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FORWARD-LOOKING GRAPHICAL-ANALYTICAL MODEL DEVELOPED
TO FORECAST THE TECHNICAL-ECONOMIC ENVIRONMENT IN
MANUFACTURING HEAT-INSULATION CARPENTRY
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Abstract. The paper presents the fundamental relations eofrtbdel and the main graphical models of the sedson
production. There are presented the calculatioatiozls of the production volume developed on plalsied value
basis, in the present, past and future, taking &miwount the probabilities and assumed risks, asoses, in product
manufacturing and total production, the share efgttoduct in product manufacturing and total praiduc

Similarly, five graphical models of the seasonaldarction and two histograms are presented, reguitirthe
development tendencies of the production and itadhycs.

The increase in the manufacturing rate is defineds@ason and the coefficient of the share of teymt in
global, seasonal and annual production is alsmééfi

Keywords: mathematical model, technical-economic environment

1. Object of the paper indices having the same significances as expressed
The authors present a forward-looking above. _ _ .
mathematical model to be explored on a short-term _% production volume in physical and value
basis in manufacturing heat-insulation carpentry, units fort=(v):
with linear extrapolation in uncertain environment. Qg )k =Q; (o) P, Wtk *Taf (v),T,k
This model is used to elaborate the strategy of the ’ F’R’FRB\UF’,VC’UAI c
company's development policy. The present paper Q - 3 Q ’
i f.(nt.T f,(V)Tk
is a follow-up to paper [7]. k=pg VT @)
- - Qwtk =Qy ek " Puyrk * Tav(v).rk
2. Graphical and analytical model (P)LT, AT,
Considering the initial data and the previously _ FR'FRB\UEF’:V%UA"C
calculated values, the fundamental mathematical Qwyer = R Tk
relations of the calculation model will be:

where indices have previous significances;

uniirzgrgﬁucuon volume in physical and value & the monthly and seasonal share of products
m . in product manufacturing and total production for
Qt t.p)tk = Q¢ pyak Pt pyo [PUCAK] =(t,p) will be:
FR,FRBUPVCUAI,C 1) _Qf (t,p)(L.9)k
= buc./A = %
Qf )T k:ZFFQf,(t,p)T,k [ ] Pt (t,p),(L.S).k Ot (o) Ak [%6]
where (t,p) express the physical values related to Qf (t.p). Ak
Jpast’ or ,present’” season; A — value annually Pt t,p)T =~ (%]
reported, resulted from historical statistical data Qt (t,p).T )
the company;t=L,S — value related ta time _ Qut,p).(L,9) K 0
interval, which may be monthly or seasonal, the Pv,(t, p).(L,S).k _Qv— [%]
season being defined on states of nature: (P AK
stagnation, recession or economic growth. _ Qv,(t,p),A,k o
=Q * [UV/ k] pv,(t,p),T - N [/0]
Q.. pyt.k vt o)Ak Pyt p)tk T Qut,p).T
FRFRBUPVCUAI,C (2) % product p)*ray in product manufacturing
Qt,p)rT = k_ZFF Q.. pyuk UVA] and total production for=(v) will be:
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Qf (v),(L,9),k
Qf,(v), Ak
Qf (v),Ak
Qf,w),T
Qu,(v),(L,S).k
Qu,(v), Ak

Pt ,(v),(L,S),k Haf,(v),(L,S),k = [%

Pt @t p),T tHaf,(v), T k = [%]

(5)

Pv,(v),(L,S),k Hav,(v),(L,S),k = [%]

Qu,(v), Ak
Q)T

The last relations express the share of the
product and probabilities to manufacture the
product in the annual production of the product as
well as in the total production of the factory.

The above relations may be relatedtdlL,
3L, 6L, 1A, nA, one or more seasons in a year, but
defined by establishing the months of each season.

Pv,(v),T Wav,(v) T,k =

3. Graphical models of the production
The set of the above written relations defines
a forward-looking mathematical model to be
explored in the short and very short-term prognosis
of any probabilistic and manufacturing technical-
economic environment, with linear extrapolation.
The set of the above written relations cannot
lead to pragmatic conclusions. For this very aim
the graphical representations of these relations
appear to be necessary. The graphical
representations used are diagrams and histograms.
The objectives of the paper call for an
approach to diagrams and histograms of the
following mathematical functions:
(Prep @and Rep)=f(L, S, A, R) ©6)
(P and pw)=f(L, S, A, R)
These diagrams/histograms are to produce
conclusions making reference to: production
dynamics (evolution) in time and per products,

definition of the states characterizing the
manufacturing technical-economic environment
(recession, stagnation, production  growth),

tendencies in the production dynamics.

The main types of resulted diagrams are
presented in figure 1.

In the seasonal production the states of
nature specific to the manufacturing technical-
economic environment assimilated as seasons are:
recession — r, stagnation — s, and economic growth
— ¢, resulting the seasong S and S.

In figure 1, a), b), c), d) the dynamics of the

seasonal production is presented in Sr, Ss and Sc

for a set of products {Pk=1,2}={P1, P;}.
The diagrams presented show:

0 The lengths of seasons may be equal or
different for different R products, k=var, that is
Trp1:Trp2 and -I;pﬂﬁTspi

0 The sum of the lengths of seasons is equal
to the reference length=3L, 6L, 1A, that is

n

> Ts=>.T, =1, where n denotes the number
S=r,s.c i=1
of Ty samples comprised in

0 The sum of probabilities for monthly (L)
or seasonal (S) distribution, for a groduct, k=ct
is equal to 1, that is for L=January, February,
March, April, May, June, July, August, September,
October, November, December = 1, 2, 3, ..., 12,

12
Y pk =1, and for S=r,’s, ¢ Y psk =1;

L=1 S=r,s,c
K=ct K=ct
0 The length of Ts season is expressed

through the determinist set of the months in the
season set $={L 1, Lo, ..., Lo}, Stp={L a1, Los2, ...
LB}’ SLyz{L B+1s LB+2' . L{}, (1+B+’Y:12 fOf‘EzlA;
0 Any length T may be sampled in n
intervals T, according to production seasoning so

n
that > T =1;
i=1
0 The sum of probabilities for a monthly (L),
seasonal (S) or annual (A) distribution of the ltota
production in the factory, {P 1<k<r} is equal to 1,

r r
thatis > prx =1,0r > prsk =1.
k=1 k=1
S=r,s,c

The diagram in figure la is characteristic to
a seasonal production ordered in an increasing
order whereas the diagram in figure 1b is
characteristic of a seasonal production ordered in
an decreasing order. The diagram in figure 1c is
characteristic of a seasonal manufacturing
recording a production down-time during the
interval whereas the diagram in figure 1,d) is
characteristic of a seasonal production recording a
t overloaded manufacturing.

Figure 1, e) presents the diagram of share
variation related to time (t, p) and forecasted p
probabilities. The curve {expresses the tendency
of slow production growth in, C2 — tendency of
slow decrease, C3 — tendency of sudden increase
and stabilization of a mature product, C4 -
tendency of normal increase of a mature product,
followed by a sudden decrease under the
conditions of elimination from the market due to
the strong competition, C5 — tendency of sudden
decrease of an immature product, and C6 —
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tendency of increase of an immature product,
through maturation.
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Figure 1. Typical diagrams illustrating the vamatiof the seasonal production
Figure 2, a) and b) presents the histograms development and the dynamics of future

which show the tendencies of manufacturing manufacturing development.
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M:ka(s,A) for  pr, >Dpg,.

Piv v Per

PR(S.A)
1<k<(n-1) named share coefficient, whose
— values vary in thil<Kp < N, Ng OR interval,

Prz -
] and:
* Provided Ky is lower, tending to 1, Phas a
greater share and, therefore, greater importance in
the manufacturing program; provideg— Ny, B
Rl has a smaller share and, therefore, less importance
T by in the manufacturing program;
FiFo FoFomom B[R R FommooF [Py B FooqeoFy LA * In figure 1, g), P has the highest Kand,
s, s, s, therefore, the least importance angki, is equal
a) to 1, having the greatest importance.
On the basis of the conclusions resulted
Per from Rex and Ky analysis, the strategy of choosing

the composition, structure and organization of the
manufacturing system is established.

3]

Pavy v

4. Conclusions

Pr o o The authors present a completely developed
----- L and new graphical-analytical model to forecast the
PP P -oo-P LA technical-economic environment in manufacturing
s Iy s heat-insulation carpentry, useful in establishimg t

b) development strategy of the manufacturing system.
Figure 2. Typical diagrams forecasting the develepm
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results that Phas a growth rate g, which varies
linearly with the scalar m in all seasons (in the
interval);

* m expresses the rate ok Rgrowth in aAt
interval.

0 The following ratio is defined:
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