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The paper focuses on the questions of infological modeling of performance management systems (PMS), which
represent the means of information support of strategic management and help to eliminate the gaps between strategic
and operational management levels. Infological models of performance management systems include such elements as
information flows, external information objects, functional blocks, functional modules, analytical functions, as well as
methods, information systems and processes of management information processing.

It is preferable to develop individual infological models for particular organizations relying on reference models,
by individualizing them and detailed elaboration. Among the reference models, there is a basic (generic) infological
model that represents the most common characteristics of all the enterprises and organizations, regardless their types
and industry affiliation.

The procedure of transition from the basic infological model to an individual model includes four stages.

In the first stage, detailed elaboration of enlarged information flows is performed: each of the enlarged information
Sflows is subdivided into more detailed flows, taking into consideration the peculiarities of a concrete organization. The
detailing is provided taking into account types and sources of information, as well its affiliation with particular divisions,
business segments and geographical segments. In the second stage, relationships between inputs and outputs of functional
modules are discovered. Relying on such relations, preliminary (necessitating additional specification) analytical functions
are established. In the third stage, the processes of collection, storage and processing of management information that are
available within preliminary analytical functions are defined. Finally, in the fourth stage, the final versions of analytical
functions are created by detailing and re-organization of previously defined preliminary functions.

The paper also indicates the possibility of an alternative approach, where developing an individual model starts
with the definition of analytical functions.
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information flow, management information processing.
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Introduction the strategic process and ongoing management through
analysis, planning, measurement, control, rewarding, and
broadly managing performance, and for supporting and
facilitating organizational learning and change» [1]. How-
ever, performance management systems often are treated

in some narrower sense — as means of information support

erformance management systems (PMS) repre-
sent one of the important classes of management
systems. Nowadays they are applied in many large
companies and non-for-profit organizations. In the most

common sense, such systems may be defined as «formal
and informal mechanisms, processes, systems, and net-
works used by organizations for converting the key ob-
jectives and goals elicited by management, for assisting
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of strategic management which help to eliminate gaps be-

tween strategic and operational management levels [2—4].
One of the stages of performance management systems

development process is the stage of design, which includes



formation of infological models. The importance of such
models is explained by the fact that they are used as a foun-
dation for subsequent detailed design of particular subsys-
tems and for planning their development. In this connec-
tion, an approach to the formation of individual infological
models seems topical. Any individual infological model
refers to a specific entity and should take into considera-
tion its characteristics — both sectoral and individual.

1. Reference and individual infological models
of a performance management system

The methodology of infological modeling of perform-
ance management systems has many similarities with
other modeling approaches, but at the same time is ori-
ented to a particular task. Such methodology reflects all
the material aspects that are important for subsequent de-
sign of subsystems. On the other hand, the methodology
allows us to avoid excessive detailing, which may reduce
understandability of the models for wide range of stake-
holders, and first of all, — for managers and specialists
who work in the relevant management areas.

The basic terms of the performance management sys-
tems modeling methodology include [5]:

4 information flow — a distinguishable part of manage-
ment information that is to be transmitted between, at
least, two information objects — the source of the infor-
mation and its recipient;

4 external information object — a source or a recipient
of information, which is situated outside the performance
management system;

4 functional block — an enlarged information object of
the performance management system;

4 functional module — an information object of the
system, which is situated within a functional block;

4 analytical function — an information object of the
performance management system which is situated with-
in a functional module. Each analytical function has its
owner — a department that supervises its execution;

4 method of information processing — a way of trans-
forming an input of an analytical function into its output;

4 information system — hardware and software that
provide practical application of an appropriate informa-
tion processing method;

4 process — a set of operations that are necessary to
transform an input of an analytical function into its out-
put. Each process has its owner, as well as performers of
certain operations.

The formation of individual (i.e. related with concrete

organizations) infological models of performance man-
agement systems may be executed either «from scratch»,
or relying on typical (reference) models reflecting charac-
teristics of a certain range of management objects.

Within possible reference models, a basic (generic) in-
fological model of the performance management system
may be considered to be the most important. The model
represents common characteristics of all the organiza-
tions, regardless of their types and industry affiliation.
The basic model uses a restricted range of modeling ele-
ments — information flows, external information objects,
functional blocks and functional modules. In particular,
the model includes five enlarged external information ob-
jects, four functional blocks, thirteen functional modules,
as well as information flows between them [6].

The basic model has an enlarged nature: it covers nei-
ther detailed analytical functions, nor data processing
methods, systems and processes. Furthermore, informa-
tion flows and external information objects are also en-
larged and are subjects of subsequent detailed elaboration
in the individual infological models.

Besides the basic infological model, industry-focused
reference models may be applied. The industry-focused
models reflect specific characteristics of certain industries
or types of organizations. Such models are more detailed
in comparison with the basic model, because they deal
with detailed information flows and external objects.

As to individual infological models, they should con-
tain all the elements of modeling methodology, including
detailed information flows, detailed elements of external
information objects, as well as analytical functions (with
their owners), methods, information systems and processes
(with their owners and executors of their operations).

2. Transition from the basic infological model
to an individual model

The formation of an individual infological model of
a performance management system relying on the basic
(generic) model is related to the execution of four stages.

Stage 1. Detailing of enlarged information flows. At
this stage, each of the enlarged information flows of a
basic model is represented as a set of more detailed flows
that represent specific features of concrete organiza-
tions. Under the detailing such aspects as the type of in-
formation, as well as its affiliation with certain divisions,
business segments and geographical segments should be
taken into consideration.

The type of information characterizes its nature and its
role in the management system. In many cases, types of
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information may be determined relying on the applied
methods and models of economic analysis and manage-
ment, for example, environmental analysis models, bal-
anced scorecard methodology, decision making methods,
budgeting theory, financial consolidation standards, etc.
Often it is convenient to represent the classification of in-
formation types as a hierarchy, using «from the general to
the particular» logic. Taking into consideration the objec-
tive differences in the nature and purpose of the informa-
tion, different types of information should be represented
by different detailed information flows (although one in-
formation flow may be used by several recipients).

By a division with which one or another information
flow is affiliated, we imply a large element of an organiza-
tional structure — a strategic business unit, an enterprise
(within a group of companies), or a large department. If
the information refers to different divisions, it should be
separated into different detailed information flows. The
exception is the case when information processing is cen-
tralized and the results are delivered simultaneously to
several divisions.

A business segment is a component of an entity that
provides a particular product, or a group of related prod-
ucts. Identification of business segments may rely on such
criteria as the nature of a manufactured product, features
of production process, types of customers and methods
of delivery, as well as the specificity of the regulatory en-
vironment.

Affiliation with a business segment may have an influ-
ence on applied types of information, because different
businesses need management information of different na-
ture. For example, technological information is important
for all the business segments; however, different business
segments use information about different technologies.
This means that some types of information are relevant
to certain business segments and at the same time irrel-
evant to the others. If information types are represented as
a common hierarchical classification, discrepancies may
arise on any of the levels. It is also possible to use an ap-
proach where particular classifiers are developed for each
of business segments separately. At the same time, some
types of information are equally relevant to all the busi-
ness segments (for example, general legislation).

Information relating to different business segments
should be represented by different detailed information
flows; it is provided by relevancy of information types to
certain business segments.

A geographical segment is a component of an entity
that provides products or services within a particular eco-
nomic environment which is inherent to a particular re-
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gion. The distinction of geographical segments may rely
on such considerations as features of economic and po-
litical conditions in regions, relevant risks, as well as rela-
tionships between operations in different regions.

Affiliation with geographical segments is also topical
for some types of information. For example, marketing
information is important for all the geographical seg-
ments, however, in different segments information about
different regional markets will be used. Affiliation with a
geographical segment does not affect the applied types of
information: similar operations in different geographical
segments require information of the same types. As in the
case of business segments, some types of information are
equally relevant to all the geographical segments (for ex-
ample, technological information).

Information relating to different geographical segments
should be represented by different detailed information
flows.

Stage 2. Establishing linkages between inputs and out-
puts of functional modules, determining preliminary ana-
Iytical functions. As for outgoing information of function-
al modules is created relying on incoming information,
at this stage correspondence between inputs of modules
and their outputs is established. For each output, a search
of inputs whose information (taking into account its
processing) is necessary for this output is arranged. More-
over, each output should correspond to at least one input,
and each input should be linked with at least one output.

Particular processes of incoming information processing
are not considered at this stage. However, methods and ap-
propriate information systems, which will be used to trans-
form inputs into outputs, are to be defined. Determination
of methods and data processing systems is extremely im-
portant at this stage, because they in many respects have
an effect on correspondence between inputs and outputs.

When establishing correspondence between inputs and
outputs of functional modules, two types of problem situ-
ations may arise.

In the first case, for some of the outputs, determining
appropriate sets of inputs (so that information of these
inputs will be sufficient for formation of the outputs) ap-
pears unsuccessful. The cause is insufficiency of the in-
coming information. In this case, it is necessary to revise
the scope and content of the incoming information flows,
and then — to introduce some new information flows or to
amend content of existing ones.

In the second situation, for some of the outputs aggre-
gated incoming information arriving from correspond-
ing inputs is excessive, but still all these inputs are really
necessary and none may be excluded from considera-



tion. Such a situation may arise from a lack of informa-
tion flow detailing. In this case, it is necessary to arrange
additional detailed elaboration of incoming information
flows which are excessive regarding certain outputs.

After establishing the correspondence between inputs
and outputs of functional modules, relying on these link-
ages, analytical functions are formed. Each of these func-
tions, as usual, is related to one particular output of the
functional module: each function receives incoming in-
formation that, after certain processing, is transformed
into outgoing information for the particular output of the
functional module.

The exceptions are cases when several outputs are cre-
ated as a result of joint information processing. In such
cases, an analytical function may be related simultane-
ously with several outputs.

The scope of analytical function determined at this
stage is not final, because they were established just rely-
ing on linkages between inputs and outputs, regardless of
concrete processes of information collection, storage and
processing. Furthermore, one has to define more precise-
ly the scope of the function and their content, taking into
account particular processes and their owners. Therefore,
the analytical functions determined at this stage may be
treated as preliminary functions.

Stage 3. Determining processes of management infor-
mation gathering, storage and processing within prelimi-
nary analytical functions. At this stage, within preliminary
analytical functions, we describe processes of transforma-
tion of these functions’ inputs into their outputs. When
describing the processes, previously defined data process-
ing methods and information systems are taken into con-
sideration. The processes are described using existing no-
tations such as ARIS, IDEF 3 or BPMN. In a parallel
way, the methods and information systems are elaborat-
ed in more detail. For all the defined processes (or their
considerable fragments), their owners (departments and
managers responsible for execution of the processes) are
appointed.

At this stage, cases of duplication of the processes (i.e.
execution of the same processes within different analyti-
cal functions), as well as situations when processes of one
analytical function have different owners are quite prob-
able. Such situations arise because of the peculiarity of the
procedure of determining preliminary analytical func-
tions and they should be adjusted in the next, final stage.

Stage 4. Determining final analytical functions. The
fourth and final stage is associated with redesign of pre-
liminary analytical functions and determining final ver-
sions of the functions. Moreover, the preliminary func-

tions are analyzed from the point of view of duplication of
processes. All the processes and their considerable parts,
which are duplicated within one or several preliminary
functions, are to be excluded from these functions. In-
stead, for each such process (fragments) a new analyti-
cal function is created. As a result, preliminary analytical
functions are transformed into new functions that are free
from duplication of processes.

After elimination of the process duplication effect, ana-
Iytical functions are analyzed from the point of view of
the existence of multiple owners of the processes which
are available within them. Such situations are undesir-
able because the existence of multiple owners within the
same function may appear critical for appointment of the
owner of the analytical function. Therefore, in such cases
it is recommended to split the analytical function into a
few new functions, so that all the processes within any of
the new functions have only one owner (that becomes the
owner of the whole function).

The combination of different processes owners within
one analytical function is acceptable as an exception if the
vast majority of the processes within the function are as-
sociated with the same owner. In this case, such an owner
is appointed as the owner of the whole analytical func-
tion, while «minority» owners act as its subcontractors.

At the fourth stage, the direct performers of all the op-
erations of the processes are also appointed. Generally,
the performers of certain operations may differ from the
owners of processes and analytical functions.

3. An alternative approach

As an alternative to the procedure of transition from the
basic infological model to an individual model described
above, an approach starting with analytical function de-
termination may be considered. The scope and content of
analytical functions should be determined relying on two
criteria — commonality of operations performed within
one or another function, and the possibility to appoint
a certain owner who is able to take responsibility for ex-
ecution of the function. For each determined analytical
function, its inputs and outputs, as well as the methods
of management information processing and appropriate
information systems should be defined.

Further steps are focused on determining information
linkages between analytical functions and, for external
information flows — between analytical functions and
external information objects. This means that each input
of an analytical function should be linked with a single
source — an output of another function or external ob-
ject, and each output — with outputs of other functions
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or external objects. For this purpose, first of all, corre-
spondence of inputs and outputs of analytical functions
with functional modules and external objects (informa-
tion sources or recipients of the function) is performed.
At the same time, enlarged information flows related to
inputs and outputs of analytical functions are defined.
These steps allow us to link analytical functions and, if
necessary, external objects and, consequently, to deter-
mine detailed information flows.

Using this approach, some problems related with iden-
tification of linkages between inputs and outputs of ana-
Iytical functions may arise. It is also possible that some of
the information requirements of external objects — recipi-
ents of information from the performance management
system appear unfulfilled. The cause of such situations
may be related to lack of content of information flows, or
even to missing some information flows that really are nec-
essary. Such discrepancies may arise when determining
inputs and outputs of analytical functions. Adjustment of
problem situations arising during the alternative approach
application may require either revision of content of the
information flows (and, consequently, inputs and outputs
of analytical functions), or addition into the model of
some new information flows or new analytical functions.

Adjustment of the model may have an iterative nature
and may require considerable investment of the time of
managers and specialists. Nevertheless, the advantage of
the alternative approach is the possibility of better use of
knowledge, experience, initiative and enthusiasm of em-
ployees who work on lower levels of the management hi-
erarchy, while determining the ways of performing mana-
gerial functions more efficiently. In contrast to the main
approach described above («from the requirements»), the
alternative approach may be considered as an approach
«from possibilities». It may be concluded that both ap-
proaches may be applied in the practice of modeling per-
formance management systems.

Conclusion

Infological modeling is extremely important for design-
ing performance management systems and, in the general
context, — for managing the development of such systems.
The infological model is based on such elements as infor-
mation flows, functional blocks, functional modules, ana-
Iytical functions, as well as methods, information systems
and processes of management information processing.

While the basic (generic) reference infological model of
a performance management system represents the most
common characteristics of organizations of all types and
industries, individual models are designed for particular
organizations. The most efficient way of forming individ-
ual infological models is transition from the basic refer-
ence model by its detailed elaboration. The procedure of
an individual model formation relying on the basic model
comprises several stages, including detailing of enlarged
information flows, establishing linkages between inputs
and outputs of functional modules with subsequent deter-
mination of preliminary analytical functions, determining
processes of management information gathering, storage
and processing within preliminary analytical functions,
and determining final analytical functions.

There is also an alternative approach. According to
this approach, the first step of the individual infological
model formation process is definition of analytical func-
tions. Then correspondence between analytical functions
and external information objects are established and de-
tailed information flows are determined. The alternative
approach allows us to use competences of management
personnel more efficiently and, in spite of some objective
disadvantages, may also be applied in modeling practices
of performance management systems. Detailed elabora-
tion of stages of the alternative approach, as well as related
problem situations, may be considered as a subject of fur-
ther research. m
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Cmamvs  noceésuena Gonpocam UHPOPMAYUOHHO-A02UHECKO20 MOOCAUPOBAHUS CUCMEM YNPAGACHUS
sgpghexmusnocmoio  (performance management systems, PMSs), npedcmaensiowux coboii cpedcmea
UHPOPMAUUOHHOU NOOOEPICKU CMpameuteckKoe0 MeHeONCMeHma, NOMo2arouue YCmpanums paspulebl Mexcoy
cmpamezu4eckum U meKyuwum ypogusamu ynpasaenust. UngopmayuonHo-10euueckue Mooeau cucmem ynpasieHust
IPPexmuUHOCHbIO BKAIOUAIOM MAKUe INeMeHMbl, KaK UHQOPMAYUOHHbIE NOMOKU, BHEWHUE UHGOPMAUUOHHbLE
00BeKmbl, QYHKUUOHANbHBIE OA0KU, DYHKUUOHAAbHbIe MOOYAU, AHAAUMUYeCKUe QYHKUUU, a maKdce Memoobl,
UHOPMAUUOHHbIE CUCMEMDL U NPOUECChbl 00pabomiKu ynpasieH4eckoll UHGopmMayuu.

Dopmuposarue UACMHbIX —UHDOPMAUUOHHO-A02UYECKUX —MoOeaell 04 KOHKDEMHbIX —OpeaHU3AUULL
1eneco0BpPaA3HO OCYUeCBAIMb HA OCHOBE PehepeHMHbIX MoOenell, Nymem UX KOHKPeMuU3auuu U 0ematu3ayuy.
Kuucay peghepernmunbix omuocumes 6a3o6as (0600ueHHast) UHGOPMAUUOHHO-A02UMECK AsL MOOCAb, OMPAICAROULAS
Hauboaee o0ulUe XapaKmepucmuKy 6cex NPeonpusmuil U OpeaHu3ayuil, He3asUCUMO O UX MUNOE U OMPACAesoll
NPUHAONEHCHOCHU.

IIpouedypa nepexodoa om 0a3080i UHPOPMALUOHHO-N02UMECKOL MOOeal K 4acmHOU npedycmampuseaem
Yemobipe smand.

Ha nepsom smane ocyujecmensiemcst 0emanu3ayus YKPYNHEHHbIX UHMOPMAUUOHHBIX NOMOK08: KaXicOblil
U3 YKPYNHEHHbIX UHGQOPMAYUOHHBIX NOMOK08 0a30800 mModeau pazbusaemcs Ha 0onee OemasnbHvle NOMOKU,
yUUmbleaiouwue 0COOeHHOCMU KOHKPemHOU opeanu3auuu. Jlemaniuzauus ocyuecmensiemcs ¢ y4emom munog
U UCMOYHUKO8 UHQOpMAayuU, a makice ee NPUHAOAEHCHOCMU K onpedeneHHbIM noopazdeneHusm, OusHec-
ceamenmam u eeoepagpuueckum ceemenmam. Ha emopom smane evisensiomes ceéazu medxcdy exodamu u
8bIX00aMU QYHKUUOHAABHBIX MOOYAEI, HA IMOIL OCHOBE (OPMUPYIOMCS NpedsapumensHbie (m.e. Hyncoarouuecs
8 00NOAHUMEeNbHOM YMO4HeHUU) anaiumuveckue yukyuu. Ha mpemvem smane npoussooumcs onpedeneHue
npoueccos cbopa, XpaneHust U 06pabomKu ynpaeseH4eckoi UHpOpMayuy, Komopvle npomeKaom 6 pamkax
npedsapumensiovix anatumuveckux @yukyuil. Hakoney, na uwemeepmom smane npoucxooum opmuposanue
OKOHYAMEAbHbIX AHAAUMUMECKUX (QYHKYULL, nymem Oemaiu3auyuu U peopeanu3ayull onpeodeseHHuX panee
npedeapumenvHuix QyHKUU.

B pabome makoice ykazvieaemcs Ha 03MONICHOCHb AAbMEPHAMUBHO20 N00X00a, NpU KOMOPOM HOCHPOeHUe
YacmHOU MoOeau HAHUHAemcesi ¢ OnpedeneHus AHaNUMU4eckKux QYHKYULL.
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