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pacity;  the remaining capital (I2 = (1-()R1X1) lets purchase new equipment and deals with the actual expansion of plant.

The unit cost of variable X1 is now R1o (purchasing cost) certainly greater than R1 (annual expense); in comparison with the borrowing strategy, this means that lower quantity of equipment can be added to the existing plant. The process will take some time to recover the satisfaction of previous objectives.

Further, plant becomes more important than labour and this would drive the entrepreneur to choice a strategy that involves greater values of X1/X2 (lines per employee) with the new objective of constraining the growth of labour and of getting more profit.

7.1 – Self-financing under deregulated market

When describing the annual profit we assume some working hypothesis.

· Under market competition, the Producer fixes the price of service by equating price (p) to unit Marginal Cost (MC); if Cost is expressed as a function of Q, price is:

p = MC = C1(R1,R2,Q) = (R1/a)a(R2/b)b/A

The other working hypothesis are as follows:

· The economical return (r) satisfies to: pQ = (1+r)(R1X1+R2X2)

· Obsolete plant (X1 is replaced at the purchasing cost R10
· Reduction of capital expenses (X1X1, from previous borrowing, accrue to revenue

The profit function to optimise is:

P = pA(X1)a(X2)b – (1+r)R2X2 – ( X1R10  +(R1X1=

= (R1/a)a(R2/b)b(X1)a(X2)b – (1+r)R2X2 – (X1(R10 -X1)

which gives the following conditions for maximisation:

dP/dX1 = a(R1/a)a(R2/b)b(X1)a-1(X2)b – ((R10-R1)  = 0

dP/dX2 = b(R1/a)a(R2/b)b(X1)a(X2)b-1 – (1+r)R2  = 0

The ratio of two conditions gives:

X1/X2 = a(1+r)R2/(b(R10–R1)

(a)

which is the maximum ratio lines/employee. The Provider can adopt this strategy provided that his labour policy is not under the control of Authority. As long as competition reduces profits the return decreases; in the long run the ratio becomes: 

X1/X2 = aR2/(b(R10–R1).

Further, the second condition, alone, gives:

X1/X2 = a/R2/bR1
(b)

which is “normal” condition and shows the lowest ratio lines/employee. 

7.2 – Self-financing under regulated market
Under monopolistic regulation, the Producer fixes the price of service by equating unit Marginal Revenue (MR) to unit Marginal Cost (MC); if Cost is expressed as a function of Q alone:

MC = C1(R1,R2,Q) = (R1/a)a(R2/b)b/A

MR = ap

p = (R1/a)a(R2/b)b/aA

Under monopolistic regulation price is greater that under deregulated market.

Assume the same working hypothesis as previously. The profit function to optimise is:

P = pA(X1)a(X2)b – (1+r)R2X2 – ( X1R10  +(R1X1=

= (1/a)(R1/a)a(R2/b)b(X1)a(X2)b – (1+r)R2X2 – (X1(R10 -X1)

which gives the following conditions for maximisation:

dP/dX1 = (R1/a)a(R2/b)b(X1)a-1(X2)b – ((R10-R1)  = 0

dP/dX2 = (b/a)(R1/a)a(R2/b)b(X1)a(X2)b-1 – (1+r)R2  = 0

The ratio of two conditions gives:

X1/X2 = a(1+r)R2/(b(R10–R1)

(a)

which is the maximum ratio lines/employee as in the case of deregulated market. The difference is given by the rate of return r. In absence of competitors, the rate keeps constant in the medium and long run; it is fixed by the Telecommunications Authority and, normally is lower or equal to the current rate of interest. The strategy is of no use to the Monopolist since he has no control upon the variables p, r, X1, X2. 

8. Conclusions

The model presented in this paper was used in a practical case where it demonstrated its capability of providing suggestions and of stating constraints to the planning activity in order to orient decisions. It is sufficiently flexible to quickly quantify different scenarios which the management would like to investigate.

With particular reference to the production function, when fixing its parameters attention should be paid to all possible information usually available: fault rate in the plant, task structure of personnel, consumption forecast, acceptable load per circuit, budget available, objectives to satisfy.
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