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Abstract
Importance The article considers the problems of evaluating the production and financial reliability of enterprises  

involved in high-tech project implementation for development and manufacture of innovative products.

Objectives To  accelerate  progress  in  the  knowledge-intensive  and  high-technology  sphere  of  production,  

it is crucial to choose companies with the highest reliability indices as potential performers of innovative projects.  

It requires new integrated and accurate tools  to assess financial-economic and scientific-production  reliability 

of a modern enterprise.

Methods The offered methodology and tools rely on the complex use of modified methods of expert assessment 

and audit of all corporate operations. We suggest using several indicators of enterprises, for which experts give  

a clear assessment of their reliability. These indicators are easy to understand and adequately reflect the status  

of the analyzed company.

Results We developed a method providing precise estimates of reliability even with a limited number of initial  

data. During the evaluation process, we considered financial, economic, scientific and production components  

of enterprise's  reliability. The  proposed  models  and  methods  enable  to  choose  the  most  reliable  company  

to implement innovative projects, to be included into integration structures, and to grant loans.

Conclusions and Relevance The developed methodological approach and model make it possible to integrate 

quantitative indicators of practical activities of individual company, as well as qualitative indicators of its efficiency 

from the standpoint of reliability of achieving the targets.
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Introduction

The  reliability  of  knowledge-intensive  and  high-tech 

enterprises implementing various innovative projects is 

one  of  the  most  important  components  of  risk 

associated with production technology and S&T.

Many  publications  review  the  various  methodological 

and  theoretical  issues of  managing  production  and 

financial  risk  that  arise  in  various  segments  of  the 

market  economy  [1,  2].  Researchers  also  address 

practical  issues  of  investment  projects  and  propose 
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mechanisms  and  mathematical  tools  to  implement 

complex  innovative  projects  for  manufacturing 

products  with a long  life-cycle  and  choose  the  most 

promising strategy for their manufacturing [3, 4]. 

Considering  the  scientific  and  practical  novelty  and 

relevance,  we  should  mention  techniques  used 

to evaluate  the financial  and  economic  reliability 

of methods  for reorganizing  the  knowledge-intensive 

and  high-tech  industry.  The  techniques  make 

the institutional  processes  more  secure  [5,  6]  and 

consider the specifics of public project risks [7, 8].

We should also emphasize findings of researches that 

analyze the existing methods and models, which would 

comprehensively  and  systemically  integrate  the  risk 

assessment into the process of evaluating financial and 

production  sustainability  of  enterprises  with  various 

legal  and  business  structure1.  Higher  reliability  and 

efficiency of managerial decisions require to determine 

the  main  sources  of  information  and  mechanisms 

for using it [9, 10].

When choosing a contractor, the available information 

on  the  contractor's  reliability  enables  customers 

to engage only those enterprises that,  under all  equal 

terms,  demonstrate  the  best  reliability. 

Such information  also  contributes  to  creating 

an optimal  and  fair  model  of  the  contractual  project 

value [11, 12].

However,  the  above  methods  and  approaches  are 

not designated  to  evaluate  the  enterprise's  reliability 

on the integrated basis and consider all estimates and 

assessments  made  by  experts  majoring in  quality, 

performance  and  feasibility  of  various  types 

of activities.  We should note  that,  when the reliability 

of knowledge-intensive  and  high-tech  enterprises 

is evaluated,  the  consistency  principle 

(comprehensiveness)  implies  that  the  strategies, 

programs  and  plans  for  developing

knowledge-intensive  and  high-tech  production  will  be 

properly  feasible  only  if  the  effective  system  of 

respective  models,  methods  and  contemporary 

organizational and economic mechanisms are in place. 

1 
Endovitskii D.A., Lyubushin N.P., Babicheva N.E. Finansovyi analiz 

[Financial analysis]. Moscow, KnoRus Publ., 2016, 300 p.; Lyubushin N.P., 

Babicheva N.E., Kozlova L.V. [Considering the risk factor in analyzing 

the borrower’s creditworthiness]. Ekonomicheskii analiz: teoriya i praktika  

= Economic Analysis: Theory and Practice, 2011, no. 10, pp. 2–7. (In Russ.); 

Lyubushin N.P. Kompleksnyi ekonomicheskii analiz khozyaistvennoi

deyatel'nosti [Comprehensive economic analysis of business 

operations]. Moscow, YUNITI-DANA Publ., 2005, 445 p.

Consideration  must  be  given  to  the  fact  that  many 

scientific and practical tools have already been devised 

and put into practice so to address some other tasks for 

increasing  the economic  and  technological  security  of 

the society and the State. Therefore, researchers are to 

identify  effective  institutional  tools,  which  would  be 

practicable  to  attain  specific  goals,  outline  proposals 

for the modification of the tools.

Each  particular  enterprise  should  be  evaluated 

by considering  and  analyzing  descriptors 

of the economic  security  and  financial  sustainability 

of the knowledge-intensive  and  high-tech  enterprises, 

which are involved in the implementation of production 

plans.  Researchers  usually  rely  on  the  enterprise's 

indicators of research and development, technologies, 

finance,  economy  and  business  operations  [13]. 

Currently,  practical  methods  for  evaluating 

the performance of knowledge-intensive and high-tech 

enterprises  employ  several  types  of  models,  which 

more  often  include  probabilistic  (like  the  Altman 

model), rating-based and auditing ones.

Reliability Evaluation Models and Tools

For the recent years, many Russian and foreign scholars 

have  delved  into  various  aspects  of  identifying  and 

assessing risks that arise from production and financial 

operations  of  knowledge-intensive  and  high-tech 

enterprises,  and  methods  for  mitigating,  eliminating 

and preventing those risks [14–16].

We  should  spotlight  methods  for  evaluating 

the competitiveness  of  a  knowledge-intensive  and 

high-tech enterprise since they reflect the enterprise's 

production  and  financial  reliability  [17];  tools 

for analyzing  enterprises  contracted  for  project 

implementation  during  the  preliminary  evaluation 

through  mathematical  modeling,  information  and 

analytical systems for screening production capabilities, 

and  reliability  of  enterprises  contracted  for  project 

implementation during the preliminary assessment and 

identification  of  risks  associated  with  a  project 

assignment to be performed at the enterprise's facilities 

[18].

To  reasonably  select  project  enterprises  in  line 

with an analysis of the production, financial,  economic 

and  performance  reliability  and  the  level  of  related 

risks,  those  who perform the  selection  use  methods, 

which determine the project  contractors  on the basis 

of the fuzzy  preference  relation,  and  neural  fuzzy 

networks.  Neural  fuzzy  networks  focus 
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on the competitive  environment  and  respective 

problems.

It ought to be mentioned that probabilistic, rating-based 

and auditing models  for  reliability  evaluation became 

most  popular.  Their  advantages  and  disadvantages 

should be examined in more detail. 

Probabilistic  model,  or  the  Altman  Model [19]  relies 

upon  the  discriminant  function  based 

on the discriminant  analysis  and  synthesis  in  relation 

to the sample  and  evaluation  of  corporations. 

This analysis  pursues  accumulating  statistical  data 

on the  sample  of corporations  and  setting up 

a discriminant  function  dividing  all  the  enterprises 

in question  into  groups  with an  identical  financial 

position.  If  the  enterprise  in question  is  attributable

to a certain group, the customer may make judgments 

on the financial security and reliability of the enterprise. 

Parameters  of the discriminant  function are  set  using 

the  statistical  method  for  processing  of  data 

on the specific sample of enterprises.

Relying  upon  a  discriminant  analysis  and  synthesis 

to build the sample of enterprises, Edward Altman set 

up the discriminant function ALT below:

ALT=1.2Y 1+1.4Y 2+3.3Y 3+0.64Y 4+1.055

Pbankr={
very high, if ALT < 1.8
high,  if 1.8 <ALT < 2.7

probable,  if 2.7 < ALT < 2.9
very low,  if ALT > 2.9

,

where  Y1 is the ratio of the enterprise’s current assets 

to total assets; 

Y2 is  the  ratio  of  reinvested  but  retained  earnings 

to total assets of the enterprise;

Y3 is  the  ratio  of  the  enterprise’s  earnings 

before interests and taxes (EBID) to total assets;

Y4 is  the  ratio  of  the  cost  of  capital  in  the  market 

economy to borrowings;

Y5 is the ratio of revenue from sale of products to total 

assets;

Pbankr stands  for  the  bankruptcy  probability 

of the enterprise.

This  model  is  limited  in  use  for  setting  up  and 

performing  production  plans,  since  the  discriminant 

analysis  may  respond  to  type-specific  distinctions. 

Therefore,  each  particular  type  of  activity  requires 

to select  a  new  sample  of  enterprises  and, 

subsequently, a new discriminant function.

Rating-Based  Model. The  model  for  rating-based and 

comparative evaluation of  business opportunities and 

performance  of  the  enterprise,  profitability  and 

financial position usually envisages the following main 

steps [20]:

• collection  and  analytical  processing  of  source  data 

for the time period in question;

• substantiation  of  a  set  of  criteria  and  indicators 

intended  for  rating-based  evaluation  of  business 

opportunities  and  the  enterprise’s  performance, 

profitability  and  financial  position,  their  detailed 

classification  and  determination  of  the  integrated 

criterion (indicator) of the rating-based evaluation;

• arrangement  (ranking)  of  all  analyzable  enterprises 

by rating.

The final algorithm for rating-based evaluation provides 

for  five  consecutive  steps,  comparing  business 

opportunities  and  performance,  profitability  and 

the financial position of the enterprise:

1) source data are  presented as the  aij matrix,  where 

lines enumerate indicators,  like  i = 1,  2,  3,...,  n,  and 

columns  indicate  numbers  of  enterprises 

to be compared (j = 1, 2, 3,..., m);

2) the maximum value is  assessed for  each indicator, 

being  put  into  the  matrix  column  and  describing 

the model conditional enterprise (m + 1);

3) each  source  item  of  the  aij matrix  changes 

in accordance with the following formula:

xij=
a
ij

max
j
ij

,

where  xij means  new  standardized  indicators 

of financial, economic  and  production  conditions 

of the j-enterprise;

4) the  proposed formula  is  used to  assess  the  rating 

of each enterprise under study:

R j=√K 1x1 j
2+K 2 x2 j

2+ ...+Kn xnj
2 ,

where Rj is the final rating of the j-enterprise; 

Кi refers to weight coefficients of each i-indicator;

5) all  analyzable  enterprises  are  ranked  (arranged) 

in a sequence  as  their  rating  declines.  The  highest 
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rating  shall  be  assigned  to  the  enterprise 

with the lowest R.

In fact, enterprises treat the information on production, 

financial  and  economic  performance  as  very 

confidential, especially in planning, due to legal changes 

in  the  status  (corporatization,  complete  or  partial 

privatization,  etc.)  and  growing  competition.  Thus, 

planners  usually  rely  upon  very  limited  information 

on principal  indicators  of  production,  financial  and 

economic activities of enterprises.

Comprehensive Method (Toolkit) Based 

on Audit Results and Expert Assessments

To evaluate  the reliability  of  knowledge-intensive  and 

high-tech  enterprises  performing  knowledge-intensive 

innovative projects, we devise a method, which allows 

to unambiguously and accurately evaluate the reliability 

of  enterprises,  notwithstanding  limited  information 

on financial,  production  and  other  aspects 

of performance.  As  part  of  the  method,  we 

comprehensively apply modified (improved) techniques 

for  auditing  and  expert  assessment  of  various  types 

of corporate activities. However, the auditing technique 

may  be  used  separately  if  information  needed 

for financial reliability evaluation is available.

Independent  audit  of  productive,  financial  and 

economic  activities  is  the  most  unbiased  and 

appropriate  way  to  evaluate  the  reliability 

of the knowledge-intensive  and  high-tech  enterprise. 

Contemporary auditing practices constitute accounting 

control,  financial  analysis  and  revision  of  all  types 

of activities, which autonomous groups of professionals 

carry out at the enterprise.

Audit  pursues  not  only  examination  and  evaluation 

of the  financial  and  economic  position  of the 

knowledge-intensive  and  high-tech  enterprise  and 

thorough check of all financial statements and accounting 

records,  but  also  assess earnings  per  the enterprise’s 

shares,  profitability,  solvency,  financial  sustainability, 

turnover,  capital-to-labor  ratio  and  productivity. 

Standard and ordinary forms of financial reporting are 

sources of information needed to perform any audit.

As  for  indicators  that  have  the  strongest  effect 

on the sustainability  of  the  knowledge-intensive  and 

high-tech  enterprise,  we  should  point  out  solvency, 

economic sustainability, capital-to-labor ratio, condition 

of fixed assets and funds. 

The enterprise’s reliability can be accurately evaluated 

using  the  specific  weight  of  financial  investment 

in assets,  which  shape  research,  production  and 

economic capabilities. Assets reflecting the quality and 

the value of the enterprise’s potential are specified as 

total  residual  value  of  all  fixed  assets.  The  specific 

weight  of  financial  investment  in  research  and 

production assets  (BU) is assessed indeed as the ratio 

of production assets (AP) to total funds of the enterprise 

(CP): 

BU = AP / СР.

The  general  condition  of  all  fixed  assets  can  be 

described  with  the  depreciation  coefficient  (KI) 

calculated as follows: 

KI = СI / CH,

where СI is the sum of depreciation charged on all fixed 

assets;

СH is the initial cost of all available fixed assets.

The  capital-to-labor  ratio  F characterizes  what 

percentage of  the value of  fixed assets is attributable 

to one  employee.  This  indicator  is  expressed 

with the following formula:

F = CH / Y,

where CH is the initial cost of fixed assets;

Y is the average headcount.

To  calculate  the  capital-to-labor  ratio  KF,  we  should 

set up  rates  of  F against  the  average  capital-to-labor 

ratio of knowledge-intensive and high-tech enterprises 

with similar specialization FC: 

KF = F / FC = CH · FC / Y.

In  the  early  1990s,  the  ratios  below were  applied  as 

corporate solvency criteria:

• absolute liquid ratio assessed as the ratio of cash and 

short-term  financial  investment  to  current  liabilities 

of the enterprise; 

• interim current  ratio  assessed as  the  ratio  of  cash, 

receivables  and  short-term  financial  investment 

to current liabilities; 

• total  current  ratio  assessed  as  the  ratio  of  current 

assets to current liabilities.

When the structure and value of current assets sharply 

changes  in  various  periods  of  corporate  operations, 
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solvency criteria become impossible to estimate using 

the interim current ratio and absolute liquid ratio.

To  ascertain  the  enterprise’s  insolvency,  we  accepted 

two additional  financial  indicators,  i.e.  the  current 

liquidity ratio  KTL that should be more than or equal 

to 2,  and  the working  capital  to  current  assets  ratio 

KOSOS that should be more than 0.1.  Although these 

insolvency  indicias  were  abolished  in  20032,  they  are 

still  in  use  when  it  comes  to  the  insolvency  testing. 

The bankruptcy  criterion  was  also  modified  indeed. 

The enterprise’s  insolvency  is  gauged  by  the  ability 

to pay.

Currently,  the  ratio of  short-term borrowings (current 

liabilities)  to  average  monthly  revenue KPTO 

is expressed with the following formula:

KPTO = TZS / SV,

where TZS is current liabilities of the enterprise (current 

borrowings);

SV is the average gross revenue of the enterprise.

For  knowledge-intensive  and  high-tech  enterprises 

of special  strategic  importance  for  the  national 

economy, the KPTO ratio should not exceed 6.

To evaluate the solvency,  it  is  reasonable to compare 

general  and factual  current  ratios.  Total  current ratio 

OKP is expressed with the following formula: 

OKP = (MOC + DZ + DC) / KZ,

where MOC is the amount of current tangible assets;

DZ is accounts receivable;

DC is short-term financial investment and cash;

KZ is current liabilities.

Assessed this way, the ratio is applied by comparing it 

with  the  general  current  ratio  NOKP that  is  typical 

of the enterprise. The NOKP ratio is assessed as follows: 

NOKP = (MOCD + BDZ + KZ) / KZ,

where  MOCD is the amount of current tangible assets 

in accordance with the presumed contract;

BDZ is bad debts.

The  enterprise’s  sustainability,  if  viewed  through  all 

the proposed  indicators,  can  be  assessed 

2 
Resolution of the RF Government On Rules for Claiming Obligations 

to the Russian Federation in Bankruptcy Cases and Bankruptcy Proceedings 

of April 15, 2003 № 218.

by compressing them. Thus, we should use traditional 

tools for a multicriteria compression.

Another  method  for  summarizing  the  criteria  can  be 

used, without applying mathematical tools. It  requires 

to verify  the condition of  KPTO =  TZS /  SV.  If  it  is  not 

verified,  the  enterprise’s  reliability  is  determined 

with the Kn indicator:

Kn = KP · OKP / NOKP,

where  KP is  an  empirical  coefficient,  which  stands 

for the  decision-maker’s  attitude  to  the  risk

(0.1  for  absolute  absence  of  risk,  0.9  for  high  risk 

exposure).

If  the condition is  verified, other indicators should be 

taken into account. 

Using the depreciation coefficient  of  fixed assets  and 

the capital-to-labor ratio, we can construct a combined 

indicator  –  the  capital-to-labor  ratio  adjusted 

for depreciation of all fixed assets KFI:

KFI=(1−KI )KF=
(1− CI

CH
)CH

Y⋅FC
.

The next step is an analysis of BU and KFI indicators.

The decision matrix method is  widely  used in foreign 

practices  for  analyzing  production  and  financial 

activities  of  the  knowledge-intensive  and  high-tech 

enterprise, and solving similar tasks.

Therefore,  the  enterprise’s  reliability  can  be  quite 

accurately  assessed using  the  proposed  method  that 

prescribes  consecutive  formalized  procedures,  and 

using  standard  financial  reporting  and  accounting 

documents, which the enterprise normally prepares.

Comprehensive Evaluation

of the Enterprise’s Reliability

Based on the proposed method for expert assessment 

of  the  reliability  of  the  knowledge-intensive  and 

high-tech enterprise, we can conduct a comprehensive 

evaluation.  The  following  steps  should  be completed 

herein.  Based  on  the  evaluation  results  and  analysis 

of heterogeneous  data  generated  as  a  result 

of examination  and  audit,  it  is  necessary  to  assess 

the real  reliability  of  the  enterprise  in  question  so 

to decide  whether  it  is  scientifically  reasonable 

to involve  it  into  the  performance  of  an  innovative 

project.
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Measurement  scales  of  the  corporate  reliability  are 

what  makes  results  of  expert  assessment

of the enterprise formally different from its production 

and financial reporting.

For  data  processing,  we suggest  using  the following 

scientific  and  methodological  approach  based 

on the mathematical  economics  theory.  We  set 

a cumulative  distribution function  of  nonparametric 

type:

p
v( x)=

n1

v(z )

n
,

where  n1

v
is  the  number  of  enterprises,  where 

the v- indicator  does  not  make  them  better  than

the z- indicator; 

z is  the  amount  that  equals  the  absolute  value 

of the v- indicator or the rank;

n is the total number of analyzable enterprises.

The frequency of the event is expressed as pv (z).

To  unify  the  scales,  sometimes  it  is  reasonable 

to substitute the absolute scale with the interval  one, 

with ordinal numbers of intervals being considered as 

ranks (Fig. 1).  Then  the  processing  becomes  unified. 

If the number  of  ranks  increases,  the  accuracy 

of assessing the enterprises’ reliability by enumerating

and  comparing  their  qualities  ceases  to  depend 

on the way  source  data  are  presented,  and  tends

to the same extreme value.

Where  there  are  only  two  classes,  that  is, 

the measurement scale is binary, and the enterprise is 

attributable  to  class  0,  its  reliability  is  estimated  as

n0 /  (n0 +  n1),  where  n0 and n1  represent  the number 

of items  pertaining to  class  0  and  class  1. 

If the enterprise  is  in  class  1,  its  reliability  is

equated to 1.

When there are three values in the measurement scale, 

the  enterprise’s  reliability  is  expressed  as

n0 /  (n0 +  n1 +  n2)  if  it  is  in  class  0,  and

kн = (n0 + n1) / (n0 + n1 + n2) if it is in class 1. The reliability 

is equal to 1 if the enterprise is attributable to class 2.

Should any information be missing, reliability indicators 

are  measured  with  the  binary  scale.  In  collecting 

additional or more detailed information, it is necessary 

to increase the number of grades.

The  situation  gets  especially  favorable  when 

the reliability  indicator  is  quantified.  In  this  case, 

indicators for the analyzable group of  enterprises are 

arranged as they rise and allocated into the necessary 

number  of  groups  (4–6).  Enterprises  in  Group 1 

(the lowest  reliability)  do  not  receive  any  points 

for his indicator, the following group receives one point, 

and the others are treated likewise.

The  proposed  indicator  has  physical  significance 

as follows:

• when  the  enterprise  has  the  highest  score 

for all indicators, its reliability is 1;

• when the enterprise  is  definitely  worse than others 

for at least one indicator, its reliability is zero;

• when  the  enterprise  has  the  highest  score  for  all 

the indicators,  but  it  fails  to  catch  up  with  F 

of enterprises, then the reliability of this enterprise is 

assessed as 1 – (F /  (n – 1)),  and the worst  score is 

of defining significance.

Conclusions

The  proposed  model  and  methodological  approach 

allow  to  evaluate  the  reliability  of  enterprises  within 

the analyzable population of random size as accurately 

as  possible.  They  also  help  to  integrate  qualitative 

assessments  of  independent  experts  on  corporate 

performance  in  terms  of  reliability  and  efficiency 

of its participation in a  certain innovative  project,  and 

numerous  quantitative  indicators  of  research, 

production, financial, economic and business activities, 

which are evaluated as part  of an independent audit. 

In this  case,  the  integral  condition  of  the  enterprise 

is reflected  with  a  vector  in  the  space  of  phase 

coordinates  represented  with  quantitative  and 

qualitative  indicators.  As  the  principal  advantage  and 

strength  of  the  proposed  methodological  framework, 

we  should mention  that  it  enables  to  determine 

the enterprise’s  reliability  even if  there are few phase 

coordinates  (for  example,  for  two  coordinates)  and 

the relevant  information  is  scare  or  confidential. 

As a result, it helps the customer substantiate, in terms 

of  quality  and  quantity,  the  choice  and  selection 

of enterprises,  that  have  the  highest  indicators 

of production  and  financial  reliability,  for  performing 

the customer’s innovative plan.

Further  researches  may  explore  another  important 

aspect  of  this  subject  and  determine  whether 

the enterprise  manufactures  modern  products,  and 

to what  extent  products  are  up-to-date.  Such 

researches  may  cover  the  period  that  matches 
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the horizon  of  long-term  planning.  Such  evaluation 

should  be  based on the  following  scientific,  technical 

and production indicators: 

• operational  importance  and  significance  of  a  set 

(specimen)  of  knowledge- intensive  and 

high-technological  goods  and  services  that  describe 

the innovative level of social, economic, scientific and 

technological goals and real contribution to effective

achievement of the goals; 

• the  level  at  which  brand-new  and  innovative  S&T 

solutions are used; 

• the  extent  to  which  technological  details 

of the products  meet  operational,  tactical  and 

technological requirements, and the level of advanced 

foreign analogues; 

• the  ability  of  industrial  enterprises  to  launch 

a commercial production of the set of goods/services 

and components.

Whereas  it  is  necessary  to  resolve  and  eliminate 

the inconsistency  between  the  deterministic

approach  to  planning  the  development 

of the knowledge-intensive and high-tech segment and 

the increasing uncertainty in  the process of  supplying 

economic  resources  for  scientific,  technological, 

production, socio-economic strategies, there should be 

a  new  concept.  The  substance  of  the  new  concept 

implies that the performance of respective plans should 

be  managed  by  identifying  and  mitigating  the  risks 

caused  by  multiple  technological,  production  and 

financial  factors.  The economic aspect  of  the process 

requires to mitigate and compensate for consequences 

of unfavorable  events  preventing  the  enterprise 

from the effective  solution of  its  tasks.  The economic 

function will  help to avoid unreasonable consumption 

of  various  resources and funds  if  the enterprise  fails 

to avert the unfavorable event.

In  developing  models  and  methods  for  evaluating 

the reliability  of  knowledge-intensive  and  high-tech 

enterprises,  we  analyzed,  systematized  and 

summarized  methodological  and  organizational 

frameworks  and  tools  used  in  Russia  and  abroad 

for addressing  the  objective.  As  a  result,  the  existing 

Russian  and  foreign  researches  were  found 

to be incoherent  and  consider  separate  aspects 

of the science-intensive  and  high-tech  enterprise’s 

performance.  Although  various  methods  are  used 

to plan  the  development  of  the science-intensive  and 

high-tech  industry,  there  is  not  yet  a consistent  and 

systemic  approach  to  applying  the entire  array 

of traditional evaluation methods.

The  proposed  methodological  framework  allows 

to determine the enterprise’s reliability when unbiased 

information  is  scarce  (unavailable)  or  difficult 

(forbidden) to access.

Figure 1
A ranging (interval) function to distribute the analyzed enterprises by reliability

Source: Authoring
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