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VISUALIZATION OF RISKS IN PUBLIC
FINANCIAL CONTROL: RISK MAP,
RISK REGISTER AND ANALYSIS

OF INTERZONAL MIGRATION

Gayimov Abdumalik Norbekovich
Independent Researcher, Tashkent
State University of Economics

Abstract. This article proposes a methodology for developing and maintaining a risk map and a risk
register to support the visualisation and prioritisation of risks in budget organisations and other control
objects. Although risk maps are widely used in international risk management practice, including within the
COSO ERM and ISO 31000 frameworks, the article proposes their integrated application to public financial
control through probability—impact decomposition, a risk register that preserves institutional knowledge,
and the analysis of objects’ interzonal migration. The integral risk score of each object is decomposed into
probability (P) and impact (C) dimensions. Probability is derived from the compliance, operational, corruption
and information technology groups, while impact is derived from the budget and scale groups; the resulting
scores are displayed on a 3 x 3 risk map. The risk register provides a centralised record of assessments and
related decisions for all objects and assessment periods and is maintained under the “four-eyes” principle.
By preserving assessment histories, the register reduces the risk of losing information about objects not
included in the audit plan. Historical data stored in the register enable interzonal migration analysis and
support the transformation of planning from a static annual document into a continuously updated process.
The principal methodological contribution of the study lies in integrating the risk register with interzonal
migration analysis.

Keywords: public financial control, risk map, risk register, probability—impact decomposition, interzonal
migration, risk visualisation, institutional knowledge, prioritisation, early warning.

AHHoOTauums. B ctatbe npegnoxeHa metogonorns paspaboTku U BeoeHUs KapTbl PUCKOB U peecTpa
PUCKOB, HamnpaBfieHHass Ha BuU3yanu3auuio U MNPUOPUTU3ALNIO PUCKOB B OEATENbHOCTU OHOOKETHBIX
opraHusauui M WHbIX OOLEKTOB KOHTposnsa. HecMoTps Ha LWWMPOKOE MPUMEHEHWE KapT PUCKOB B
MeXayHapoaHOW NpakTuKe ynpaBneHns puckamu, B Tom yucne B pamkax COSO ERM un ISO 31000, B cTtaTbe
npegnaraeTcd UX KOMMIIEKCHOE MCMOMNb30BaHNWE B CUCTEME rOCy4apCTBEHHOINO (PMHaHCOBOrO KOHTPOSS
nocpescTBOM AEKOMMO3ULNK pycKa NO MapameTpam «BEPOATHOCTb — BO3OENCTBUEY», BEAEHUSA peecTpa
puYcKoB, 0becneynBatoLLEro COXpaHEeHNE MHCTUTYLIMOHANbHbIX 3HAHWI, @ TaKkKe aHanM3a Mex30HarnbHOW
Murpaumm o6bekToB. VIHTerpanbHasi oueHka pucka Kaxxgoro oobekta nogpasgensieTcs Ha ABa U3MepeHus
— BeposTHocTb (P) n Bosgencterne (C). BepodATHOCTb pOPMUPYETCA Ha OCHOBE rpynn rokasaTtenen
COOTBETCTBUSA TpeboBaHMAM, OMEPALMUOHHBIX, KOPPYMLMOHHBIX W WH(OPMaLMOHHO-TEXHOMOMMYECKNX
PWUCKOB, TOrga Kak BO3[4EWCTBUE OMNPeaensieTcss Ha OCHOBe OlXeTHOW rpynnbl U rpynnbl MacwTaba;
nornyyYeHHble OUEHKM oTobpaxalrTca Ha KapTe puckoB dopmarta 3 x 3. PeecTp puckoB npegcraBnsiet
CODOl LEHTPanM3oBaHHY CUCTEMY YyYETa OLIEHOK M CBS3aHHbIX C HUMW pPeLUeHUi No BceM obbekTam
N Nepuodam OLEHKM M BedETCA B COOTBETCTBUM C MPUHLMUMOM «4YeTbIpEX rnas». CoxpaHeHue nctopuu
OLIEHOK MO3BOMAET CHU3UTb PUCK yTpaTbl MHOpMaLMM 00 0ObEKTax, He BKIMOYEHHLIX B NnaH ayguta.
VMcTopuyeckre aaHHble, coaepxallunecs B peectpe, o6ecneynBaoT BO3MOXHOCTb aHann3a Mexx3oHarnbHown
Murpaumm u cnocobCTByOT nNpeobpasoBaHMIO MIAaHUMPOBAHUA W3 CTAaTUYHOIO rOAOBOrO [OKyMEHTa B
HenpepbIBHO 0OHOBMNSeMbIN npouecc. OCHOBHOW METOAOMOrMYECKUA BKNag NCCrnefoBaHus 3akmnodaeTcs
B MHTErpauum peectpa pUCKOB C aHaNM30M MEX30HalrIbHON MUrpaumnu.

KnioueBble cnoBa: rocyfapCTBEHHbIN (UHAHCOBLIA KOHTPOSb, KapTa pPUCKOB, PEEeCcTp PUCKOB,
OEKOMMO3MLUS  «BEPOSITHOCTb — BO3OENCTBMEY», MEX30HarnbHas Murpauusl, Bu3yanu3auusi PUCKOB,
WHCTUTYLIMOHATbHbIE 3HaHWS, NPUOPUTU3ALISA, paHHeEe npeaynpexaeHue.
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INTRODUCTION

The assessment and selection model assigns an integral risk score to each control object. However, a
linear ranking and an integral score alone do not fully address two important requirements: risk visualisation,
which enables the concise and clear presentation of results to management and relevant stakeholders, and the
preservation of institutional knowledge through the systematic retention of assessment histories. In practice,
risk information concerning objects not included in the audit plan may not be systematically retained and may
be lost over time, thereby limiting opportunities for trend analysis and model calibration.

Risk maps and risk registers are widely used in international risk management practice, including within the
COSO ERM and ISO 31000 frameworks (COSO, 2017; 1ISO 31000, 2018). Supreme audit institutions in selected
countries also use these tools for planning and management reporting (GAO, 2016; NAO, 2011). Nevertheless,
their integrated application to public financial control—combining probability—impact decomposition, a register
that preserves institutional knowledge, and the analysis of objects’ interzonal migration—remains insufficiently
developed.

The main purpose of this article is to develop a methodology for managing a risk map and a risk register
that supports the visualisation and prioritisation of risks associated with budget organisations and other control
objects. The proposed methodology incorporates probability—impact decomposition and interzonal migration
analysis within the public financial control system.

LITERATURE REVIEW

A risk map is defined in international risk management frameworks as a visual tool for presenting risks
according to their probability and impact (COSO, 2017; ISO 31000, 2018). A risk register, in turn, is widely
used as a structured instrument for recording, reviewing and monitoring risks in accordance with the principles
of ISO 31000:2018. Supreme audit institutions in selected countries, including the United States Government
Accountability Office and the United Kingdom National Audit Office, apply risk-based tools in planning and
management reporting (GAO, 2016; NAO, 2011). ISSAI standards also emphasise the need to substantiate
risk analysis during audit planning (ISSAI 100, 2019; ISSAI 300, 2019). Uzbek scholars R. D. Dusmuratov, N.
K. Rizaev and X. H. Nazarov have examined issues related to adapting international financial reporting and
auditing standards to national practice (Dusmuratov et al., 2020).

In the available sources, risk maps and registers are described as general risk management tools. However,
a comprehensive methodology for state financial control that decomposes the integral score into probability
and impact dimensions, manages the register as institutional memory and an evidence base, and analyses
the interzonal migration of objects has not been developed. This scientific gap determines the direction of the
present research.

RESEARCH METHODOLOGY

The methodology is based on international risk management concepts (COSO ERM, ISO 31000 and
ISSAI) and a multi-criteria object assessment model. The integral score is divided into two dimensions using
weights renormalised from group scores, while a 3 x 3 risk map on a probability—impact plane is applied as a
visualisation tool. The structure and management procedures of the risk register were developed based on the
“four-eyes” principle and qualitative indicators. Interzonal migration analysis was carried out using the history
of assessments stored in the register. The proposed developments are consistent with the general principles
and objectives of the national system of public financial control.

ANALYSIS AND RESULTS

Probability—Impact Decomposition

The integral score is sufficient to arrange objects linearly, but it compresses two independent aspects of
risk — the probability of occurrence and the scale of the consequences — into a single number. To build a risk
map, these two aspects are separated: the compliance, operational, corruption and information technology
groups essentially characterise the probability of a violation, while the budget and scale groups characterise its
financial and social impact. Accordingly, the probability (P) and impact (C) scores are calculated using weights
renormalised from the group scores:

P=3(w'jxG),je{M,O0,K A}, (1)
C=X(W'jxG),je{B,S}, (2)
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where w'j represents the renormalised weights within the corresponding set (the sum of each set is equal
to one); G; is the score of the j-th group. Under the current weights, the shares of the probability set are 0.333
(compliance), 0.250 (operations), 0.250 (corruption) and 0.167 (information technology); the shares of the
impact set are 0.625 (budget) and 0.375 (scale). The internal consistency of the decomposition is controlled by
a simple check: when the probability and impact scores are recombined using their weights (0.60 x P + 0.40 x
C), the exact integral score R must result. Thus, the map and the rating are derived from a single calculation
source and cannot produce contradictory results.

RISK MAP

Arisk map is a visual tool that places objects on a probability—impact plane. It is based on a 3 x 3 matrix:
each axis is divided into three ranges using the zone boundaries of the assessment model (40 and 70 points),
the cells are coloured according to the level of risk, and a control response strategy is assigned to each cell.
High-probability and high-impact cells require priority consideration for inclusion in the audit plan and in-depth
audits; high-impact but low- or medium-probability cells require mitigation measures and enhanced monitoring;
and high-probability but low-impact cells require systematic but lighter monitoring. The estimated probability
and impact scores for the ten conditional objects and their positions on the map are presented in Table 1.

Table 1
Probability and impact assessments of conditional objects
Object Probability (P) Impact (C) Location on the map
Sh-1 73.5 86.9 High P — high C: priority inclusion in the audit plan
Sh-2 43.3 43.8 Medium P — medium C: selective control
Sh-3 82.0 84.4 High P — high C: priority inclusion in the audit plan
Sh-4 52.9 58.8 Medium P — medium C: selective control
Sh-5 29.6 33.8 Low P —low C: routine monitoring
Sh-6 70.9 72.4 High P — high C: priority inclusion in the audit plan
Sh-7 50.4 44 4 Medium P — medium C: remote monitoring
Sh-8 25.8 23.8 Low P —low C: periodic monitoring
Sh-9 56.9 66.9 Medium P — medium C (close to the upper limit)
Sh-10 34.3 31.3 Low P —low C: routine monitoring

Source: developed by the author.

The map provides additional information compared to the linear rating. For example, although Sh-9 (P =
56.9; C = 66.9) and Sh-4 (P = 52.9; C = 58.8) occupy neighbouring positions in the integral ranking, the map
shows that Sh-9 is closer to the upper limit on the impact axis—in this case, the probability of a violation is
medium, but if it occurs, the potential consequences may be comparatively significant; this justifies increased
monitoring. Sh-7, on the contrary, has a relatively high probability, but its impact is limited. The map therefore
helps answer two related questions: “How significant is the risk?” and “Which dimension primarily drives it?”
The map can be created at different levels of aggregation: in addition to the main map by object, generalised
maps by sector (ministerial system) and region provide a strategic overview for management; all levels are
automatically generated from the same register. However, one rule remains unchanged: the map is never
the sole basis for decision-making—it is a generalised reflection of the complete information contained in the
register.

RISK REGISTER

The risk register is a centralised, systematically maintained record of risk assessments and related
decisions for all control objects. In international practice, a risk register is widely used as a structured tool
for recording, reviewing and monitoring risks in accordance with the principles of 1ISO 31000:2018, and it
provides a systematic solution to the problem of institutional memory—the loss of risk information on objects
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not included in the plan. The recommended structure of the register is provided in Table 2. The relationship
between the register and the assessment sheet creates two levels of document flow: the sheet is a complete
primary document for one object and one assessment period, while the register is a summary record that
combines the main results for all objects and periods. If any doubt arises, it is possible to move consistently
from the register entry to the assessment sheet and from the sheet to the source documents—this ensures the
continuity of the chain of evidence.

Table 2
Structure of the risk register
Register section Field content
Identification Object code and name, segment, responsible department, evaluation date
Indicator values Raw and normalised values of 22 indicators, data sources
Evaluation results Group scores (G;-Gg), integral risk score (R), probability (P), impact (C)
Stratification Risk zone, map cell, ranking position, veto-rule status

Inclusion in the audit plan, type and duration of the control measure, monitoring

Decisions
mode

Assessments from previous periods, interzonal movements, control measures

History and migration and their outcomes

Administrative information Recorded by, Approved by, Version number, Change log

Source: developed by the author.

The register is maintained through clearly defined responsibilities: the analytical unit enters and updates
records; sectoral departments provide qualitative assessments and the results of control measures; and
management approves changes in risk zones and related planning decisions. Each record is formalised under
the “four-eyes” principle, meaning that it is entered and approved by different persons, while all amendments are
documented in the change log. This process enables the register to serve as an evidence base for calculations
and subsequent external assessment.

The quality of the register is monitored using criteria such as completeness, relevance, consistency and
adequate documentation. Records are retained for at least five years, thereby providing sufficient historical
depth for migration analysis and model calibration. Risk assessments of control objects are treated as restricted
internal information. Uncontrolled disclosure may affect the objectivity of the information submitted by assessed
entities; therefore, appropriate access controls should be applied.

ANALYSIS OF INTERZONAL MIGRATION

Since the history of assessments is stored in the register, migration analysis—tracking the movement of
objects between zones over time—becomes possible. Migration signals provide the basis for three types of
management conclusions. A rise is an early warning: control attention is increased before the object enters
the high-risk zone, which is a practical expression of the preventive approach. Remaining at a consistently low
level is the basis for applying a less resource-intensive control approach and freeing up resources. A decrease
following an intervention may indicate an improvement in the object’s risk profile and may be considered when
assessing the effectiveness of risk-based control. Thus, planning changes from a static one-year document
into a continuously updated process—this is fully consistent with the planning requirements of international
standards (ISSAI 300, 2019).

Migration analysis is enriched with quantitative indicators: the number and share of objects that have risen
and fallen during the period, the degree of stability in the composition of the zones, and the change in the
average score in the subsequent period for objects where measures were taken. These indicators perform two
functions: first, they diagnose the system itself (excessive instability may indicate random variation or insufficient
reliability of the indicators, while the absence of any change may indicate that the indicators are insufficiently
responsive to changes in risk conditions); second, they provide direct input into the system of indicators for
assessing the effectiveness of risk-based control. It should be emphasised that the system of indicators, the
integrated methodology, the map and the register are not a set of separate tools, but a single integrated
information framework: the indicator is described in the passport, measured in the sheet, summarised in the
register, reflected on the map and incorporated into the planning decision.
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CONCLUSIONS AND SUGGESTIONS

A risk map and a risk register were developed to visualise and prioritise risks in state financial control.
Although the risk map is known in international practice (COSO ERM, ISO 31000), it was applied to state
financial control in an integrated manner, together with probability—impact decomposition, a register providing
institutional memory and interzonal migration analysis.

A decomposition method was proposed that separates the integral risk score into probability (P) and impact
(C) measures (Formulas 1 and 2): probability is derived from the compliance, operational, corruption and IT
groups, while impact is derived from the budget and scale groups. The consistency of the decomposition is
ensured by the arithmetic identity (0.60 x P + 0.40 x C = R), which guarantees that the map and the rating are
generated from a single calculation source.

The risk map, which positions objects within a 3 x 3 probability—impact matrix, helps determine both the
overall significance of a risk and the dimension that primarily drives it. The map can be developed at different
levels of aggregation, including the object, sectoral and regional levels.

A risk register—a centralised, “four-eyes” record of assessments and decisions across all control objects
and time periods—helps address the problem of preserving institutional knowledge and creates an evidence
base for calculations prior to external evaluation. The register is monitored through quality indicators, and
records are kept for at least five years.

The history of assessments in the register makes interzonal migration analysis possible: a rise is an early
warning, while a decline following an intervention may indicate an improvement in the risk profile and can be
considered when assessing control effectiveness. As a recommendation, it is advisable to approve the risk map
and register as components of the risk analysis standards and maintain them as a dedicated module of the
unified information system “State Audit.”
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