Reproduction on an enlarged scale: the general solution.
Dear comrades,
I am jotting these notes for my personal use. However, given their importance – at least I like to think that they are scientifically crucial – I am making them immediately accessible for all the persons who might be interested.
Yours,

Paul De Marco
Reproduction on an enlarged scale: the general solution.
The Reproduction on an Enlarged scale (RE) must respect the Equations of the Reproduction on a Simple scale (RS). The only thing that will change is the rate of saving, thus the part of surplus value (pv) that will be re-invested. The sole element that must be understood in order for all the rest to remain coherent is the anticipation; this is because for RE to succeed in t2, the systemic needs for Mp and Cn must already be insured in t1.
Of course, the fundamental ratios (v/C and pv/v), thus eventually also their internal modification when productivity increases in one Sector or simultaneously in both Sectors must remain coherent.
Let us examine this rapidly.

Let us first recall the Equations of RS (which must respect the relation of inverse proportionality that characterizes the Marxist function of production – the only one that is correct because it is the only one which can account for the genesis of profit. This proportionally inverse relation rule between the rate of organic composition of capital v/C (where C = c + v) and the rate of exploitation pv/v.) To make things easier, we start by positing C1 = 100. SI is the Sector producing Means of production (Mp); SII the Sector producing Means of consumption (Cn).
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Equations of RS :

M1 = c1 + c2

c2 = v1 + pv1

M2= (v1+pv1) + (v2+pv2)

Let us now pass to the RE Schema. We will first suppose that the whole pv1 is reinvested. We start with our canonical schema in which v/C and pv/v are identical in both Sectors.
Thus pv1 = 20 will be distributed proportionally in c1 (16) and in v1 (4) according the prevalent v1/C1 ratio (or here to make things even easier we can take c1/v1 if we do not confuse it for the rate of organic composition of capital.)
This will have an immediate effect on SII. This is because SI will have to buy 4 Cn for v1; it does this by exchanging 4 Mp which in turn will go to c2. In order to put these 4 Mp in c2 into productive use, SII will have mutatis mutandis to get one extra Cn for v2 in its own pv2. In other words, the reinvestment in SI will force a reinvestment in SII.

Let us write in bold characters the redistribution of pv (pv1 and pv2) of the part which is reinvested so far in full respect of the prevailing fundamental ratios. We thus have:   

        16 + 4
SI=  80 + 20

        4   + 1

SII= 40 + 10  

However, this is not enough to ensure a new cycle (t2) of enlarged reproduction to take place in the same conditions v/C and pv/v given in t1.
This is the secret of RE, at least when it is correctly and coherently written. For the new enlarged reproduction cycle to be able to take place in the same systemic conditions but with an increase in the absolute value of the functions of production, we must account for the necessary anticipations.

Indeed, SI now has all it needs to restart its production in t2 i.e. it has the exact increment in constant capital (c1) and in variable capital (v1). The correct enlargement of its organic composition of capital is secured. Thus through the automatic operation of the rate of exploitation (pv1/v1) this will induce an increment in pv1 (Here this increment will be equal to 4 since pv1/v1 = 1.)

SII will therefore have to anticipate this increment in pv1 and be ready to meet this systemic need. Otherwise, there will be no coherence, that is to say no general equilibrium in terms of the respect of the underlying Equations of RS.) This means that SII will exchange 4 Cn extra that it will take from its pv2 and it will thus get 4 Mp from SI. But doing so means that it will have to add an extra Cn in v2 to maintain productive capacity (or else the extra 4 Mp will remain idle.) Thus the new correct starting conditions in t2 will be secured.

This in turn has another important consequence: the rate of capital saving in SI and SII will be identical. Here we have posited that the whole pv1 (20) is reinvested and thus the whole pv2 (10) will equally have to be reinvested to ensure a coherent new cycle.

One needs to correctly understand the logic of systemic anticipation that is all.

We will thus obtain: 

        16 + 4   + (4)
SI=  80 + 20 + 20

         8  + 2  
SII= 40 + 10  

The RE en t2 (new start) will thus be:
SI  : 96 + 24 + 24 = 144

SII : 48 +12 + 12 = 72

As long as the fundamental ratios (v/C and pv/v) are respected, this solution will hold for all the schemas of RE – even if they evolve according to productivity increases simultaneously in both Sectors or in only one Sector – and for all possible rate of capital saving, that is the rate of reinvestment. (We posit here: S = saving; and rS = the rate of saving = S/pv.)

Let us now rework the example above but this time S1/pv1 = 0,5.

We will have:

         8 + 2   +  (2)
SI=  80 + 20 + (10 +10)   => rS1= 0,5

         4  + 1  
SII= 40 + 10 + (10)          => rS2= 0,5    

This is the general rule. We can modify the rate of capital saving or the productivity in one or both sectors simultaneously, the rule will always prevail. This brings to its logical conclusion Book II of Marx’s Capital by completing the demonstration which Marx never had time to write by himself. The superiority of the scientific Marxist Law of Value is thus unquestionable. Marginalism is but an instrumentalized ideology (one which is passably criminal too, given that it is voluntarily anti-scientific: it is but a philo-Semite Nietzschean narrative which rejects and mystifies even the very partial advances made by Keynes with the help of Marx’s capital cycles. It is therefore a narrative which must be quickly thrown into the wastebasket, especially in its speculative form as “credit without collateral”; on this see the article Credit without collateral in the International Political Economy section of this same site.) The rest is simply an affair of elaboration. For instance in the last part of my Hi-Ha: the bourgeois economist’s donkish visual hallucinations I have shown how, even taking into account the competition (the aleatory fluctuations of “market” prices), the RS and RE schemas which underlie and allow coherent reproduction, thus general equilibrium, always prevail. This equilibrium is a “value equilibrium”, prices are mere epiphenomena which can precisely be accounted for in value terms. (In his Parisian manuscripts of 1844 Marx had already brilliantly noted that since price fluctuations would cancel each others in the long term given capital mobility, the correct solution must lie elsewhere, namely prices must be accounted for in terms of the Labor Law of Value duly integrated within the Marxist Equations of RS-RE.) This demonstration can easily be reproduced while taking into account the above demonstration. We can thus equally introduce the notion of credit in the analysis (as I have shown in my Tous ensemble (Livre I in my list of material for download) taking into account the Reserve Army (RA) of labor and thus by differentiating between the “real salary mass” and the “social salary mass”, this last including both the active labor force and RA.

When theorizing credit, the anticipations are important (and we know now that they are systemically over-determined.) Consequently, a good planning flanked by public banks functionally linked to their sectors, under-sectors and filières of reference* will be able to vary their own prudential ratio – thus their financial lever – so as to offer credit according to the effective needs – lags – implied by the reproduction cycle during the time it takes to ensure a complete cycle of reproduction; this will happen without any monetization risk since the money that will be disbursed will rapidly be transformed into value by the productive activities to which it is destined. This is not at all the case with the inept and debilitating main interest rates dictated by the capitalist central banks (these rates are too generic and thus only create all sorts of distortions; in fact, they have only one explanation: they establish some kind of formal equality of access to capital for all individual capitalists; of course, it does so to the detriment of society as a whole in the same fashion that the so-called “invisible hand” imposes on society an incoherent reproduction which wastes a great deal of available and scarce resources simply because it is subordinated to the accumulation imperative that drives all individual capitalists instead of being propelled by the real social needs systemically over-determined and made coherent by the RS and RE (including, by taking into account the principles dictated by Ecomarxism.)
Of course, there is a threshold for pv1 which makes this possible. But this pertains to what is called in Marxist terms primitive accumulation of capital which, with the political help of the now dominant bourgeoisie, consists in establishing the accumulation in SI dominant over SII, namely a situation in which c2 = v1 + pv1 (or, as we will see below, to pvd1, that is to say the part of pv1 which is spend by the capitalist and which therefore does not participate into the capital that is reinvested in RE.)

To be entirely finicky, it remains for us to show how an aleatory reproduction on an enlarged scale can be over-determined by true reproduction (i.e. by the Equations of RS-RE, thus insuring the systemic needs in terms of Mp and Cn that are necessary for that reproduction.)

To do so we now posit pv = (pvd + S). That is to say the part written pvd is that part of surplus value that is consumed by the capitalist (his standard of living and his luxury needs) while S is that part of surplus value that is saved and reinvested in the reproduction.

The general rule prevails. But for this we must scrupulously respect the internal coherence between the fundamental ratios in t1 and t2. Illustrating this makes it easy to understand.

We would have the following (now with c2 = (v1 + pvd1); S1 (10) would be reinvested: 
8   + 2   +  1

80 + 20 + (10 + 10) 

3   + 0,75 

30 + 7,5 + 7,5

We always need to account for the anticipation. The secret of coherence here is that the anticipation is over-determined by the prevailing rate of pv1/v1 but while respecting the part that goes into pvd1. Hence, if we consider the increment we will have:  Δc2 = Δv1 + Δpvd1. If we respect this, then rS1 and rS2 will always vary in an identical fashion, thus accounting for all possible cases. (Nothing will change if we start from SII instead of SI.)
Thanks to this demonstration, we can now better understand the anarchical and forceful historical process known as primitive accumulation of capital. The really important and universal schema of  RE – the one which would prevail in a socialist society – is, of course, that which was presented above and in which the RS is always underlying RE with c2 = v1 + pv1. In a socialist society, there would be no private owners of the means of production who can siphon the fruit of the labor of all other citizens qua workers; everyone would work and live from the fruit of one’s own labor, in the context of the Socialist Division of Labor, including managers, so that the total remuneration would be subsumed into variable capital noted v.
Thus the main analytic circle is now closed. 
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* I have shown the cumulated power of the Marxist function of production and of the Equations of RS-RE. In fact, we can easily maintain the main two Sectors (of Mp and Cn) and introduce as many under-sectors as we wish, be they real or analytically recomposed under-sectors, as long as we coherently reintegrate them into the two main Sectors. But in order to do so we must now develop proper Marxist statistics based on the proper Marxist function of production. These statistics would also allow us to recompose at will in terms of filières, nationally or internationally. With the codes-bars and simple scanners this very potent and simple system could be managed online in real time from production, to wholesale and warehouses, to retail store sales, and every item could be retraced instantaneously in both quantity and value-price terms. The absolute superiority of socialist planning is thus scientifically established: the rest is a mere question of political will and class struggle (precisely, for the control of the allocation of the resources of the community on behalf of the community, thanks to the collective planning of the necessary increment of the needed resources, in the respect of the environment.)              
