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Abstract. This paper states that the main difference betvadigopoly-monopoly and
competiveness is the freedom of entry into the ebarKhis is present in
competitiveness, is absent in monopoly, is almiosemt in oligopoly. The main effect
Is that regulatory devices should regard the fiefdligopoly. There is a situation of
oligopoly-monopoly when it is impossible to entbe tmarket. Unit production
expenses, after an initial treat descent, tend éolibear on the horizontal axis.
Commercial expenses show instead structurally amirgy returns, and these are the
real obstacles to the market enter. Entrance insplie fact small quantities sold
initially, and previously established firms are \pleged. The state of regulations
depends strongly on these situations. Competitegeshould not be regulated, even
when the demand is partially inelastic. Regulatimplies a variety of interventions:
a) special prices for public enterprises in monopséyvices;b) a contrast of every
organization which establishes the “right of workérabove “the right of
consumers” in the monopolistic public sectod;a differentiated rate, relatively
high and international, in order to control the ess return on investment in

oligopoly.
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THE REGULATION OF OLIGOPOLY AND MONOPOLY

1. Introduction

The economic theory is still dominated by thefddm of average costs in
economics, in spite of its enormous contradictiolge will show in this paper that

increasing returns have disruptive effects. Inespf this, they have not been

! In this matter now the hypothesis of capital giwminates, i.e. the capital invested is posited.
Then theU form of costs comes forth. Monopoly and competitiess are often confronted, and the
usual advantages for competitiveness (a greatettitpparoduced, at a minor price) emerge. In this
context, nobody notes the absurdity of the hypashescapital as given. The consequence of the
confrontation between competition and monopolypaity of total demand, is that thé curves
should be equal in the two cases, both in compeat{iivhich is obvious, since there are many firms)
and in monopoly. In the latter case, at whateveellef quantity, the same minimum average cost
as in competition holds, otherwise there would besymmetry. In monopoly the price is higher,
but, as just outlined, this does not mean thatagescost is met in its descending phase (otherwise
in competition, firms being smaller, the equilibriuwould come in the descending phase). The
implication is that the capital must be minor inmopoly (and not equal, as it is usually reported),
and must be at the same minimum average cost esnipetition. In formal terms, positing that
demand is a straight line:

=P - GmQ =(P - Gm)(Pmax—p/d) — n/6p= 0 = Ppnax— p2/d — GumPrax + Gum P/d —
+Prax = 2p/d +Grn/d =0 — P = 1/2 (Brax/d + Grm)

in which & are total profitsp is the price of productmm is the minimum average co<€y; is the
quantity producedpmax IS the intercept with the ordinates when quanstyero and-d is the
angular coefficient of the relatio = pmax—dp (from this relationQ is derived in the second
passage of the expression aboweydp = 0is the usual formula for maximum through which the
equilibrium p is found. The result means that the price in mohogs equal to half of the sum
between: a) the maximum price (i.e. when the demarmguantity is zero) divided by the angular
coefficient; b) the price of competition (which oesponds to the minimal average costs). This is
true also for the average cost curve outlined tiige 2. In Sraffa (1925) these results are clearly
stated. In Sraffa again (1926, p. 9 and ff.) thefpof maximum profit is when the absolute value of
elasticity of demand is one. This happens alstisgrocedure. In fact it is:

e =-8Q/Q/op/p = -0Q/3p/p/Q = -1/d 1/2 (fhax/d + CGnm) / d/2(Pmax/d + Cnm) = -1

in which —8Q/dép = —-1/d 1/2 (pmax /d — Cmm) is the solution forp above; while the expression
d/2(pmax/d + Gnm ) IS the corresponding quantity.



massively studied. Sraffa, with his articles in 83%hd 1926, posited the problem, by
attaching decreasing returns. Important econornést followed, among whom were
Steve (1976) and Leijhonfvud (1985). Most imporgntall the managerial
textbooks, and even the textbooks written by theafian Law Professors (see Lupi,
2019), take for granted the existence of increasstgns.

In sectiorn?2 we set the question again: a) in a context ofrteldgical progress; b)
following Sraffa 1925, 1926, 1960, with the additim his works of technological
progress; c) enucleating a rent in oligopoly, asionopoly.

In section3 the consequences are drawn as regards the reguatets. We show
how the differences between oligopoly and monof@oly too weak to concentrate
attention only on monopoly. Thus oligopoly also ee@ublic intervention. This can
take the fiscal form, through the tax differentation oligopoly rents.

Section4 is dedicated to the conclusions. In the appentiex tjuestion of
amortization is scrutinized , in situations such@sar and tear” and technological

progress.

2. The comparison among competition, monopoly and ol@poly

Firstly we go deeper into the question of the mimin average cost. This regards
intermediate input and wages, and also amortisafitren there are the rate of
interest and entrepreneurial profit. We treat thablem from the point of view of a

single sector, so the inputs prices are given. dleetechnological progress, so the



price of the product, given unit wage, decreasesr dime. We start with the
following equation, valid for a situation of pertemmpetition, referred to the yetar

Qp = (1m)[(1+r)(Lw + apa + bpy, + ...+hpp) + D(Mpm,0,071(r))] [1]
The yearly production i® and its price ip. The profit isx, which in competition is
equal to the remuneration of top managers, oheir absence, for small firms, to a
percentage which, though maximized, is fixed anauigghly in a constant ratio with
total costs (between squares [it]). In fact entrepreneurs (or general managers)
choose the target-functions, find the funds, chiteekintermediate inputs, manage the
labour, decide about amortizatforThe rate of interest is (calculated at a yearly
pace) and the business is totally indebted. Irc#se of own capital, its rate of return
Is equal to the rate of interest in competitiond(daherefore eventual differences
between rate of profit and of interest must be wdated into profits, which are so
modified with respect to book-keeping). The ratandérest in this context is given,
but in the general model it derives from the confation between saving (which
includes amortization) and investment (plus publeficit and balance of payment
surplus). The labour employedlisandw is its average compensation. The wage
in this context is given (in the general modelapdnds om), whilstL is chosen at

the minimal cost, together with other inputs ane ¢hrrent cost of capitalThen the

2 In particular, at parity of other conditions, ionapetition there is osmosis between entrepreneurial
work in small firms (essence of profits in competi) and dependent employment. This explains
as given, although it is fixed at the maximum level

% See Vitaletti (2017a), pp.2, 7-9 and Vitaletti {Z8), pp.41-42 and 51-53. The fact that minimal
costs are reached does not mean that work andgkegach a stable combination. In fact, work may
increase, and in this case the distributive magdesunfluence the composition of supply, provided
there is a component “wear and tear”. This is abvasesent, except if technological progress is
dominant. Here lays a Sraffa’s mistake. For Sraftaher mistakes see footnote 6. The mistakes of
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summation of inputs comes, each item (franto h) with its cost-price. In this
context the cost-price is given, and the quantityput is chosen at its minimum, of
course together with labour and capital. Finallgrénis depreciatio®, which, as we
clarify in the Appendix, shows andepending on the initial disburseméy ,,, from
the reduction of industrial cosd, and on the rate of interest which applies to wear
and tear @t). Amortisation is calculated at its miniméinfThe expressiofLw + ap,
+ bpy, + ...+hp,) + D(Mpn,0, ot(r)) furnishes the industrial cost for the product,
while (1+m)(1+r) furnishes the financial costs. All magnitudes akesh at theivalue
at the timeg, t+1...t+n ; i.e. the optimization is dynamic, in the full senof the
word.

The average cost is simply taken by dividing thargily Q for each member

inside the square parenthesis of expregdiphWe have then:

marginalism are in any case much worse. Startiogn ftheU curve of the average cost, there are:
the equilibrium of price in the ascending pointaekrage cost, in which marginal cost touches the
price; the absence among costs of a uniform rateintdrest and of personal costs of
entrepreneurship; the short run equilibrium, wite hypothesis of given capital (and, beyond that,
as in Sraffa, there is no technological prograss)gdea of the central role of amortisation, andof
dependence on the rate of interest and technologrogress; the freedom between production
(which is optimal independently from distributio adncome) and distribution (which can be
corrected); the theory of optimal taxation, whigmares the existence of public expenditure; the
macroeconomic consequences of economic theory, hwinake the level of wages the main
variable to adjust in presence of a unemploymasisc

* As we shall see in the Appendix, the current cbstapital, as a whole, is a stable value. Thus, if
there are costs variations (including that of lafp@und/or the quantity produced reduces, there is a
compensation in amortisation, which is lower. Tthesentire theory of the firm is restated.

® Especially with technological progress, we haw® al series of prices for each year1...t+n.

In each year the minimized costs as a whole atdestae, they do not move with quantity. If they
move with unit quantity by decreasing, we have asoasequence rents. This circumstance is
examined later, and we find rents which are incdrbfgawith a true competitiveness. If they move
with the unit quantity by increasing, we have oe ttontrary rents by decreasing returns (cfr.
Sraffa, 1960, Chapter Xl), compatible with perfeompetition. The 1925 Sraffa’s article shows
that unit costs in industry (when there is competijt are stable as a tendency, like all classical
theory thought.



p = (1+m)[(1+n)(L/Q)w+(a/Q)p a*+(b/Q)pyt ... +(h/Q)pn + D(Mpm,08, @t (1)/Q]  [2]
If this average cost is the same independently fleeguantityQ we choose, we are
in a Sraffian System. It is such a way in compatitiexcept for a small treat at the

beginning of quantities, where the unit cost deszéa

® In Vitaletti, 2017a, pp.38-80, and 2017he resulting minimal costs are treated simultasioin
a general equilibrium of Keynes’ and Sraffa’s tyfeme characteristics of this equilibrium are:

a) the rate of interest is determined, as alreadyg, day the equilibrium between Saving
(including amortization) and Investment (plus bakrof payment surplus and public
deficit). This rate can be zero, or near zero. Thithe Keynesian state, very similar to the
actual;

b) the unit rate of wage is determined consequentlya world without capital. This occurs
because all outputs are equal to one, and inputbedaken in physical terms with respect
to the output, summing them vertically and thenrngkheir mean;

c) the prices of all commodities which produce a umtyoutput follow. To reach absolute
prices, we have only to multiply the resulting psdor quantities;

d) the switch of techniques is completely avoided wliea ratios between input (taken
vertically) and output are the same for all segtorghe other cases it may happen through
the change of input prices;

e) in a world with capital, the number of years of atization, n, is determined too, and its
amount in general depends positively on the inta@e. Since in the last year there are
growing expenses which regard capital, or thegereduction of the productivity, there is an
intrinsic contradiction with the standard commogity

f) a characteristic of the solution is that amortatreaches the minimum when its last
amount is zero. Even with fixed capital the redwucto labour quantities is thus possible;

g) the technological progress may temporally precdue extra costs (or the reduction of
productivity). In this case a determination of tieéation between the rate of profit and of
wage is possible independently from prices. Thavigled, for each rate of interest, wages
increase;

h) we have a complete competitive model, which deteesifull employment and prices even
with technical progress;

i) the circumstance that the whole economy is reptedeneinforces the strength of Sraffa’s
system.

The model is optimal from every point of view, ahds very distant from Marxian consequences,
which are often advocated. The disturbances ddmweKeynesian problems (which are more
complex than it is believed); by oligopoly and mpaty (which are part of the categories of rents,
nowadays very important though almost ignored); laypather factors (see footnote 12). Beyond
these, which represent principally a criticism ex&t to the Sraffa’s system, the principal mistakes
and omissions internal to the system are: a) thesage about distribution is confusing — whand

r relation, in a world without capital, can be sohggdte simpler than in Sraffa, independently from
prices; b) the reduction to dated labour is posséden with capital; c) the technological process
can be inserted without great problems, providedwhgew increases (we have only to calculate
the modification of the average input-output ratid) there are some problems with multiple
production, and in the case of rents (which inclatlethe departures from the minimal average
production cost, positive or negative), in whiclhm@ed is necessary.



In oligopoly and monopoly things are differet. monopoly the question of
demand is intrinsically decisive. In oligopoly thReis competition, but this derives
from the existing firms, market entrance being viemjited; moreover costs (at the
extreme, even production costs) decrease withuhatdy, which makes the research
very interesting

In the first instance few words for natural mpaly. The expression [2]
summarizes the price in competitiveness. Naturahapoly refers to what was
described in footnote 1. There may be a naturaasdn which leads to a monopoly.
So in local situations there is public transpadne management of waters; garbage
collection and transport; the sewer system, andratkrvices, which, for structural
reasons, need to be managed by only one firm.An#tional level, there may be the
railway; or electricity, or energy which may impoaesingle firm management. In
general in these cases there is a coordinationhmi@quires a single firm, which
manages “the nets”. The relative theory is tredgdthe natural monopoly”, which
IS a recognized part of public finance (see thgt mection). In summary, it is

represented in footnote 1.

" No reference is made to the economic literatutgichvinsists in presenting an equilibrium in
which the price is established in tbeescenttreat of the curve of minimal cost. See for example
Sharkley, W.W. (1982), Chapter 1. Even acceptirg lilgpothesis that capital is given, the unit
industrial costs are decreasing, since capitalsigally in part idle and unit other industrial cost
descend (see the last sentence of the Appendiismiork). Also in Carltron & Perloff (2000), the
formulation is the same. They start in fact in GeaR by showing the typical cost function. Then
they go on this basis, by examining: the typicallgems of structure and of conduct, i.e. the
numbers of buyers and sellers; the barriers toyesftmew firms (without presenting them as a
consequence of increasing returns); the produderdiitiation; the vertical integration; the
diversification; the advertising; the research amyelopment; the pricing behaviour; the plant
investment; the legal tactics; the product choite; collusion; mergers and contracts. Only on
commercial textbooks (see Fontana and Caroli, 2€ti8)s are quite different. Entrance barriers
are examined in depth (p.33-37); commercial experse fully treated (where they are almost
absent in economists’ texts); no increasing castistfon appears.



The oligopoly situation instead is not treabgdoublic finance textbooks, not even
in their fiscal parts (at least explicitly). It mapmetimes appear in political economy
textbooks, under the chapters on anti-monopoliségulatiof. The different
situations (one is oligopoly, which maintains comipm; the other is monopoly,
which excludes competition) are at the base of differential treatment. But the
competition is oligopolistic, and is profoundly f@ifent from free competition, which
postulates the freedom of market entry, which dweded in oligopoly.

Here the average industrial cost, after thedraptial decrease, falls at a slow rate
or remains stable. Most firms, if they manage tsspihe accelerate decrease of unit
cost, continue their activity. Especially if thecg® is growing (due to increased
demand and/or price decrease because of technalqgmgress), single firms will
show different produced quantities.

There will be a point where new firms can notee the market. In fact the new
entrants, at the beginning of activity, when thedividual demand is low, will incur
heavy losses. At that point the firms existing Ire tmarket will capitalize the
circumstance, trying to increase theirfFor example, their profit may establishito
n. At the end the following rule for prices estabés:

p=p+@- massQ [3]
where theass stands for associated. Up to this point this & ¢imly modification

depicted into the Sraffa-Keynes model.

8 It is so a main object of study of Political Ecamp A clear example is the book by Motta and
Polo (2010). Already in Chapter 1 of this book gt ¢lear that the distinction is inside the
competitiveness field, but it is not indicated tdesence of freedom of entry in oligopoly, nor the
fact that commercial costs are decreasing.



The element in equation [1] and [2] is still unexplored. Itmoses that a person
gains from his activity, employing his capacitiBsit these capacities may be utilised
for a different number of hours. By working londeurs, he can thus earn more. In
this case output increases, with very little add@l cost. There is a limited
possibility that, in so doing, the price can beglslly reduced.

Beyond production in a material sense, we hawxamine the pace of commercial
costs. These are decreasing even at their baseh wengiven by the reduction of the
price offered to bulk buyers. It is one of the mrasfor the success of supermarkets,
and the reason why many small dealers organizeifigugssociations”.

The big jump is however with the circumstancelaxed by “principal-agent”
theory (i.e. one, or one group, dominates the lessineven when it is large), which
means the possibility of administration of big gveu Research&Development
expenses may develop, in particular with the taskreating patents, or brands. A
patent is a sort of monopoly, as a brand. The gesskpatents and brands opens the
possibility of a moderate price increase.

The fixation of the price in a “monopolisticiay follows. This opens the
possibility of quantity reductions, which are mimsed through various methods.
One method is advertising, which stiffens the deinemrve, and as a consequence
minimises the quantity reduction due to price iases. A second method is the
differentiation of the product, which can be moffe&ive when the characteristics of
the sales of a particular country are satisfiedhid is technical progress, which

allows in any case strong reductions of priced)witreasing margins of profit.



Advertising, beyond stiffening the demand eynhas the characteristic of
reducing its unit cost when output grows. We areentering then a unit decreasing
commercial costs.

The administrative expenses are another exarfpk transfer pricing, other ways
to minimize the fiscal cost of the product, oncéaoted, work as a “permanent” gain,
with possibility of declining of the price, the diming being major the greater
guantity is sold.

The assistance expenses are another exangphg, their unitary impact minor,
the greater is the quantity sold. Now, with newhtesogies, the possibility of
producing in countries with a low cost of laboundahe possibility of saving taxes,
firms behaviour comes near to monopoly.

Even the unit production costs is subject tc tlaiw, with the internalisation
process. All costs tend to give now a “competitiaglvantage to the firms with
greater quantities.

Let us observe the optimizing choice, considerivhat has been written in
footnote 1. The fixed, or almost fixed costs, dveaabed after a certain point by the
guantity demanded (the quantitylwkak evensee Lupi, 2019, pp. 44-47). Theeak
even pointcoincides with the expressi¢8]. Also Fontana and Caroli, 2003, p.132,
treat this point without emphasis, as it were anmarfact in the description of firms
characteristics.

BeyondQ, in the[2] profits are growing with the quantity. The clasgraph of

every textbook of managerial economics is so cowdd. We have then:
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n’ =f(Q) afterQo [4]
expression in which the price may stay up with eespo p’ in [3] (when the
importance of advertising, patents and brands dai®#), or may stay down (if the
minimization of production cost abroad and thedlsavoidance dominate).

If the total quantity sold to the market temadslow down, or stops (an example is
now the car industry), the opportunity of makingessgnents, or fusions among big
organisations come out. These have the intentasepve extra profit margins, wigh
greater with respect to the expresgi@h in the nearby of expressi¢8].

If vice versa the market is in full expansitime saving of taxes is effective, the
reduction of industrial cost obtained through “adistrative” ability (as transferring
the production in the countries where the payis very low) is high, we can
experience a sort of monopolistic situation, witloemous profits, witlp minor with

respect to the expressif#]°.

3. Rules and taxes for monopoly and oligopoly

Let us start from competition, defining competitias freedom of entry in the

market. Competition regards, with this definiti@most all the services sector, the

handicraft and the agriculture, that is the mayooit an advanced economy. One can

® As regards the reformulation of Sraffa’s theorge($ootnote 6), this is still valid for the service
and the handicraft sectors, and even for the imdlstector, inasmuch it is dominated by the
expression3]. As regards the situations in which the pricemgeehends a rent (agriculture,
mines) this is enough valid, notwithstanding sormgeacrtions are necessary (see Vitaletti, 2014b).
In the case the single sector is dominated by th&t®on depicted in equatiof#], we need a
stronger reappraisal, since different economicesysare confronted, in a situation in which total
unit costs tend to decrease in relation to the minm the production countries.
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open a bar, an hotel, a commercial activity, a @afi, or engage in an agricultural
activity, without many problems. So when profitégilin one sector is high, it is
likely the entrance of new firms. This does not mélat there are not problem.
Except in agriculture, where the demand is inflgitelastic, in most sectors the
demand curves of firms is negatively inclined, lseytcan be defined as working in
“imperfect competition”. By and large, nevertheless can assume that the freedom
of entry is decisive. On other cases, we could hheesituation of the competitive
sector as a refugee for employment, when total pl@®ment is very high. This
causes a reduction of unitary incomes in it. In @age this is an exceptional
situation.

The other side with respect to competitiormenopoly. Let us start from the
classical monopoly of public services. This regasgecifically the nets. Here,
following Steve (1976, Chapter 8), we can havet@atipn with the minimum cost,
but the intersection with the demand curve is sndéscending treat and therefore
meets the marginal cost when this is inferior ® #iverage cot Following Sraffa
(1926) instead, in equatigfh] we have a situation in which the marginal costa¢es
the average cost. In this case the price is fixbdresthe elasticity of demand is equal
to one. Public intervention tends to take form afionalisation. The price may be
fixed at every level: above the average cost (malcbve in the cases of games);

equal to the average costs (in this case thereeigptoblem of providing funds in

19 Steve justifies this hypothesis with an excesolaht, which would be structural in public
services. Leijonhufvud (1995, pp.68-73) insists fimding decreasing returns in capital
management, ignoring the commercial, the financkthe administrative costs.
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case of development); or inferior (if there areiabbenefits which derives from the
sector). Things like the double price (one assedidhe marginal cost, one, fixed,
associated to the average cost) (see Steve, Ci&pterve not much sense.

In monopolistic situation there is the podgipithat trade unions organize
production in a way in which the “right of workerptevails neatly on “the right of
consumers”. It is necessary in these cases tryotrast such organizations, for
example by establishing that the pays are on linth wimilar sectors; by
superintending with rigour the presence at workalbgiding situations of privilege
in the social welfare of these sectors.

In the end oligopoly comes. Here competitionieixtbooks is much stressed, but it
refers mostly to the existing firms, inasmuch thisraot freedom of entry. Once this
Is established, the relevant things are: a) a hasiit generally higher than normal;
b) profits increasing with the produced quantity.

| think that if this problematic is worldwidghe solution must be worldwitfe We
have to stop to try to impose national taxes onnass, or we have to reduce them at
the minimal level. On the contrary we should to liempent a taxation at a worldwide
level (now this means G20), which regards the exdegel of profits (i.e, all the
profits which remain after applying the rate ofeir@st on all the activities of a firm),

at a rate enough high (say, around 50%).

1 This does not mean a worldwide fiscal system.ré¢rational level, beyond the intervention on

oligopoly, there is only the need to impose a 10@% (or in any case a very high rate) on the rate
of interest of advanced countries, in order tovall yearly deficit for them, necessary against
unemployment (stated by “local” international agneats, like the EU). The new national system

can be achieved by direct levies on the social ediperes beneficiaries (dependent and

independent workers), and by indirect taxation (@aglch small rate on B to B commerce to the

actual Vat, and reinforcing the actual taxatioriérgy). See Vitaletti (2017a, 201 2014a).
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This is the only way to contrast the power adigopolistic — monopolistic
businesses, and to let the competitive economyctwis the greatest part of the

economy) dominate.

4. Conclusions

In this paper we have compared, in the first instaicompetition and monopoly at
the national level, taking as a principal referetice 1925 and 1926 articles by
Sraffa. Later we explored the situation of oliggpokcharacterized firstly by
internationalisation, in which decreasing cottu(sensywere considered.

As regards interventions, hardly any are necgseaa situation of competiveness.
In monopoly a situation of public intervention iseferred, which fixes the prices
(independently of old rules) at a level which may Higher, lower, or equal with
respect to competiveness. Oligopoly leads to dwemidwide intervention (at G20
level), to try to reduce the excess profits (rentghich tend to form. The fiscal
system is required, both directly (requiring anh@gthan normal rate) and indirectly

(general support of the private services, handienad agriculture).
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Appendix

The plants duration

The question of capital duration can be solvedfihg Vitaletti’'s work (2008).
In the absence of technical progress, the initigdpssition is made that there are
variations of costs (for example maintenance expams), the amount of which
grows over the years. This essential suppositiosivet from the fact that in Sraffa’s
work (1960) the duration of capital is inexplicalgien, at parity of effective costs
over the years, and this hypothesis has been thieecaf a serious default of the
model (negative prices). It is shown, in particuldrat when the initial value of
investmentMop,,, multiplied by the interest rate, is equal to ttedal interest
attributable to those additional costs (given bg tbtal additional cost less the
discounted compound rate for each year, applieghtd part of the additional cost),
the minimal cost of amortization is obtained dd is dismissed (Vitaletti, 2008,
pp.132-135). Four methods to calculate the examttpliuration are then analyzed
(Vitaletti, 2008, pp.139-142). From these methdas duration of the plang, is
found to depend positively on the rate of inter@sgeneralisation of these results is
provided (Vitaletti, 2008, pp.142-143), considerialgo the circumstance that not
only costs may increase with the duration, but mees may also fall, due to
decreasing efficiency. At the end, amortisationainontext of absence of technical

progress (i.e. “wear and tear” amortisation), appeas “residual’ cost, which
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reintegrates the capital value at the minimal eost the most efficient, at the price
coherent with the distributive magnitudfes

In the presence of technical progress the sitmathanges. Suppose that technical
progress is such to reduce the minimal cost oftakini the second year of operations
by — 01— 1)Mopm + Mgpm (1 —09)r ; in the period+1 by — (0;— 1)Mopm + Mopm (1
— 0,)r; and so on, until tha period, in which the reduction is given by0, — 0,.1)
Mopm+ Mopm (1 —0,.1)r. The product price, other things being unchangals, This
happens because in the same year there is coropetiith the new capital, which
operates with the predicted minor costs, whilstfthre under observation maintains

its OC unaltered. In term of a System based on equfitipras[5], we would have:

1° Period oC +  Mpmr = pQ

2° Period OC- 0:— DMopm  +  Mopm(1—0)r = (1 -p)pQ
..................................................................... 5]

n-2 Period OG- (012 —0n3) MoPm + Mopm(1 —0,3)r = (1 - ju3)pQ

n-1 Period OC —@.1—01-2) MoPm + Mgpm (1 =0,2)r = (1 - j2)pQ

n Period OC —f, —0,.1) Mopm + MoPm(L —0,)r =(1 - jnt) pPQ

12 Another problem caused by this circumstance ig, thimce amortization prevails in initial
periods, whereas the increase of other expensésrahd decline of productivity tend to prevail in
the final periods, there is the convenience tomsee intensively (in particular as regards shit®)
plants at the beginning of their operative livekisThappens because in such periods there is more
“room” for wages extra-payments, caused by thasligee Marris, 1964). The technical problems
mentioned in the final part of footnote 6 as adHector of disturbances of the cycle (due to the
erratic concentration of investments) could be @sequence. A planned underutilization of plants
(one shift instead of two or three shifts) could dre®ther consequence, save the fact that, when
demand increases in the short run, the more phtditase of the plants is carried forth. Thus a
rationale is found for the decreasing costs inghert run, as stated in the final sentence of this
Appendix.
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where the periods, 2...nare successivi® the initial InvestmenMyp,; 04, 05 .... 0,
are all greater than one, and each successiveisgegneater than its predecessors (at
the maximum it is equal). At the left of the Systlt}) beyondOC, which represents
the other financial and industrial costs (takenthair minimum) with respect to
amortization-depreciation, there is the value opited, and the interest paid on
residual capital. It is a particular process of gmation-depreciation, which assumes
(as itshould bé that the capital which depreciates due to thhrtelogical progress,
linked to 0;, is given back to the bank which has lent therentiapital Mqpn,.
Consequently interests decrease for that year i@mdher years in which there is
depreciation). At the period in whidby, is equal tol, also the capital is entirely
devalued; in the periog+1 it would appea©C = (1 - ))pQ The length of the giving
back depends negatively from the pace of techncddgirogress. The more intense
this is, the greate®; is, and minor the length. In particul@ris linked also to the
symbol j; (which appears to the right of Systd®] multiplying pQ), after its
subtraction byi. Taking as an example the perjgdve have:

OC -6 —0i.)Mopm + Mopm(1 —6i)r = (1 —j)pQ [6]
where technological progress determifig®;; and, in a way to accept the equality
just outlined, als¢;. In particular, fron{6] can be derived the relatipn):

Ji= 1-0C/pQ+ [(6; —01) + (1 —0;) 1M P, /pQ [7]
which links specificallyj;, 8; and®;;. This means thgt is structurally linked to one
minus the ratio between other costs and revenus, plariable part, depending on

the new devaluation in periodninus the fewer interests caused by it, all dividgd
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the revenue. The devaluation of the capital depexdstly on the entrance in the
competitive market of new firms, which at the begng of their activity are able to
produce the same outpQtwith a minor unit cost.

If the dismissing of capitallop,, occurs when the cost variations previously
discussed have already come about, there is thaiwegmpact due to this factor.
This variation will imply in fact the maturation abme “real” amortization, which is
to be summed up with the depreciations due to teahprogress.

Only when technical progress is so elevateretaler null the variations of costs
(including labour) and the reduction of quantit(es the sense that they come later
with respect to the time when depreciation has keuhthe value of the capital), the
process can be entirely described in terms of degaren. When there is even a small
variation of costs and/or reduction of quantiteasortization comes about.

It can be noted that capital normally is acgdiim a larger amount with respect to
normal necessities, and/or it is used less thafitahbte, for the possibility that it
could be useful in the case of a greater demandiertfand is greater than foreseen,

therefore, the capital cost decreases.
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