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Abstract

Introduction

The volume of useful information in the planning of elimination of emergency
consequences process 1is it is reasonable to assess with calculatory problems and
mathematical models.

Materials and methods

The expert survey method is used to calculate quantitative values of probability
and to determine the optimal solution before the information in (P*)condition is
received.

It is necessary to offer an approach to assess the completeness of the
informational support; this approach must be the most appropriate for evaluating the
operations of control bodies for compliance with the requirements of the usefulness
and its completeness.

Results

It is determined that the quality of the solution of elimination emergency
consequences depends primarily on the number of factors that are taken into account
in particular circumstances of the situation; on the level of information readiness of
control bodies to take decision to eliminate emergency consequences as soon as
possible and to consider several options for achieving reasonableness and
concreteness of a particular decision.

The ratio between volume of useful information collected and processed during
operation planning which is required for identifying optimal solution is calculated.
This ratio allows to construct a graph of probability of identifying a solution in
existing environment (P) and probability value of identifying optimal solution before
information in P*condition is obtained.

This graph also shows the ratio volume of useful information collected and
processed during operation planning and necessary volume of information for
identifying optimal solution.

Conclusion
The results of this research can be used for improving control bodies decisions
to ensure safe working conditions for employees of Ukrainian food industry.
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AHoTalisa

Beryn

OO0car xopucHoi 1H(opmarlii B Tmpoleci IIaHyBaHHS JIKBiAaIlli HAaCIIiJIKIB
HAJ3BUYAHUX CHUTYyalld, JOUIJIBHO OLIHIOBATH 13 3aCTOCYBaHHSAM 1H(MOpPMALIITHUX
PO3paxXyHKOBHX 33J]a4 Ta MATEMAaTHYHUX MOJICTICH.

Marepiaau i meroau

JI1st po3paxyHKy KUIbKICHOTO 3HAYEHHS IMOBIPHOCTI BU3HAUYEHHSI ONTUMAJIBHOTO
BapiaHTy pIIIEHHA [0 HAAXO/KeHHS 1H(dopmarii ctaHy (P*) BUKOPUCTOBYBaBCS
METOJT OTIMTYBAHHS €KCIIEPTiB

Bunukae HeOOXiIHICTh 3alpolOHYBAaTH MiJIXiJ JO OIIHKK TOBHOTH
iH(dOopMaIiiHOTO 3a0e3MeueHHs, Ha Hally AYMKY, HalOIbII NMPUAATHUN 711 OLIIHKA
iH(popMariitHoro 3a0e3nedueHHsT opraHizarii oneparii m0/0 BiAMOBIAHOCTI BUMOTaM
MOBHOTH 1H(OpMAIIii 1 71 KOPUCHOCTI.

PesyabTaTun

BusnadeHo, 1o sKiCTh pIIMIEHHS Ha JKBiJalii HACHIJKIB HaJ3BHYaMHUX
CUTYaIliil 3aJI€KUTh, IEPEAYCIM, BIJl KUIBKOCTI (DAKTOPIB, IO BPAXOBYIOTHCS TiJ 4ac
HOro BH3HAYEHHS B KOHKPETHHX YyMOBaxX OOCTaHOBKH, PiBHA 1H(POpMaLIiHOI
TOTOBHOCTI OpraHiB yIpaBJiHHS O BU3HAYEHHS PIIICHHS Ha JIKBiAAIli HACTIAKIB
HAJ3BUYAWHUX CHUTYalllil B MOXJIMBO KOPOTKI TEPMIHH 3 HEOOXIAHICTIO PO3TISILY
JEKUTbKOX BAapIaHTIB JJI TOCATHEHHS! OOTPYHTOBAHOCTI 1 KOHKPETHOCTI PILIEHHS, 10
BU3HAYAETHCS.

Po3paxoBaHne BiHOIIEHHSI 00CITY KOPUCHOI 1HQoOpMaIlil cTaHy, 0 310paHa Ta
oOpoOeHa mij yac IIaHyBaHHS omneparlii 0 HeoOX1THOTO JjIsl BU3HAUCHHS PIIICHHS,
0 HAJAJI0 MOXIIUBICTH MOOYAyBaTH rpadik 3aJeKHOCTI IMOBIPHOCTI BH3HAUYCHHS
pillieHHs, IO BiAMOBizae 0OCTaHOBII (P) Bij 3HAUYCHHS IMOBIPHOCTI BU3HAYCHHS
ONTUMAJIBHOTO BapiaHTy PIIICHHS A0 HaIxomkeHHsa iHdopmanii crany (P*) Ta
BIJIHOIICHHST 00CATY KOPUCHOI 1H(OpMarlii ctany, 1mo 3i0paHa Ta 00poOieHa i Jyac
MJIaHYBaHHS omneparii 10 HEeOOXIAHOTO NJisi BU3HAYCHHS ONTUMAJIBLHOTO BapiaHTY
pimenHs (1).
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PesynbpTaTi mociipkeHHsT MOXKYTh OyTH BHKOPHCTaHI MPHU BIOCKOHAJICHHI IIPOEKTIB
YOPaBIIHCHKUX PIMICHb MO0 3a0e3MedeHHs] O€3MeYHUX YMOB Mparll MpalliBHUKIB
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Beenenue

OO0beM 1mosie3HOM HWH(pOPMALKMKU B MpOIEcCce IJIAHUPOBAHUS JIHKBUIAINU
MOCJIE/ICTBUI YpE3BbIUAMHBIX CUTYALMI 11e51ecO000pa3HO OLEHUBATH C IPUMEHEHUEM
MH()OPMAIIMOHHBIX PACYETHBIX 3a/1a4 U MAaTEMaTUYECKUX MOJIEIEH.

MarepuaJibl 1 METOIbI

Jlmst  pacdera KOJWYECTBEHHOTO 3HAYCHHUS  BEPOSTHOCTH  OMPEICICHHS
ONTUMAJILHOTO BapUaHTa PEIICHUs 40 NMOCTYIUIeHUs] nHpopmMaru o coctossHuu (P *)
MCIIOJIH30BAJICSI METOJT OIIPOCA IKCIIEPTOB.

Bo3nukaer HE0OXOAMMOCTb TMPEMIOKHUTh MOAXOJ K OICHKE IOJHOTHI
MH(POPMAITMOHHOTO O0ECIICUCHHMS, IT0 HAllleMy MHEHUIO, HanOoJee TOAXOIAITUN IS
OIICHKH MH(OPMAIIMOHHOTO 00€CTIeUeHNs OpPTaHU3allMy OIEpaIllii Ha COOTBETCTBUE
TpeOOBAHUAM TIOJIE3HOCTH €€ TTOJTHOTHI.

PesyabTarsl

OnpeneneHo, YTO KayeCTBO pEHICHUS HAa JIMKBUAAIIMU  TOCJIEIACTBUM
YpEe3BbIYANHBIX CUTYyallMil 3aBUCUT, MpPEXAE BCEro, OT KOJIWYECTBA (PaKTOPOB,
KOTOPBhIE€ YUYUTHIBAIOTCS TIPU €ro ONPENEICHUHMH B KOHKPETHBIX YCJIOBHUAX
00CTaHOBKH; ypOBHS HH(POPMAIMOHHON TOTOBHOCTH OpPraHOB YIIPaBJICHUS K
MPUHATHIO PEIICHUs] Ha JIMKBUJAIMM TIOCJCACTBUNA YPE3BbIYAMHBIX CHUTYyalluil B
BO3MOXHO KOPOTKHE CPOKH C HEOOXOIUMOCTBIO PACCMOTPEHUS HECKOJBbKUX
BapUAHTOB JJI TOCTIKEHHSI 000OCHOBAaHHOCTH KOHKPETHOTO PEIICHUS.

Paccuntannoe oTHomeHWEe oO0BEMa TMOJE3HONM HH(OPMAIMM O COCTOSHUH,
cobpaHHas U 00paboTaHHAs NPH TUTAHUPOBAHUU OIEpaIlid 10 HEOOXOIUMOIO JIJIs
OTIpENEeNCHUs] PEIICHHsl, YTO TO3BOJWIO TMOCTPOUTHh TpaduK 3aBHCHMOCTU
BEPOSITHOCTH OIPEJCIICHNs] pellieHrne, oTBevaromee ooctaHoBke (P) or 3HadeHus
BEPOSATHOCTH OMPENEICHHUS] ONTUMAJIBHOTO BapUaHTa PEUIEHUs A0 MNOCTYIUICHHS



uHpopmaruu o coctostHuM (P *) m oTHOmEHWE oOBeMa MoJie3HON WH(MOpPMAIUU O
COCTOSIHMM, coOpaHHas u 0OpaboTaHHas TpPH IUIAHUPOBAHWUHU OIEpAIUU /IO
HEOOXOAMMOTO IS OTIPEICIICHUsT ONITUMaJIbHOTO BapuaHTa pereHust (1).

BbiBOABI

Pe3ynbrarsl UCCIIEIOBAHUS MOTYT OBITh UCIIOJIb30BaHBI npu
COBEPILIEHCTBOBAHUM TPOEKTOB YIMPABICHYECKUX PEIICHUH 10 00eCleyeHuto
0e30macHBIX yCIOBUN TPpyJa paOOTHUKOB MUIIEBON MTPOMBITTUICHHOCTH Y KpanuHBI.
KuroueBblie ciioBa. UpesBblyaiiHas cuTyaius, IiIaHUPOBaHKE, OLICHKA, MH(pOpMAIHs.

Introduction

The qualitative and operational work of control bodies during the planning of
elimination of emergency consequences significantly depends on the completeness
and usefulness of the information that will be used for management decisions. In
order to control bodies could react timely and adequately to changes in environment
and make reasonable decisions and develop plans, the process of obtaining necessary
information during informational support must be continuous.

Completeness and usefulness of information is a the main objective of the phase
of identifying the decision of planning of elimination of emergency consequences,
this decision must fully meet the requirements of the existing situation and depend on
completeness and usefulness of information collected and processed by the control
bodies during its definition.

Some scientists in there works on planning of elimination of emergency
consequences [1, 2, 3] paid enough attention to investigation of completeness and
usefulness of information. But, proposed methods do not fully take into account wide
introduction of new automation devices and this significantly affects the process of
obtaining and processing of information.

In the article the method of assessing volume of useful information during the
process of planning of elimination of emergency consequences, based on application
of calculatory problems and mathematical models is proposed. From the functional
point of view, the system of analytical data processing and mathematical modeling is
closely connected with the subsystem of system analysis and making proposals.
During the process of designing elements for decision making support in emergency
situations the universal approach is used, that allows to bringing together both
subsystems from viewpoint of the used software-tools and methodological support. In
this connection we could claim that the system of analytical data processing and
mathematical modeling, analysis and presentation of information and analytical
materials fully solve all tasks during emergency situations.

Materials and methods

The developed method of assessing volume of useful information in the
planning of elimination of emergency consequences, based on application of
calculatory problems and mathematical models is used. During the process of



designing elements for decision making support in emergency situations the universal
approach is used, that allows to bringing together both subsystems from viewpoint of
the used software-tools and methodological support. System of analytical data
processing and mathematical modeling, analysis and presentation of information and
analytical materials fully solve all tasks during emergency situations.

Currently to solution of similar problems, especially when analyzing large data
volumes, it is impossible without the use of new information technologies, such as
OLAP (online analytical processing) and Data Mining (data mining methods), which
significantly increase the efficiency and effectiveness of the analytical information
processing, that’s why implementation of elements of support of control bodies
decision in emergency situations is based on development of support data
warehousing (Data Warehouse), and also on use of OLAP technology and Data
Mining.

The method of survey experts was used to calculate the quantitative value of
probability for identifying the optimal solution before information in (P*) condition is
received. It is the practice to express [3] the probability of identifying optimal
solution before information is received during planning of elimination of emergency
consequences as P* = 0,46 according to experts. Certainly, the level of training of
control bodies that make a decision, practical experience in performing duties of the
position, psychological stability etc. influence greatly on this value.

Results and discussion

To make a decision of planning of elimination of emergency consequences is a
creative and responsible task. The essence of this task from the perspective of
cybernetics, can be defined as conversion of information in quantitative components,
parameters of information control, and a creative side of identifying decision, can by
defined as production of complete information cadastre and its assessment.

To solve this task control bodies need required volume of useful information,
and the correctness of conclusions in assessment of a situation, timeliness and
validity of the decision planning of elimination of emergency consequences will
depend on this information. That is, the volume of useful information is a function of
completeness and usefulness of information used by control bodies.

Ri =f(Qi’Ci) (1)

where: R; - volume of useful information;
Q; - completeness of information;
C; - usefulness of information for control bodies during planning of
elimination of emergency consequences.

According to equation 1 volume of useful information can be expressed in
terms of increase in probability of achieving a goal. If before information is obtained
this probability is (P *), i.e., the decision could be defined as rational or irrational,
and after information is obtained it has become — P, so volume of useful information
can be defined as:



R; = log,(P/ P*), where 0 < P* <0,5 Q)

If before information is obtained the decision can be determined by one of two
variants of P * = 0,5, then after obtaining certain volume of useful information a
variety of options appear, part of these options lead to a goal and others don’t lead.
Probability of achieving a goal after obtaining information can be equal P*, more or
less than P* and it depends on relative fraction of one or other variants. In other
words obtained information in some volume can be useful, neutral or harmful
(misinformation).

We can state that the best solution in the existing environment must include

information about all the factors which affect this solution.
It is important to know how to calculate the required volume of useful information
for obtaining the optimal solution. To identify the optimal solution it is necessary to
solve a certain number of calculatory problems and mathematical models, which take
in account maximum number of factors (ideally all of them) that will influence
performance of tasks of elimination of emergency consequences.

Based on the results of previous studies volume of useful information can be
calculated as follows:
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where: N[ - information problems, which control bodies use in process of
making decision;

N7’ - calculatory tasks which the control bodies use in process of making
decision;

N - mathematical models which use controls bodies use in process of making
decision

N; - number of information problems, which can be solved by control
bodies in process of making decision depending on volume of useful
information;

N, - number of calculatory problems, which can be solved by control bodies
in process of making decision depending on volume of useful information;

N; - number of mathematical models, which can be solved by control bodies
in process of making decision depending on volume of useful information;

M, - number of information problems, which control bodies must solve in
the process of making decision;

M, - number of calculatory problems, which control bodies must solve in the
process of making decision;



M; - number of mathematical models, which control bodies must solve in
the process of making decision;

K’ - coefficient of comparative importance of information problems;
K - coefficient of comparative importance of calculatory problems;
K™ - coefficient of comparative importance of mathematical models.

But there is no sufficient statistics on control bodies activity in solving control at
the stage of planning of elimination of emergency consequences. So, we propose to
determine quantitative value P * by expert survey.

The proposed approach to assess the completeness of information supply is not
unique, and from a logical point of view is the most suitable for assessing of
information support of operation that meets requirements of completeness of
information and its usefulness.

The method of experts survey is used to calculate quantitative value of
probability of identifying the optimal solution before information(P*) is received. We
can state [3], that the probability of identifying the optimal solution before
information is received during elimination of emergency consequences, according to
experts P * = 0,46. Certainly, such factors will have a significant impact on the value
as: the level of training of control bodies that make a decision; practical experience in
performing the duties of a position, psychological stability, etc.

The most appropriate ways to enhance the probability of identifying the optimal
solution before information is received are:

- to increase the level of training of control bodies;

- to improve practical skills in duties of a position;

-improve regulatory framework of elimination of the consequences of
emergency situations;

- create database and knowledge data base that would be used in identifying the
optimal solution.

According to equation (3) calculated the ratio of volume of useful information,
which is collected and processed during the planning of the operation required for
making a solution is calculated. The ratio between volume of useful information
collected and processed during operation planning which is required for identifying
optimal solution is calculated. This ratio allows to construct a graph of probability of
identifying a solution in existing environment (P) and probability value of identifying
optimal solution before information in P*condition is obtained.

This graph also shows the ratio volume of useful information collected and
processed during operation planning and necessary volume of information for
identifying optimal solution (1) (fig. 1).
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Fig. 1. The ratio of probability of identifying a solution that corresponds the situation
to probability of determining the optimal solution before information is received and
volume of useful information

The existing control system does not allow to collect centralized information.
That 1s, the analysis shows that there is no possibility to connect informational
support of planning of elimination of emergency consequences with the organization
of the system of control, besides conditions for forming general principles of
information choice and nature of information sources are created. This leads to the
selection of the organizational and functional structures, which have the most
favorable information characteristics. Currently it is possible to achieve this only in
conditions of a rigid centralization of information gathering.

The study of causes and circumstances of elimination of emergency
consequences at the food industry enterprises will allow to develop sustainable and
effective ways of preventing and reducing occurrence of emergency situations in this
field. Thanks to this study it will be possible to determine the directions and
recommendations for prevention emergency situations. It is a topical scientific task,
related, first of all, to solving industrial problems.

Conclusion

The quality of the solution of elimination emergency consequences depends
primarily on the number of factors that are taken into account in particular
circumstances of the situation; on the level of information readiness of control bodies
to take decision to eliminate emergency consequences as soon as possible and to
consider several options for achieving reasonableness and concreteness of a
particular decision.

Thus proposed approach allows to establish the ratio between the volume of
useful information and probability of identifying solution that corresponds to the
situation in received information.
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