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Mankiw—Romer—Weil model application to the world SARS COVID-19
pandemic airworthiness support business prospective evaluation

Application of the modified Mankiw—Romer—Weil macroeconomics model with the
production function is of Cobb—Douglas type is proposed as an attempt for the
prospective evaluation, on the example of the airworthiness support business. The
assessments are even more actual for the hard pandemic period of SARS COVID-19.
The important economic sectors coefficients are modeled as preferences functions of
the entropy paradigm. The paper was prepared as a report to the regular every
second year International Conference (the Fifteenth International Scientific
Conference “AVIA-2021", which was held at the National Aviation University on
April 20-22, 2021). The presented version of the theoretical developments contains
main ideas. Some illustrative example simulated with the help of the explained specific
recursive procedure is show. A couple of necessary diagrams as a result of the
calculation experimentation are plotted.

Development of the Solow—Swan model

N. Gregory Mankiw, David Romer, and David Weil proposed and developed
the Solow—Swan model. The initial model was created by Robert Solow and Trevor
Swan in 1956, [1], [2].

The cornerstone of the theory was a production function of the Cobb—Douglas
type, [3]

The Solow—Swan model with the production function of Cobb—Douglas type

is, [4], [5]:

Y(e)=K @) [EGE] ™, (1)
where Y (t) is production function, of time ¢ ; K(t) is capital factor; O0<oa <1 is
elasticity of production with respect to K(t); E(t) is the labor factor L(t)

effectiveness multiplier.
The other assumptions are

E(t)=E(0)e*, L(t)=L(0)e™, 2)

where g and n are the rates of the corresponding values growth.

Mankiw—Romer—Weil modification of the model includes human capital

H(), [6]:
¥(e)= K()* H)P[EELE)] . (3)

The essential element of the (1)+(3) models is the economic sectors portions
being found from the proportions of
K()=sg¥(e),  H(t)=syY(t),  sg+sy<l. 4)
And for elasticity
a+p<l1. 5)



Recursive model with the preferences entropy

Here is a variant of the model adjusted to the formulations of the problems
with the considerations of the splitting of the outputs according to the optimal
preferences distributions with respect to the preferences uncertainties degree measures
(entropies) conditional maximizations [7]-[11].

The theory of subjective analysis [7]-[10] happened to be rather useful and
helpful for creation and development of the flurry of many applicable problems based
upon the entropy paradigm [7]-[222].

The concept developed herewith implies the generally accepted mentioned
above parameters: K, = K (t), H,=H (t), and C, = C(t), which is the consumption
component of Y/ (t) , (3).

The proportions coefficients of (4) are determined as preferences functions of
the components at the time step 7+1, [7]-[10]:

TEKHI ) TEHHI ) TECHI : (6)
The objective functional is, [7]-[10]:

=— +

(Dt’H'l (TCKHI In TCKHI + TEHHI In TEHHI + TCCHI In TCCHI )_

£ ool )

—Bn TCKHIFKI + TCHHIFHI + TCCHIFCI +ty TCKHI + TEHHI + TCCHI ’ (7)

where B, and y are corresponding coefficients for subjective effectiveness function

and normalizing condition.
Optimization of (7) yields (6):
eiB“FKI eiBnFH,

T = T =
Kin eiBnFK, +eiBnFH, +eiBnFC, > eiBnFK, +eiBnFH, +eiBnFC, ’

eiBnFC,
e = , (®)
ol eiBnFK, +eiBnFH, +eiBnFC,
where cognitive functions

Fy K Fy A
K, +H+CC © K,+H,+C,’

C
Fe, ="t ©)

K, +H,+C

Numerical simulation results

Recursive procedures with the expressions of (1)~(9) give, for example, the
results illustrated in Fig. 1 and 2.

Production function Y, =Y (t) is interpreted here as the output of the

airworthiness support measures.

Conclusion

As it is noticeable from the diagrams in Fig. 1 and 2, the output, the production
function, for the example, of the airworthiness support measures drops at the initial



period of the SARS COVID-19 pandemic (see Fig. 1). That produces a panic type
effect upon the economic sectors portions coefficients expressed as preferences
functions (see Fig. 2).

However, using the optimal distribution of the preferences obtained with the
help of the preferences entropy conditional optimization it is possible to make some
optimistic prognoses for the further situation development.
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