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Riassunto: In generale il livello delle giacenze viene utilizzato, insieme agli ordini, per
pianificare la produzione o rifornire i magazzini con approccio deterministico. Il metodo
proposto inverte i termini della questione, facendo scaturire la quantita da produrre o da
acquistare per rivendere, dal valore assunto da una funzione, costruita sulla previsione
statistica della domanda. Questo approccio, che ¢ stato collaudato con successo in
ambiente industriale, ¢ piu conveniente, perche, alla semplicita operativa di gestione
della domanda associa la conoscenza esatta del rischio di rottura delle scorte.
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1. Formulae for planning production and calculating stocks

The quantities considered in the study, (V,), (D”),(P(7)),(G,(2)),(G,), (&),
belong to a discrete-time time series, (—o <t <oo;7=12,..). A point ¢ of the series
represents the month labeled 7. The quantity P (zr) must be known before the month
starts. The others are known in the last instant of the month. Their meaning is: (V,):
actual orders, (D\”): 7 steps demand forecast, (P(t)): production, plannedt points
in advance, (G,(t)): current stock with this planning system, (G,): safety stock,
(& =D —V): demand forecast error. Left panel of figure 1 shows the relation

between discrete model, used in the study, and actual situation, forz =3. The analyst
works on data, virtually, at point ¢ =n—7. Two strategies, for planning production at
t=n,for n>27+1, say ¥ =0;¥ =1, have been considered; formula (1) can describe

both of them, by introducing, for ¥, respectively, the numerical values: 0 or 1.
P(t)=D," =¥(D +V, . —(t =DV, ) (M

Putting, further, forl <n <7 :P'“(r): actual production; u, ,,u, ,: unity step functions;

n-1°

Pn(V) (T) = D:‘T) - unle(T) + (n - I)anr - uan (n - 2)Vn7171 > An = Pn(a) (T) - Pn(V) (T) >

n-1

the following relation (2), which is the stock time series, forn > 7, comes from (1). It
has been proved by induction on 7 and n. The strategy ¥ = 0 brings to a non stationary
time series and must be managed accordingly; additional information, for'V =1, follow.

Gn (T) = (GO + ZT:An ) + ‘P((D’(f) - Vn ) + (Z‘ - I)Vn—r - S Vl) +(1- \}l)i gz(T) (2)

n=1 i=n—7+1
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n—1
To calculate G, , put: G,(r)=20,Vn>7. (G,(r)),(D” =V,),(r =)V, — D V) are

i=n—1+1

realizations of 3 random variables, say ((NP’ST)), €, (5,,). Assuming 27 and 5,1,
normally and independently distributed, as usually is, indicating by - the mean of 5,1 ,

in order to haveG,(r)=0,Vn>7, at 95% confidence level, it must be:

G, 2 2050 = Mg — ZAn . The quantity G, must be defined, before the start up of the
n=1

planning procedure. This is approximately obtained, by analyzing a historical time
series of (K +7+1) points, occurred before starting the procedure and replacing the

expected values for g, and o, with their estimates, indicated below.

K+7+1 K+z+1
/35” — ZC/( /(K+1) ; &5(“ :\/Val’(gvn(f))—}— Z(Ck _/’15”)2/K .

k=t+1 ! k=r+1
2. An application example

In the right panel of figure 1 are reported, on the left: G,, before this method, on the
right: G
primary Italian industry of hydraulic components, the Comisa S.p.A4, in Pisogne (BS).

after the introduction of this method, for a product, manufactured in a

no

Figure 1: Quantities involved and an example of obtained results (in Comisa S.p.A)
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3. Conclusions

A new planning approach has been designed. Developed equations can be linked to the
standard software, used in the industrial organizations. This has been done in a
manufacturing industry, where a strategy, based on equations (1) and (2) has been
developed, obtaining remarkable quality and economical benefits.
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