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Specific features of foresight expert forecasting methods make them ineffective for
compresided analysis of enterprise innovation activity. This determined the urgency of
developing a deterministic method for predicting the results of innovative activities of the
corporation resulting from the simulation of production indicators.

The paper considers modelling of innovation process quantitative characteristics, aimed
at the industrial enterprises innovative activity evaluation under implementation of a specific
investment project. In the process of modelling operations used a production function. To
account for the specificity of industrial production basic production function modified with
regard to material resources and influence of "autonomous" technical progress is Hicks-
neutral. The developed algorithm of solution the Mendershausen multicollinearity effect.
Credibility built industrial plant test confirmed by the consent of the criteria of operational
models.

The author’s method of estimation of innovative activity of industrial enterprises
in implementation of innovation project on the basis of dynamics of indicators of the
elasticity of production. The proposed method allows to reflect the economic result from
the introduction of a specific innovation project. The research results are recommended
for practical use in the selection of investment projects and for integrated assessment of
corporate governance through the additional key performance indicator.

Keywords: economic and mathematical model of an industrial production; corporate
foresight; production function; innovation activity evaluation.

Introduction. Foresight is a set of expert methods used to predict innovation activity
results [1]. Foresight researches come from the assumption that there are many options
for the future, and the likelihood of one of them depends on the actions that are taken at
the current time. In addition, the introduction of a new product or innovation process
has no required amount of historical data for the extrapolation models, which could
describe the behavior of firms in the market as a result of the innovative project. Thus, the
specific features of expert forecasting methods make them ineffective for the comprehensive
analysis of innovative companies and encourage researchers to seek additional analytical
tools.

Despite the fact that at the moment there is no effective method-term describing the
use of quantitative methods to predict the results of innovative activity of the enterprise, it
is possible to quantify these results. This determined the relevance of developing a method
of predicting the results of the corporation innovative activities on the basis of modelling
the resulting production figures.

1. Modelling the Organization’s Activity. The initial stage of the prediction is the
Cobb — Douglas production function calculations:

CP=A-N*.FA® (1)
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where CP (commercial product) means commercial output, measured in thousand rubles
per year; N is a staff size, measured in employees; FA (fixed assets) is the amount of
basic production assets turnover, measured in thousand rubles per year; A represents
an empirical coefficient which conjugates the function composite elements (right and left
parts) and equally performs a scaled coefficient of reduction for each composite element
(1), o, B are the numerical output elasticities of the correspondent assets and the output.

For material-intensive production enterprises, it is advisable to take into calculation
physical resources used at production output. "Autonomous" technical progress Hicks-
neutral also must be taken into consideration, adding a multiplier. As a result, the function
takes the form:

CP=A-N*-FAP.CAY . eM (2)

where CA are the current assets, measured in thousand rubles per year, v is the output
elasticity upon current assets, numerical; e is the base of the natural logarithm; X is
the coefficient of elasticity, showing the effect of "autonomous" technical progress on
production results, numerical; ¢ is the time valuated relatively to the base year, year,
(ti=T,—Tp).

The production function parameters A, o, 3,7, A based on historical data CP, N, F A,
CA, t can be represented in its standard form by solving the system of equations
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where m is a time frame of the historical data used (m > 4).

Parameters of production functions A, «, 3,7, A in more general form can be found
on the basis of the retrospective data on CP, N, FA,CA,t, by means of solving system if
equations (3). In the system of equations (3) m means the number of years, which it took
to collect the retrospective data (m > 4).

If system (3) has no solution due to Mendershausen multicollinearity effect, it is
recommended to do the following: divide the total differential of function (2) by the
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function C'P:
dCP/CP =«a-dN/N+ (-dFA/FA+~-dCA/CA+ \-dt. (4)

Then the following nomenclatures are used:

dC'P 5 CP, —CP, dN 5 Nit1 — N; g — 1 P
_—  — = — =  — = = i — 1; = s
cP CP,+CP, 7 N N  +N; 7 i

FA " FAL+FA, P CA T CAL, +CA

Expression (4) transforms into the equation:

dFA _ ) FAu—FA, _ dCA | CAuy - CA

z=a-x+p-y+y-w+ A\ (5)

Then the elasticity coefficients «, 5,7, A are calculated on the bases of the transformed
source data of the system

(
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According to the elasticity coefficients’ numerical values, the coefficient A is calculated
by
m a B ’Y Y.\
PEPVECE S (7)

S (g - y) - w] - eM)?

The wvalidity is checked analytically by goodness—of—ﬁt test by Fisher, Student,
Kolmogorov — Smirnov (KS-test).

The external environment of an organization is extremely aggressive and quite
unpredictable under present instable economic and political conditions. In this context
any innovative project implementation and investment is at risk and is quite difficult
to perform. However, this is the moment when large-scale structural changes are
to be carried out. The changes should deal with active innovative technologies and
products implementation together with imports phase-out and lame duck industries
development. The overall economic system conditions are impossible to change without
active implementations, that is why economic and mathematical models of enterprises
innovation activity should become an effective management tool.

2. Model of Enterprise’s Innovation Activity Analysis. There are two models in
order to evaluate the innovation activity of an industrial enterprise. The first one deals
with the period of 5 years before the innovation project implementation. The second one
deals with the period of 5 years after having executed the project. The difference of the
production final rates AC'P; = CP; — C P;;; represents the particular innovation project
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execution. Innovational activity of an enterprise (IA), considered within the frames of the
particular innovational project is evaluated according to the sum of dynamics of production
elasticity within the review production period: TA = (a1 — ;) + (Biv1 — Bi) + (Yiv1 —
¥i) + (Aig1 — Ai).

The proposed method can be used as one of the components of the integrated
evaluation of the effectiveness of corporate governance. Assessing the impact of an
innovative project on the operating results of the company allows to draw a conclusion
about how faithful were selected organization’s management strategy and key areas of
development, how to invest money effectively for business owners. Accordingly, the level
of innovation activity of the company may be included in the system of key performance
indicators used at the facility.

Conclusions. 1. The foresight methods are not sufficient for objective and reliable
evaluation of an industrial enterprises innovative activity. Such evaluation requires formal
methods of modelling and predicting.

2. The Cobb — Douglas production function with provision for autonomous technical
progress, Hicks-neutral, is the best tool to reflect the interdependence between the
industrial enterprise resources’ provision and the final rates.

3. The enterprise innovative activity for this investment project is evaluated by sum
of dynamics of production elasticity within the review production period.
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MOJEJNPOBAHUE MHHOBAIIMOHHOII AKTUBHOCTH
IMPEAIIPUATINA

B.I'' Moxos, K.C. Cmaxanos

Crernuduynabie 4epThl KCHEPTHBIX (OpPCaliT MeTOMOB MPOrHO3UPOBAHUS JETAI0T UX
HEIOCTATOYHO (P (DEKTUBHBIMU [IJIsT BCECTOPOHHETO AHAJIM33 WHHOBAIMOHHON AaKTUBHOCTH
MPEIPUATHS. DTO TPEIONPETETIIO AKTYATBHOCTh Pa3paboTKU TeTEPMAHUPOBAHHOTO Me-
TO/JA MTPOTHO3UPOBAHUS PE3YIbTATOB MHHOBAIIMOHHOM JIeATEIbHOCTH KOPIIOPAIINA HA OCHOBE

MO/IEJIMPOBAHNS PE3YJIBTUPYIONINX I0Ka3aTesell Ipou3BoACTBa.
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CTaTbH IOCBAIIEeHa MOAECTUPOBAHHUIO KOTNYIECTBEHHBIX XapPaKTEPUCTUK MHHOBAITHOHHO-
o nponecCa OJid OLCHKH I/IHHOBaHI/IOHHOﬁ AKTHUBHOCTH IIPOMBIIIJIECHHOI'O IIPEANPUATHA B
KOHTEKCTE BHEJIPEeHUs KOHKPETHOrO WHBECTHUIIMOHHOTO TpoekTa. B mpollecce MomenupoBa-
HUA OHepaHI/IOHHOﬁ ACATEJIbHOCTH IIPEeANPUATHA MCIIOJb30BaHa IIPOU3BOACTBEHHAA (byHK—
must. st yduera creruduku mTPOMBINLIEHHOTO MPOU3BOACTBA 0A30Basi TPOU3BOICTBEHHAS
GyHKINI MOTUMUIHPOBAHA C YISTOM MATEPHATIBHBIX PECYPCOB U BJUSIHUA <aBTOHOMHO-
o> TEXHHYIECKOTO MPOrpecca HeHTPaSbHOrO MO XHUKCYy. lIpemioKeH aJrOpuTM PeIeHust
npobsembl 3 dexTa MyTbTHKOIIHHEapHOCTH Mennepcxayserna. /locTOBEPHOCTE TTOCTPOEH-
HBIX MOJIeJiell OITePaIlTMOHHON JeATEbHOCTH TTPOMBIIIIJIEHHOTO MPEANPUATAS TTOATBEPK IAET-
(62) HpOBepKOfI IO KpUTEPUAM COIJIaCHA.

IIpenmoxken aBTOPCKMIT METO OIEHKM WHHOBAIIMOHHON AaKTHBHOCTH ITPOMBIILIEHHOTO
IpeanpudaAThA IIPY BHEAPCHNN NHHOBAIIMOHHOI'O IIPOEKTA Ha OCHOBE JUHAMUKHA noKa3aTesei
ATACTUYIHOCTU TTPONU3BOACTBA. Hpe,ZLJIO}KeHHbII;’I MEeTO TTO3BOJIACT OTPA3UTH 3KOHOMUYECKUIL
pe3yanTaT OT BHEAPCHUA KOHKPETHOIO MHHOBAITUOHHOTO TIPOCKTA.

PeByﬂbTaTbI HCCIeTOBAHUA PEKOMECHAYIOTCA K TPAKTUYICCKOMY UCIIOJIB30BaHUTO IPU OT-
6ope MHBECTUIINOHHDBIX MPOEKTOB U /11 HHTETPUPOBAHHON OIEHKH KOPIIOPATUBHOIO yIIPAB-
JIEHHS 9epe3 MOMOTHUTENbHBIH KII0YEBOH moKa3aTe b 3PpOEeKTUBHOCTH.

Karoueevte €106a: 3KOHOMUKO-MAMEMAMUECKAA MOOEAD NPOMBIULAEHHO20 NPOU3BO0-
cmea; KopnopamusHsi dopcaiim; npouszeodcmeennas GYHKEUUA; OUEHKE UHHOBAUUOHHOT

armueHoCcmu.
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