioris sufficient.

Friedman was quite clear about what is the subject of ecarsn@n economic
problem — and that of engineering: a technological problénis social, economic
and financial “engineering” that is at the core of the worldeeconomic crisis.

Itis important to note that Friedman’s “single end” referainysingle end: be it an
aggregate function, production function, utility funatior any other macro-formula or
composite of initially separate components. A single doeteor objective does not ad-
mit tradeoffs by definition. A necessary condition for traffe (and value judgments)
is the presence of multiple criteria (or multiple agentsawvector or portfolio sense
not in a single-aggregate sense.

In this paper we argue against and beyond Friedman in a nuohipeys:

(i) The “technological problem” is still the domain of aggegion and utility-based
macroeconomics.

(i) Engineering itself has moved from the “technologicablplem” towards the
“economic problem” via multiple criteria based design.

(iii) The “economic problem” has to be extendedyondoptimization of the given,
towards designing the optimal.

(iv) There are two distinct concepts of “profit maximizatian economics: maxi-
mizing profit with respect to a given system of resources andesigning the
profit-maximizing system of resources.

1 Friedman was primarily a micro-economist: his formafrice Theory: A Provisional TexChicago, IL:
Aldine, 1962, was a staple of our PhD pursuits at the Unitieisi Rochester. The messianic and failed
monetary theory and unregulated-market crusades were tagisoof his later years.

2 Except for now fashionable bankruptcies, where one can tieeeito “trade off” a dollar (invested) for,
say, fifteen cents (returned). Such “swaps” of acceptingflasmore are gamblingioteconomic decisions.

AUCO Czech Economic Review, vol. 3, no. 2 155



M. Zelery

Understanding the role of tradeoffs in economics is nottkahito theira priori
acceptance (description-computation-analysis) butlshiaolude designingtradeoffs
configuration and their ultimate elimination (prescriptidesign-synthesis). The role
of economics is not to assume and describe tradeoffs, butplore and design their
optimal role in decision making and profit maximization adividuals and firms.

It is quite clear that customers and consumers do not likeyadavant and do not
need tradeoffs. There is no economic theory which wouldypatg human preferences
for tradeoffs. Tradeoffs are forced on consumers as a fdoeaessity of life” and they
are accepted only as such. Tradeoffs are the producer'epb(so calledr strategy),
brought forth through concentrating on the “technologisaiblem”, i.e. one “key”
dimension of production (cosir quality or speedor...) at a time, forcing consumers
into tradeoffs when choosing a product. Tradeoffs are notctistomer’s concept (so
calledAnd strategy) where the focus is clearly on the “economic problé.e. all the
“relevant” dimensions of a product (castd quality and speedand...).

The tradeoffs-free option is alwagemandedvhile the tradeoffs-based option has
always beesupplied The producer’s strategy is traditionally, while the consumer’s
strategy is alwayénd. Thispreferential dichotomipas already been changing in prac-
tice; it is now going to change in lagging theory as well.

2. Conventional allocation of resources

The main economic problem is clearly the use of limited resesito obtain certain
economicobjectives Linear systems (i.e. fixed production coefficients), esdkycli-
near programmindLP), represent a good way of demonstrating the optimatation
of resources.

The traditional form of LP can be summarized as follows: {Reld technologi-
cal coefficients, making up a matrix; (ii) Resources avédapecified, as a vector of
amounts of primary factors which cannot be exceeded; (li¢ Bbjective specified
in terms of final products, together with the optimal aldamitfor selecting the most
efficient allocation of resources under the given techrioldgonditions.

One can see that economic considerations were significaathpromised to fit
mathematical limits of computing practices of central pliag, with no room for mar-
kets, market prices and profits. Linear programming thenamasbvious and direct
bearing on the economics of socialism and collectivist pilag (von Mises 1935).

Observe that most decisions in LP cannot be computed, butbadaken by some-
one, most likely by the state in the macro or by the plannindykio the micro. Avai-
lable resources must be specified, market prices of respareenot considered, and
multiple criteria have been conveniently replacedabsingle objective superfunction
(to be also specified).

Koopmans (1951) introduced the so calketivity analysiswhich reinforces the
shortcomings of the LP model by stipulating that primarytdas are available as re-
sourcedrom outside the system considerddsignated agiven resources

Within given resources, a feasible allocation of resouisedeemedefficientif
an increase in one output can be achieved only at the cost etr@ake in another
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output. At an efficient point, one final product can be incesbsnly at the expense
of the reduced output of another final product or at the expefishe increased use
of some input. In this very definition of the economic effiacgrwe find a built-in
notion of the tradeoff. If both products were increased atsame time, the same
solution would be deemeihefficient The external fixation of resources is implicit
and axiomatic. Feasible points lie in or orfiged and invariant convex cone im
dimensionsf products).Whogives this “given” cone? Antiow?

It is logical that an efficient point (solution) must lie oretboundary of a feasible
set. Therefore, the boundary itself must be fixed togeth#én it8 tradeoffs. In the
solution of the technological problem of resource allamatgiven the technology and
the criterion of efficient allocation, we search to distiigiubetween efficient and non-
efficient allocations.

Also Samuelson (1965) advances the same simplification imaéas vein. He
studies the maximum amount of output which can be produaed &nygivenset of
inputs, in order to establish the so calf@dduction function Again, who gives or how
these inputs are given is not addressed. He even assumasithaunction is single-
valued, just because it can have a desired continuousIietigative of needed order.
Samuelson still deals with the technological — not econcsiproblem in the sense
of Friedman. Even profit is defined as the difference betweessyevenue and total
expenditure, where total expenditure is based givanproduction function andiven
inputs. If so many things amgivenin economics (even though not in economy), then
asking who “gives” them, how and why a legitimate pursut.

3. The nature of tradeoffs

The notion of tradeoffs derives naturally from Friedmari&idction: there can beo
tradeoffsin cases of a single criterion: one cannot “trade off” moreléss or better
for worse of the same thing. Consequentigideoffs emergenly in cases of multiple
criteria?

Here we emphasize that tradeofimierge they are not fixed or natural properties
of criteria, attributes or objectivedradeoffs are imputedly the set ofscarce means
(see Friedman 1962) and its properties. It would be erromémtreat tradeoffs as if
being the real properties of specific criteria, objectivedimensions.

Whether or not there are tradeoffs depends not on alternatids but only on
scarce means. Although no single-criterion situation carehlradeoffs and therefore
is not a subject of decision making, not all multiple-ciiderases will be characterized
by tradeoffs: tradeoffs emerge or do not emerge on the baslie mmeans (feasible set

3 It is appropriate to note that when resources are “giveptiori, their market prices become irrelevant
(sunk costs). In all fairness, linear programming, as firsppsed by Kantorovich in the USSR of the
late 1930swas appropriate for the times and place. However, why was LP, aolaof Soviet central
planning, adopted for the post-war “free-market” economfab® West, without considering market prices
of resources, remains unexplained, if not inexplicable.

4 Aggregating multiple criteria (or attributes) into a singleper-function (like utility function) forms a
single aggregate criterion and therefore does not pertaiuinan decision making, as no tradeoffs along
the same function (regardless its complexity) are possible.
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of alternatives) configuratiorfradeoffs are the properties of the means, not of criteria
or objectives

Yet, popular-science statements about criteria, likeréhere tradeoffs between
cost and quality”, are often accepted at their face valu&@as of reality.

What are criteria? Criteria are simply measureseasuring tapefor evaluating
(measuring) objects of reality (things, alternatives,ap, or strategies). There is a
fundamental difference between measures and measurettobjeasuring “tapes”
(length, volume, weight, sweetness, etc.) are quite @iffefrom apples, oranges and
other measured alternatives.

There can be no tradeoffs between measures (or measures) tdfeasures of cost
and quality do not produce tradeoffs, the set of evaluatezhgured) choices (alterna-
tives, options) does. It is the configuration (size, shamkstructure) of the feasible
set (the measured “object” of alternatives, options anateggies) that is capable of
producing or bringing forth any tradeoffs.

Figure 1. Optimality and Pareto-optimal solutions are the function of the feasible detf tize
criteria or objectives themselves

In Figure 1 there are two “conflicting” objective, and f,, both to be maximized
over the changing array of feasible sets. The purpose hécesisow that tradeoffs,
conflicts, or any other forms of relationship between cidter objectives, areot
inner attributes of the measures, but are external atédboitthe objects measured - in
this case feasible sets, but also any sets of means, consti@dsigns, etc.
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It is also quite apparent, that the tradeoff boundary andhtgpes, like the non-
dominated set, Pareto-optimal solutions, efficiency fewnproductivity frontier, etc.,
are the properties of the set of options (objects of measem&mand not of the set
of measures (criteria of measurements). This is signifibectiuse in order to truly
maximize any objective function(s), one has to optimizefdasible set; the rest is a
mere valuation and technical computation.

Observe that the identical pair of functions (criteria oaleation measures) en-
genders tradeoff boundaries of different shapes and sizelsding theno-tradeoffs
cases

Because different configurations of means (different fdasets) give rise to dif-
ferent solution configurations (different tradeoff or nomdnated sets), the question of
securing the best or optimal decision faces a new challelggdecision can undoubt-
edly be improved through changing the configuration of méashaping feasible sets
of alternatives) while it clearly cannot be improved thrbug-computing over aa pri-
ori given and fixed set of alternatives. Consequemntigderndecision analysis should
be more about reshaping the means in order to attain a tfadfie@é design as closely
as possible, rather than struggling with unwanted tragdwffught forth by inadequate
design of means.

Decision making is more about the scarce means (and theenafttieir scarcity)
than about the multiple endslt is more about the process (and its coordination) and
less about its outcome (and its computation). An optimadigrdinated and designed
process will lead to an optimal outcome, but mie versa In fact, this conclusion is
even stronger: a suboptimal process and poorly designedsnaasstlead to inferior
outcomes. A badly designed feasible set cannot be savedgthmere computation,
even if labeled “optimization”.

Decision making therefore meansaking itthrough reconfiguration and design,
not justtaking itfrom a preconfigured and fixed set of means. Perldapssion design
(or decision productiopnwould be more appropriate labels than conventional datisi
making.

The very notion ofa priori feasibility is dubious in decision design because the
purpose of means reconfiguration is to expand and redefisifig, not to accept
it axiomatically. Innovation is not about doing the sameghbetter, but about doing
things differently and, more importantly, doing differghings. In decision design, it
is not the efficiency (computation) but the effectivenessign) that is of real conse-
guence.

3.1 Pareto-efficiency

Modern welfare economics is based on the rather old id&awto-efficiencyPareto
1909), claiming that an allocation is efficient if it is imiisle to move to another
allocation which would improve some criteria and worsen nitedon. Based on this

5 Even single ends can be improved through the reconfigurafioreans, although no decision making is
ever needed in single-end “decision making” because thereatradeoffs. Mere computation (measure-
ment and search) is necessary and sufficient.
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assumption, a striking result can be obtained: in an econofrfyee markets, the
resulting allocative equilibrium will be Pareto efficient.

How is it possible that economic “efficiency” is defined thgburadeoffs? That is,
one side, person or criterion can gain only if the other I8ddew can they enter into
a free-market transaction without both realizing a gainuM/@nybody freely enter a
transaction when one side must lose while the other gains?ddo efficient allocation
mean that scarce resources are being squandered (Zelehytti881gh inefficiency?

The key is in a careful wording of the Pareto principle: itd®true, if and only
if consumer tastes, resources, and technologygasen Of course, they never are.
The production possibility frontier (see Figure 2) can bawdr only if the resources
are assumed to be fixed and given. In the reality of free msyrkedividuals, firms
and economiesontinuallyproduce, purchase, destroy and sell resources, incessant!
creating and re-creating the conditions where both sidestodnsaction can benefit.
Thus, resources argevergiven or fixed, but their optimal composition (or portfolio)
is sought through entrepreneurial action. The existendeadeoffs is the sign of in-
efficiency, not efficiency. This ancient failure of economis that correct conclusions
are often drawn from incorrect assumptions.

Because tradeoffs emerge only with multiple criteria, ermigectives or dimen-
sions, in the case of the utility function (which is a one-dirsional scalar) we have
to shift to agents, i.e. persons holding and adhering to stitiies. The tradeoffs
between agents (decision makers, consumers, providers,aeé pre-defined. At the
Pareto-efficient point no free transaction is possible bgedhe gain of one person is
the loss to the other.

In a free market nobody woulideely enter a transaction with the prospect of loss
(except when speculating, betting, gambling or stealifitne basic premise of a free
market is thabothsides of a transaction must benefit — otherwise such traosaszn
take place only in an open (uninhibited) market, facilitbldy manipulation, deception,
exploitation, theft or just plain robbery. Tradeoffs-béise@nsactions cannot be carried
out freely by market participants.

Free marketsre regulated in order farotectfrom harm the gains dfothsides of
a transactionOpen marketsre unregulated (or poorly regulated), do not protect from
harm and let the customer bewarmayeat emptor Free markets are tradeoffs-free;
open markets are tradeoffs-based.

The difference between free and open markets is therefdpalga. The rules reg-
ulating free markets protect the participants from harm asglre that both sides of
a transaction benefit. The under-regulated open markets alanipulation and de-
ceptions, producing benefits to one side at the cost to tre¥ eitie (tradeoffs). Open
markets are an easy target of governmental interferencéngerdention on behalf of
one or the other side. While regulation protects both sidea fiarm, intervention tilts
the market towards one side: it represents a violation cderinarket and thus forms a
breeding ground for political dominance over economicgnipg space for national-
ization, socialism, communism, dictatorship and assgutsido privatizations of the
“tunneling” variety.

Regulationis a set ofrulesapplied equally and fairly tall market participants in
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order to protect free markets. For example, no food manufecimay use harmful
additives.Interventionis an explicitact (usually by government) to create non-market
advantage (disadvantage) to one participant at the costoiher participant. For ex-
ample, one auto manufacturer will receive financial inctivhile the others shall not.
The crisis of 2008 has clearly emerged at the intersectidomfittle regulation and
too much interventiofi.

3.2 A note on macro-tradeoffs

The most famous macro-tradeoff is the so calédlips curve(Phillips 1958). Phillips

came up with an empirical negative tradeoff between theahiteflation and the level
of unemployment. This innocuous curve was later “remadé3d & policy tool by

Samuelson and Solow (1960), in order to save the Keynesgtemythrough trading
higher inflation for lower average unemployment amzk versa

Yet, in the long run, there is a natural rate of unemploymemittvcould be com-
bined withany level of inflation. The long-run Phillips curve is verticahflation is
a monetary rather than a real phenomenon, as the stagfldtiba @970s confirmed.
Later, Taylor (1979) concluded that there is no long-rumérEf between the level
of output and the level of inflation — but for their variabjliof fluctuations. Taylor’s
tradeoff has been derived from a policy choice, not from eitgli observation. Mere
weighting of central bank objectives (inflation and outfargets) creates tradeoffs by
definition; the policy itself “injects” tradeoffs into theeenomy where no empirically
observable tradeoffs exist.

Yet, the objectives are just measures and no tradeoffs aaregist between them
per se as observed in Figure 1.

Just by plotting differentially weighted points we generanefficiency frontier
showing tradeoffs where none in fact exist. This tradeoffzewvill be different for
every assumed economic model of the economy. iflbaof policy tradeoff has been
imputed and become embedded in economic policy without amgirecal support.
Friedman took advantage of the “missing tradeoffs”, dehiamiseparate and indepen-
dent objectives for the Fed and equally falsely proposedamteonly one objective:
to keep the price level steady. He claimed that what is ireahg not a tradeoff but a
direct cause-effect.

Friedman'’s diagnosis was correct but his cure was not. Tdkedbempirical trade-
offs among multiple objectives is not explained by assunsingle objectives, but by
recognizing that tradeoffs are not the properties of meassuyut of the object they
purport to measure.

One could similarly analyze all other models of traditiomacroeconomics, well
beyond the scope of this short discourse.

Let us consider, as an example, the traditigemaductivity frontier comparing the
delivered non-price buyer value and the relative cost ositas in Figure 2. The
frontier describes the maximum value that a company cametedt a given cost under

6 The fashionable governmental oxymoron of sufficient regoialtiut poor enforcement or oversight cannot
hold water. An unenforced or unenforceable regulation ésdraneffective regulation.
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the best currently available circumstances. Observe thigt @mpanies operating
below the productivity frontier are in a tradeoffs-free eomment and can improve
both criteriaby moving towards the frontier. Once on the frontier, suampanies can
only trade off value against cost, by moving laterally al¢img frontier, back and forth.

3.3 Productivity frontier

Another key question of economics is whether the individfiah or economy could
produce more of some goods while producing no less of othedgf The answer is
always yes and so the society is always wasting resourcedugtion. Thispro-
ductive efficiencylepends on how resources are selected, purchased, odyanide
coordinated, i.e. are they assembled and operated in amalptianner? Resources
are never given (except in centrally planned economied)must be produced and
purchased to form an optimal portfolio for any economic agen

In Figure 2, even as the productivity frontier shifts outdédue to technological
improvements and progress), the firms scramble again fanpdearily tradeoffs-free
environment, only to see such “advantage” quickly disgigats competitors copy each
other and are forced to face the customer-unfriendly tréisleegion.

Figure 2. Tradeoffs-based improvement
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The situation in Figure 2 is loaded with traditional assuom®. The tradeoffs
between value and cost are assumed to exigstiori: only then can the frontier be
drawn. No differentiation of means and goals is present; games cannot design
their own frontiers by engaging in different activities adifferent ways of carrying
them out, etc. This is not how the real world works.

In Figure 3 we capture how companies redesign and reenghmgeown processes
and operations (reallocate their resources), so that dmeiér (tradeoffs) is eliminated
and the tradeoffs-free environment can be continually edpd and improved upon.
The shaded area (the universe of corporate activities)@frEi3 represents a distinct
advantage and improvement over the shaded area of Figurén@.sifuation in Fi-
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gure 3 is a true, long-term strategic advantage, while tlb@ton in Figure 2 requires
continuous operational improvements and tradeoff choigisout fully satisfying the
customer.

Figure 3. Tradeoffs-free improvement
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Not only criteria, but the very purposes of decision making @early multiple.
One should identify the best (optimal) solution throughabaing multiple criteria.
There is no single-criterion decision making, as there ihing to balance and ev-
erything collapses into menmeasurement and searclomputations. We have also
established that decision making involves not calpriori fixed, given alternatives,
but its most significant mode appears to be the design of tee(bptimal) set of al-
ternatives. If the decision making process is designeddmcheand configure the best
possible set of alternatives, then the mere choice of thedeession is implied and can
be explicated by computation.

There are several rules that have to be respected:

(i) What is determined or given (not just proposedjpriori cannot be subject to
subsequent optimization and thus, clearly, does not nebé tptimized:it is
given

(i) What is not yet given must be selected, chosen or idedtdisd is therefore, by
definition, subject to optimization.

(iif) Consequently, different optimality concepts can legided from distinctions be-
tween what is given and what is yet to be determined in prolsigring, systems
design or decision making.

Traditionally, by optimal solution or optimal decision nia$ we implicitly under-
stood maximizing (or minimizing) a single, pre-specifiegeaiive function (criterion)
with respect to a given, fixed set of decision alternativésgton constraints). Both
the criterion and decision alternatives are given, only(tpimal) solution remains to
be explicated (computed). A good example would be maxinunaif any aggregate
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function (like multi-attribute utility function and thele) with respect to predefined
alternatives. That is not decision making but computation.

4. The Eight problems of optimization

There are at leastight distinct optimizatioproblems, all mutually irreducible, all cha-
racterized by different applications, interpretationsl amathematical/computational
formalisms. They are displayed in Table 1.

Table 1. Eight problems of economic optimization

Number of criteria

Gi
ven Single Multiple
Criteria & alternatives Traditional “optimality” MCDM
Criteria only Optimal design _ Optimal design .
(De novo programming) (De novo programming)
Alternatives onl Optimal valuation Optimal valuation
y (Limited equilibrium) (Limited equilibrium)
Cognitive equilibrium Cognitive equilibrium
“Val mplex” onl
alue complextonly (Matching) (Matching)

Observe that we use the simplest classification: singleugensultiple criteria
against the extent of the “given”: ranging from “all-but” toone except”. The tra-
ditional economics, utility and multi-attribute utilitthéory, characterized by given
alternatives and a single criterion, are displayed as tise d&ll of the first row. It
naturally appears to be the most remote from optimal cayditor circumstances for
decision making and optimization, as is representeadmynitive equilibrium(opti-
mum) with multiple criteria (last cell of the last row). Cant MCDM appears as the
second cell of the first row, etc.

Elaborating the eight individual problems of economicseydnd the subject of
this summary paper. An interested reader can consult r@levarks of the author
(Zeleny 1998, 2005).

Thus, to answer the often posed questiofe’ tradeoffs really necessaryzhe
answer is no:tradeoffs are not necessaryn fact, their existence signals economic
and decision inefficiency. Pursuing and achieving lowet,dugher quality and thus
improved flexibility, all at the same time, is not only podsibut clearly desirable and
necessary in solving current economic problems.

Conventional wisdom recommends dealing with multiplescigtconflicts via“tough
choices” and a “careful analysis” of the tradeoffs. Lean afacturing has apparently
eliminated the tradeoffs among productivity, investmerd gariety. “Quality and low
cost” and “customization and low cost” were long assumeckttrddeoffs, but compa-
nies are now successfully overcoming such “wisdoms”.
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Needless to say that standard economics paradigm, theragoliterature or multi-
attribute utility theory simply demonstrate that tradéefaluations and decisions are
frequently painful and almost always tedious. These sautoamot question their exis-
tence or contextual independence. Yet, tradeoffs are piep®f incorrectly designed
systems and thus can be eliminated by designing betteoptienal systems.

5. Profit Maximization

The difference betweeoptimizing the giverftradeoffs-based) system adésigning
the optimal(tradeoffs-free) system is of crucial importance in ecoimsmIt goes to
the very core of free-market assumptions: profit or utilitgximization by firms and
individuals.

Indeed, it is impossible to direct firms solely by the goal offjt-maximization,
with the now dissipated exception of the likes of GoldmanhSacFor most firms,
there is this mildly annoying but necessary intermediafingtion of producing and
developing goods and services that people want to buy an@tbavorth more in the
market than they cost to produce. In other words, a firm doegisomaximize profits,
but must organize and coordinate its resources propertinafly) so that itcan doso
(maximize profits).

Although the literature is rich about definitions and cadtians of profit functions,
it remains silent aboutow should profits be maximized. Should firms just do their
best or second best? Should they “maximize” profits evenendoime resources are
wasted? Should the resources be organized in the profitmniErg fashion or will
anygiven resource configuration do?

Then there is the problem oéteris paribuscan we calculate the marginal product
of a production factor while holding constant the input df @ther factors? Is the
assumption of “holding all factors constant except ongbrsl, as it is being promoted
even in better textbooks (Begg et al. 1987)? The fact is tiefdctors of production
are not independent and we cannot change one while holdirgghairs unchanged.
All factors of production are interdependent and can onlclha@nged in synchrony,
together as a system — apartfolio of resources. (If a firm inputs an additional axle,
it has to also get four more wheels and hire an extra driveredisas buy more gasoline,
etc.) Factors of production form a matrix: all entries havdé¢ adjusted as a whole,
notper partes

It should be clear that rational economic agents can marimibpfits inat least
two (see Table 1 for all eight options) fundamentally diietrand mutually exclusive
modes:

(i) Manage (operate) givensystem — so that a profit function is maximized.

(i) Design anoptimal system— so that its management (operation) leads to maxi-
mum profits.

This distinction is independent of the actual formula fooffirdefinition or calcu-
lation. It is a fundamental distinction between a systeneiga priori, and a system
designedh posteriori i.e. after the process of optimization.
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These two forms of profit maximization are clearly not ideali In the first case,
one requires doing one’s best and squeezing the maximuribfeogeofits from agiven
system. This is known as profit maximization. In the secorgkcane designs (re-
engineers) resources of a profit-maximizing system so tbigdone’s best leads to
maximum profits. This is also profit maximization.

One cannot develop sound economics without defining itelasns. Profit maxi-
mization, being so fundamental, should not mean two diffetieings. The knowledge,
skills and expertise required are entirely different in tlve cases: to coordinate and
manage the given is fundamentally different from coordimgaind managing the de-
sign of the optimal.

Because the second casecisteris paribusalways superior to the first one, we are
facing two strategically different concepts of profit makiation. Itdoesmatter — in
business, economics or management — which particular miopl@fit maximization
the individuals, corporations or economic cultures prefege markets are bound to
reward those who consistently adherethie secondnode of profit maximization —
the optimal design of profit-maximizing systems — while mlning those who just
struggle to do their best with their worst.

Let us now address the second row of Table 1.

6. Single-criterion De novo programming

The traditional resource allocation problem in economécsiddeled via standatd
near programmingormulation of the single-objective product-mix problers f@l-
lows:

max cxs.t. AXx<b,x>0 Q)

That is, given the levels of m resourcéss (bs, ..., bn), determine the production
levels,x = (x1,...,Xn), Of n products, so as to maximize the value of the product mix
cXx= ¥ CcjXj. Because all components of b are determiagatiori, problem (1) deals
with the optimization of a given system

When the purpose is tdesign an optimal systerthe following formulation is of
interest:

max cxs.t. AXx—B <0,pB <B,x, >0 2)

That is, given the unit prices ofiresourcesp= (pi, ..., Pm), and the total available
budget, allocate the budget so that the resultoagtfolio of resource = (B4, ..., Bm)
maximizes the value of the product mix. We assume Aat0, p > 0 in (2).

It can be shown that the optimal design problem (2) is eqeivaio a continuous
"knapsack” problem (3) below:

max cxs.t.Cx< B, x>0, 3)

whereC = [Cq,...,Cp] = pA For the equivalency of solutions to problems (2) and (3),
see Hessel and Zeleny (1987).
Since the "knapsack” solution is

X' = [o,...,E,...,o}T, )
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where

G = mjaxc—j, (5)

the optimal solution to (3) is given by (4) and
B =AX". (6)

Observe that under present assumptions this solution idagamerate and unique.

Duality. It can be shown that also the dual of (3) determines theisalof the dual of
(2), as is shown in Hessel and Zeleny (1987) and only utillzeme.
The dual of (3) is:

min Bvs.t.C'v>c,v> 0, (7)
so that its optimal solutiony*, follows from (5):

_ &
W—Ck (8)

Furthermore, (6) implies thai3* = B; differentiating this equality with respect &
and using (8) gives:
Vi= VI, Vi) = PV )

as dual prices for the corresponding constraints of (2). | Ptiees of resources are
proportional to their costs, so that contributions of afloerces in real terms are equal.

We can now formulate some characteristics of optimally gfe=il product-mix
problems:

(i) The optimal design leads twll-capacity utilization of all resourcesAny un-
derutilized resources or excessive resource capacietharsign of inefficient
allocation and suboptimal performance, as in traditioimaldr programming (2).

(i) Dual (shadow) prices of resources are proportionahtartcosts, so that contri-
butions of all resources in real terms are equal. Rewrit)@é

Vi _ P
Vi P (10

yields the well-known result on the marginal rate of inpubstitution and con-
firms the optimality of resource allocation.

(iif) Thevalue of noresource can exceed its value in theagpltly designed system (2).

(iv) Inreal terms, no resource can be valued above any oftheressence of optimal
design lies in gerfect balancemong its resource components.

(v) No reimbursement for an additional unit of a resource eaceed the actual
contribution of this unit to the objective function.
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(vi) Letadditional units of resourdeAby, involve additional budget expense/B =
piAb;. Then the optimal allocation d@ between various resources must satisfy
AB* = AAXF, or
BB _ 8k
ABT e

(vii) Any deviations from condition (11) imply less-thafffieient allocation.

11)

Numerical Example. A simple numerical demonstration of the optimal-desigrcer
dure is seen in the following LP problem:

max 40&; + 300x,
S.t. 4 <byg
2X1 + 6% < by
12x; + 4% <bg
3x2 <by

4x1 + 4% < bsg

where p1 = 30, p2 = 40, p3 = 9.5, ps = 20 andps = 10 are market prices ($ per
unit) of the resourceb; throughbs respectively. Let als® = 2600 andx; < 6 (e.qg.,
maximum demand limitation). Two basic approaches can bd tse&etermined;
throughbs optimally:

(i) Accounting approach In an optimally designed system, all of the constraint
inequalities must become equalities. Then,

30by + 40by + 9.5b3 + 20b4 + 10bs = 260Q

Substituting the left-hand sides of constraints, we get:

30(4X1) + 40(2X1 + 6X2) + 9.5(12(1 + 4X2) + 20(3X2) + 10(4X1 + 4X2) = 2600,
which is reduced to 354 + 378x, = 2600 and thug; = 7.35— 1.07x,. Maxi-
mize 400 + 300, = 400(7.35— 1.07xp) = 2940— 426¢ by makingx, = 0.
S0,X; = 7.35,x2 = 0 andb; =294, b, = 14.7,b3 = 88,bs = 0, b5 =29.4.

If x; cannot exceed 6, then = 6 andx; = (7.35— 6)/1.07 = 1.26 and thus
b1 =24,b, = 19.56,b3 = 77.04,bs = 3.78,bs = 29.04.

(i) De novo approachSolve the simple LP-knapsack problem:

max 40, + 300k,
s.t. 3544 + 378, < 2600

By choosing the largest of the two ratios 400/354 and 3008¥Bmaking the
corresponding variable (hersg) as large as possibleq = 2600/354 = 7.35.
Because; = 6, thenx, = 2600— 354(6) = 476/378= 1.26; the same result as
above is obtained.
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Note.We use “fixed” budgeB only as a computational tool in order to establish initial
levels of resources in optimal design. Depending on theomués further increases or
decreases in B can be quickly stipulated, following theroptipattern. That is, also
budgetB can (and should) be optimized in a market-priced systems Wiii become
clearer fromoptimality-path ratiogn Section 7.

Traditional linear programming is of little interest in nencialist economics be-
cause it addresses a simple technological rather than edompooblem (recall Fried-
man) as it “optimizes” an inherently suboptimal system, chhis fixed and givera
priori, with no market price®f resources, and a single objective function where no
tradeoffs are possible. Its “optimization” is just a simgl@mputation, its solution
being fully determined by the problem’s structure. No oftion (in the sense of
system improvement) takes place; the system remains ugetady the calculation,
remaining suboptimal. No optimal design of a system takasepl

In the next section we summarie novo programmingwhich designs the opti-
mal portfolio of resources in dependency on market pricesaaminvestment budget,
and with respect to multiple objective functions, redesitite shape of the feasible set
so that the tradeoffs are fully eliminated. In economic imbifective problems, the
existence of tradeoffs is always a sure sign of suboptigngdor system performance
and consumer dissatisfaction.

7. Multiple criteria De novo programming
Let us formulate a linear programming problem (also Zele9§Q):

maxZ =Cxs.t. Ax—b <0,pb<B, x>0, (12)

whereC € 09" andA € O™ are matrices of dimensiorgx n andm x n, respec-
tively, b € O™ is the m-dimensional unknown vector of resourcess 0" is the n-

dimensional vector of decision variablgse (™ is the vector of the unit prices of

resources, anB is the given total available budget.

Solving problem (12) means finding the optimal allocatiorBo$o that the cor-
responding resource portfolln maximizes simultaneously the valugs= Cx of the
product mixx.

Obviously, we can transform problem (12) into:

maxZ =Cxs.t. VX< B, x>0, (13)

whereZ = (z,...,zg) € 0%andV = (Vy,...,V,) = pAe O".

Letz. =maxz, k=1,...,q, be the optimal value for theth objective of problem
(13) subject to/x< B, x> 0. LetZ* = (z1+,...,Zy) be theg-objective value for the
ideal system with respect 8. Then, a metaoptimum problem can be constructed as
follows:

min Vxs.t.Cx>Z*, x> 0. (14)

Solving Problem (14) yields", B*(=V x*) andb*(= Ax"). The valueB* identifies
the minimum budget to achiew® throughx* andb*.
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SinceB* > B, theoptimum-path ratidor achieving the ideal performané for a
given budget leveB is defined as:

B
B*
We establish the optimal system design(as,Z), wherex = r*x*, b = r*b* and

Z =r*Z*. The optimum-path ratic* provides an effective and fast tool for the efficient
optimal redesign of large-scale linear systems.

There are two additional types of budgets (other tBaand B*). One isBY, the
budget level for producing the optimﬂ; with respect to thé-th objective, referring
back to the single-objective De Novo programming problem.

The other,B**, refers to the casg < n (the number of objectives is less than the
number of variables). IX** is the degenerate optimal solution, thgtf =V x* (see
Shi 1995). It can be shown thBt* > B* > B > B'J-‘, fork=1,...,q.

Shi (1995) introduces six types of optimum-path ratios:

*

r‘= (15)

B* B BY B
rlzg,u:@,rszz)\kB**,u: oo 5= z/\k* re—zf\kg

They lead to six different policy considerations and optisystem designs. Compara-
tive economic interpretations of all optimum-path ratios dependent on the decision
maker’'svalue complexXZeleny 1998).

Numerical example The following numerical example is adapted from Zeleny8d,9
1986):

max z; = 50x; + 10Qxp + 17.5%3
Zp = 92X1 + 75% + 50x3
Z3 = 25X1 + 10Qxp + 75x3

S.t. 1% +17% < by
3X1 + 9% + 8x3 < by

10x; +13%o + 15x3 < bg (16)
6X1 + 16x3<by
12X, + 7X3 < bg
9.5x; + 9.5%p + 4x3 < bg

We assume, for simplicity, that the objective functiaasz,, andzz are equally
important. We are to identify the optimal resource level®pthroughbs when the
current unit prices of resources grg= 0.75, p, = 0.60, ps = 0.35, ps = 0.50, ps =
1.15 andpg = 0.65. The initial budgeB = $465875.

We calculateZ* = (10916813 18257933 12174433) with respect to the given
B($465875). The feasibility ofZ* can only be assured by timeetaoptimunsolution
X* = (131341,29.683 78.976) at the cost 0B* = $66165631.

Because the optimal-path rati6 = 465875/66165631= 70.41, the resulting

= (92.48,20.90,55.61) andZ = (768687,1285589,857240). It follows that the
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optimal portfoliob, with respect td = $465875, can be calculated by substituting
into the constraints (16). We obtain the optimal portfolisesources as:

by = 146506

by = 91042

bs = 203065

by = 144464 (17)
bs = 64007

bs = 129955

If we spend preciselfd = $46588825 (approx. $46585) we can purchase the opti-
mum portfolio of resources (17) at current market pricdsyahg us to produce and
realizeZ in criteria performance. No better solution can be realfpedjiven amount
of money.

8. Added value

One of the most common examples of agent tradeoffs is thdasmiension between
the producer and the consumer. Becauseptiwe paidis still a main economic cate-
gory, its increase brings higher added value (and profitf)e¢groducer at the cost of

a lowered added value to the consumer. The lowering of the praid has the oppo-
site effect. So there are constant tensions between prsdacd consumers in trading
off total added value between themselves, rather thanasirg its apportioned levels
for both at the same timeas would free-market transactions require: both parties
to a transaction must benefit in order to enter into the ti@imafreely, i.e., without
coercion or deception.

Decision making is a process and its coordination of actiages or phases, as well
as their sequencing and structural configuration, is a maftknowledge and skills.
It is this knowledge(purposeful coordination of action) that adds value to theans
or inputs. One of the dominant inputsiigormation That is why a clear distinc-
tion between information (input) and knowledge (process)a crucial in economics.
Knowledge, according to Hayek (1937, 1945), is the main ephin free-market eco-
nomics® While knowledge is the demonstrated capacity of coordigagiction, in-
formation is its symbolic description, a digitizable red@f past, present and future
actions. As such, informatioper seis of limited value (rapidly becoming a commo-
dity, often accessible for free): it acquires value onlytigh being internalized in the
decision-making process and transformed into knowledgeonly through action and
the value of its outcome (Zeleny 2005).

7 This ancient struggle over the price paid is exemplified byThikish bazaar and its vigorous haggling
over price as a flexible tool for dividing fixed added valuevEtn competing agents. In more advanced
economies, prices paid become relatively fixed and the patdatiincreasing added value for both sides is
thus created.

8 We could addrustas the second most important concept, as current crisis has\deated in abundance.
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All this is rather straightforward as “uninternalized” amfation becomes just a
background clutter, white noise or information overloadformation is thus being
transformed, at an increasing rate, into a sorexibrmation or informational waste.
While information (and exformation) becomes plentiful, lanmattention span is be-
coming a scarce resource.

In contrast, there can never be any “knowledge overload”sarithe only effective
and safe way to improve performance and decision makingasithh knowledge, i.e.
through a purposeful coordination of production and deaishaking processes.

8.1 What is Added Value?

Knowledge is measured by the value created by coordinafieffart. Action and
processes add to materials, technology, energy, senirdesmation, time and other
inputs used or consumelnowledge is measured by added value

In any business (and human) transaction, value hasaolthed to bottparticipants
(or sides): to the provideandto the customer. Adding value to both is what makes the
transaction satisfactory and sustainable: it createssanfig@ket.

There are two kinds of value to be createdlue for the businesandvalue for
the customer Both parties must benefit: the business — in order to prodtithe
customer — in order to purchase it. In the global age it is ipedg this business-
customewralue competitiothat is emerging as the hardest and the busiest battleground

Figure 4. Adding Value for the Customer and Business

Maximum price
Value for
customer @
E ii Price paid
Value <
Created
r Value for Profit
business
\F Wages and salaries

Cost
Direct and indirect materials and services

purchased

In Figure 4 we explain the process of creating new value. iBhésucial for mea-
suring knowledge and for the identification and assessnfénhovation.

First, the customer pays for the service or product: ghiee paid The producer
subtracts theost incurred including all direct and indirect materials and servicas p
chased. The difference is theded valudor the firm (producer, provider). This added
value can also be interpreted as tladue of knowledgengaged in producing the ser-
vice or product. In order to pay wages and salaries, the ptamuprocess and its
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coordination must generate added value. Added value isrihesource of wages,
salariesand profits

If the added value does nobverthe wages and salaries, then they must be corre-
spondingly lowered. If no value has been added, then the\aflknowledge is zero
and no payment can be attributed to it. The business mustramdyh value in order to
coverat least the salaries and wages of its workers and manadessernl more value
has been created, therofitscan be realized, up to the price paid.

The customer, of course, must be willing and ready to pay fiwotde service/pro-
duct than he actually paid. Theaximum pricghe customer would be willing to pay
must exceed the price the producer has asked for. The ditfelis the addedalue for
the customer

If there is no value for the customer — the maximum price isdothan the price
to be paid — then the customer would not purchase the servipeduct. In a com-
petitive market, the customer pays money only for the vadeeived, i.e. the value for
the customer.

The proper entrepreneurial and long-term strategy musiirgdite the tradeoff be-
tween the firm and its customer. Such strategy concentratéscoeasing the ma-
ximum price while lowering the costs -both at the same time, in a tradeoffs-free
fashion. Both sides are then bound together in a mutuallgfieal process of pro-
ducing maximum added value. The price paid can remain velgtconstant as long
as both sides’ benefits are increasing, avoiding the trésldaksed environment and
decision making. Periodically, the optimal system is régiesd so that the portfolio of
resources and its coordination maintains tradeoffs-foeled value for both (maximum
profits are implied), as the example in Section 7.

9. Conclusions

The areas of economics where tradeoffs-free thinking aodauic calculus of De
novo optimization can be applied are numerous. We cannbbedte on all aspects
of tradeoffs-free economics in this paper, but point outva $eich areas with some
references.

For example, the efficiency frontier pbrtfolio analysis(Markowitz 1952, 1959)
is based on the assumption of tradeoffs between expected aat standard deviation
of uncertain returns — i.e. tradeoffs between two momentsefame probability dis-
tribution of returns. Lerner (1971) has criticized variesitased measures of risk while
Colson and Zeleny (1979) proposed a three-dimensional ureas risk. Problems
of conflict resolutionhave often been mismanaged through preserving the tradeoff
(the win-lose conditions) which are the very cause of conflfet, the tradeoffs-free
conflict dissolutiormethodology has been proposed (see e.g. Zeleny 2005).

Tradeoffs are often assumed between gelicy objectives The Phillips curve
postulates tradeoffs between unemployment and inflatiea Section 3.2), but simi-
lar arguments can be advanced for growth and inflation or tirand the balance of
payments. Such tradeoff assumptions severely limit pajmyons even though argu-
ments can be made for tradeoffs-free alternatives in al sases. Also, quantitative
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economic policy based on game theory provides a useful ggifgn. The field of
games with multipléor vector)payoffsis only referenced here (Zeleny 1976) due to
the lack of space. Traditional, scalar-payoffs based gareso longer sufficient for
economics. Similarlygnvironmental regulatiomwould benefit from a dynamic version
of De novo programming and its optimal-path ratios.

Another area of tradeoffs is the false notion that throughirenmentalregulation
we have traded off a considerable portion of our nationalltivefar costly environ-
mental protection. This can only be true if the cost of usiagiiful energy sources is
very low. Once the price of such sources becomes sufficiéigly, the growth and en-
vironmental protection go hand in hand. Not all regulat®harmful to growth: much
regulation encourages innovation, increases the supgyldic goods, and stimulates
the development of new businesses. It is the abundance wérfgoental) marken-
tervention not regulation, we should be concerned about.

Tradeoffs are the properties of available options (feasibts), not of criteria, goals
or objectives (measures). This has been the main messags paper.
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