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Abstract. Successful activities in a dynamic environment of today’s economy largely depend on the
skills to have an adequate view of activity environment and its changes. The information activities
of business decision makers relate their subjective potential of environment assessment and pro-
blem solving to the systems of environment monitoring and early warning, whose relevance is of
expressed in various activities both at micro and macro levels. The paper discusses the features of
the bank deposit insurance system in the Republic of Lithuania, its information needs and the role
of early warning systems in its activities. Also, the paper examines a prototype of an early warning
system in the Deposit Insurance Scheme of the Republic of Lithuania and the conditions for its ap-
plication. There are specific groups of decision-important information and relations between their
estimates. The proposed way of applying a composite set of decision criteria can be transferred to

similar systems in other fields of activity.
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Introduction

The growing complexity of the business
environment is growing under the influence
of various factors — global fields of activ-
ity, a faster action and reaction to emerg-
ing problems, the recent rise in e-activities
together with their opportunities and threats.
The related growing volumes of available
information create an additional tension for
activity subjects who have to evaluate this
information, recognize potential problems
and, if required, make appropriate deci-
sions. A recognized activity problem creates
related information needs, and the subject
of the problem has to undergo all or some
phases of information activity, as defined by
Kuhlthau (Kuhlthau, 1991, 2005), Wilson
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(Wilson, 2000), Niedzwiecka (Niedzw-
iecka, 2003) — information seeking, infor-
mation search, and information use.

The information behaviour of a con-
temporary subject of the activity problem
implies the will to use information technol-
ogy (IT) to support various information
functions. Though IT does not cover all
the functionality required by the problem
solving process, it has a prominent role and
is expected to provide formidable support
in decision making.

The activities of monitoring, analysis
and providing decision support are per-
formed all the time by people whose job
is to discover or detect important issues —
the analysts, business area managers, etc.



There is an abundance of IT-based tools
and techniques which, even if not directly
called decision support tools, aim to support
roughly the same set of information needs:
reliable and convincing arguments for deci-
sion making (Sheff, 2006); monitoring and
awareness of the environment (Zhong et al,
2007); gaining insight into the business’s
own activities and those of other players
in the field — the competition, partners, etc.
(Bazerman, and Chugh 2006; Davenport,
2006; Teare, Bowen, 1997).

In the recent growth of the class of in-
formation systems and tools, collectively
known under the name of business intel-
ligence, substantial attention is given to the
IT role and possibilities in such systems.
The role and functions of business intel-
ligence systems are roughly the same as
those of decision support systems (DSS),
although different sources present different
functionality and specialization for business
intelligence — from generic monitoring
functions to a narrow analysis centered on
a single problem, and from monitoring own
internal activity indicators to monitoring
close and distant activity environments.
In this range there is a class of systems
known by the name of early warning
systems. These systems help their users in
evaluating important environment changes
in their early phases and preparing appropri-
ate actions as a reaction to these changes.
The absence of early warning systems or
neglect of their results may have negative
consequences for entire business sectors as
well as for the economy in general. The case
of the current world financial crisis shows
that, in its initial phases, there has been a
lack of attention to the threshold values of

economic indicators presented by the early
warning systems. Having exceeded these
thresholds, financial markets experienced
difficulties that lead to the financial crisis.

The goal of the paper is to describe the
place and possibilities of early warning
systems as a representative of decision sup-
port or business intelligence systems in the
activities of a contemporary organization.
This will be done through examining the
case of an institution for monitoring and
supervising the bank deposit services — the
Deposit Insurance Scheme (DIS) of the
Republic of Lithuania.

Structure of the paper. The first part
presents the information environment of
monitoring and early warning, its elements
and functions, features of problem situa-
tions to be recognized, also risks of errone-
ous monitoring. The second part discusses
the early warning systems in general and
the early warning system at the DIS in
particular, including its structure, types of
information used, decision making technol-
ogy. The final part of the paper presents the
discussion and conclusions.

The information environment of
monitoring and early warning

The above- mentioned models of informa-
tion activities name monitoring as one of
the most important components. T.Wilson
(Wilson, 2000) describes this function as
follows: “Information Seeking Behaviour
is the purposive seeking for information
as a consequence of a need to satisfy some
goal. In the course of seeking, the individual
may interact with manual information sys-
tems (such as a newspaper or a library), or
with computer-based systems (such as the
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Table 1. Rating of information needs by their importance

Position Information need

1. Current status information: cash flow, liquidity, inventory, payables/receivables, etc.

2. Market information: dynamics, competition, innovations, trends

3. Own performance information: how efficient is the creation of value; ratio of outputs to
inputs

4. Competence information: principal drivers of competence and competitive advantage
and their status

S. Assets availability and use: what assets are used and how (in the first place inappropriate
use)

6. Macroeconomic information: figures and trends: inflation, interest rates, currency rates,
prices of raw materials, etc.

7. Other information: news, legal acts, etc.

World Wide Web)”. In a survey on business
decision information needs, performed in
2004-2006 (Skyrius, 2008) and covering
250 respondees — business professionals,
one of the questions had been pointed at
the most important environment monitor-
ing needs as judged by the urgent nature of
these needs. The responses are presented in
Table 1 where the position number indicates
the importance of this type of information:
1 — most important, 2 — second important,
and so on.

According to the results, most important
information needs are related to monitor-
ing an organization’s own status or close
environment. This distribution represents
the attention given to the competitive envi-
ronment in which an organization acts. For
organizations with specific functions, like
DIS, this structure of information needs can
be different, but also there are needs that
can be considered most important. This is-
sue will be discussed in more detail further
in this paper.

The monitoring information needs are
directly related to the needs of problem
solving and experience accumulation. The
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routine and repeating needs can be called
common needs, and the needs to assess and
evaluate a certain problem can be called
special needs. The former (common) are
usually of permanent nature and known
beforehand; procedures to produce results
are well determined and have a high degree
of reuse; roughly equal attention is given
to all relevant areas of activity. The latter
(special) arise for a specific situation or
problem, are of random nature and hard to
plan, require a special deeper insight and
concentrate on a narrow problem-related
area. The role of these two types changes in
different stages of environment monitoring
and problem solving:

1. Monitoring: the internal and external
environment is scanned to notice impor-
tant issues; common information needs
prevail.

. Having recognized a situation of interest
(problem, opportunity), the situation is
evaluated and given extra attention to
achieve a desired understanding. At this
stage, special information needs arise.

. Additional analysis and decision de-
velopment are required if the situation



is complex enough (semi-structured
or unstructured); more information is
brought into the a decision making envi-
ronment; specific problem-solving tools
such as formal approaches and models
are likely to be used to achieve a better
satisfaction of special needs.

4. The decision-making stage involves
the formerly available as well as newly
gained understanding of the situation,
and the decision maker or makers will
use all possessed knowledge to arrive at
the best possible decision, time or other
circumstances permitting. New knowl-
edge most likely will be gained.

5. The experience accumulation stage
records the newly gained experience
from both decision making and its im-
plementation, and keeps it for possible
reuse. Special needs become common,
adding new material to the already avail-
able body of experience.

6. The use of the new experience, along
with that formerly accumulated, brings
the process back to stage 1 — monitoring.

There are no sure ways to avoid activity
problems — they exist and will continue ex-
isting in all kinds of activities. The manage-
ment errors that lead to failures or prevent
a timely reaction are of various nature, al-
though some sources (Argenti, 1976) point
out the most common scenarios having two
types of errors:

*  Omission:
- neglect of information provided by
information systems,
- failure to respond adequately to log-
term changes in the environment.
*  Commission:
- overtrading,

- launch of a big project beyond the
available resources,

- increased gearing to the point that
normal business hazards become a
substantial threat.

Problems can be of various nature — in-
ternal, external, opportunities and threats,
but all of them have common features,
among which important are the possibili-
ties to detect and remedy a problem in its
early stages. For these purposes, the above-
mentioned specific type of information
systems — early warning systems — should
be developed. They would have to be able to
provide a full and adequate view on the criti-
cal features of the environment, and should
adapt to the changing environment and its
context without losing their adequacy (Co-
hen, 2000; Ferguson et al., 2005; Snowden,
Boone, 2007).

Early warning systems

This type of systems is used both on micro-
and macro-levels. This defines the essential
features of the system — indicators under
scrutiny, evaluation time horizon and oth-
ers, depending on the users’ activities and
goals. The detection models used in macro-
environments have usually a much longer
time horizon which should allow develop-
ing the policy changes that may prevent the
problem. Micro-level models have a shorter
time horizon, as well as different criteria for
evaluation and forecasting.

The study of the International Monetary
Fund (Berg., et al, 2005) evaluates the
experience on the crises that had already
happened (1994 Mexico currency crisis,
1997/1998 Asian currency crisis and oth-
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ers), and presents early warning models
used in the Fund itself, as well as in other
institutions and the private sector. The study
points out some standard model features for
comparison: crisis definition, time horizon,
forecasting method and the principal vari-
ables of the model. Another study drawn by
the Basel Committee on Banking Supervi-

sion (Sahajwala, Van den Bergh, 2000)

notes that this kind of systems should:

+ perform a systematic evaluation of
supervised institutions by formalized
procedures;

* identify the institutions or their activities
where problems exist or might happen;

» set the bank inspection priorities to opti-
mize the use of supervision resources;

» undertake required and timely actions
from the side of the supervisory institu-
tion.

The practical use of this kind of systems
is rather complicated, first of all in terms
of a representative scope. As early as in
1982, a study by EANPC — European As-
sociation of National Productivity Centres
(Corporate..., 1982) stated that early warn-
ing systems based on standard financial and
business ratios, proved inadequate because
of late information and low reliability. The
ratios in use did not indicate the quality of
management, environment changes and
constraints. Increasing the effectiveness
of early warning systems would require
an appropriate ratio structure and pres-
entation modes — the results should reach
the real decision makers, and the ratios in
use should reflect not only own activities,
but also the behaviour of the environment
(clients, partners, competition).
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The experience of using an early
warning system at DIS

This part of the paper presents an example

of an early warning system whose princi-

pal features have been implemented at the

Deposit Insurance Scheme (DIS) of the

Republic of Lithuania.

The information activities of DIS are best
described by the following features:

« the activities require predominantly
external data;

e moderate volumes of raw data; their
structure is rather simple, or there might
be no structure at all (free form data);

» strongly expressed influence of macro-
economic context on both the decision
maker and the decision;

« the sensitivity of the environment to the
global economic situation.

Next we will discuss the risk assessment
method in an Early Warning System of DIS.
This scheme can be considered as part of
the business intelligence system including
environment monitoring and decision sup-
port components. Such components should
support common (everyday) needs which
can be complemented by special needs if a
problem emerges.

An Early Warning System of DIS is based
on the analysis of banks’ risk indicators. In
most cases, banks’ risk analysis is used to
assess the deposit insurance premium rate
depending on the level of risk of each bank.
This method is called the risk-based premi-
ums method. The Lithuanian DIS has used
the flat premium rate method, and the aim
of the banks’ risk analysis is to quantify the
risk to the DIS, but not to the differentiation
of insurance premium rate.



Why the risk-based premium method is
not so attractive or acceptable for a small
financial market? For instance, we have 9
banks and 2 of them cover about 60% of
all deposit markets, 3 middle-sized banks
and 5 small-sized banks. We suppose that
two biggest banks don’t belong to a group
of riskier banks. In this case, we should use
the risk-based premium method that two
banks pay less insurance premiums. The
outocomes that are likely to happen in this
case are the following:

1. DIS could fail in its duty to protect de-
posits as a result of reduced insurance
premiums, because the main part of our
DIS is settled by insurance premiums
paid by these two credit institutions.

2. In the long run the DIS could fall to
insolvency.

The financial market is under the sway
of bankruptcy of any credit institution.
The banks society accepts the fact that if
the DIS will not be able to compensate
losses for depositors after bankruptcy of a
medium-sized or small-sized bank, it causes
instability in all financial market. And the
main problem that would take place is that
public confidence in the banking sector will
get down. That’s why in a small financial
market we don’t introduce the risk-based
premiums method, but assess the banks’
risk in order to identify the threats to DIS
using the Early Warning System.

The main procedures of the Early Warn-
ing System are as follows:

1. Designation of the main indicators that
allow to assess a bank’s risk level.

2. Evaluation of the risk indicators.

3. Composition of the risk matrix.

4. Determination of the risk grades and val-
ues of the risk indicators of the banks.

5. Calculation of the risk rates against the
DIS.

6. Decision making on the base of the risk
rates.

The Early Warning System analyses five
main risk indicators:
1. Capital adequacy.
Credit loss rate.
Risk level.
Level of earnings.
Liquidity norms.

e

These indicators allow us to evaluate
a bank’s risk level and the DIS ability to
compensate the losses of depositors. They
are extracted from such sources as balance
sheet, income statement, capital adequacy
report, liquidity report.

We propose to split all banks into three
risk groups (specific for the banking indus-
try) by nature of risk:

1. Healthy bank — very little risk to the
DIS;

2. Some concern — implies weaknesses
which could result in a significant risk
for the DIS;

3. Substantial concern—a high probability
of loss to the DIS unless effective ac-
tions are taken immediately.

The DIS’s exposure is under the influ-
ence of the bank activities’ risk level. This
depends on the bank’s possibility to become
insolvent and of the DIS capital ability to
amortize this insolvency.

The best way to assess the risk to the DIS
is a three-step process based on:

e first, assessment of risk level of every
bank;
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* second, estimation of the risk rates of
each bank against the DIS;

* third, decision making for the prompt
correct actions of the DIS.

This process is processed using the deci-
sion support software.

A short review of the risk criteria is
presented further.

Capital adequacy

We rank banks into three groups:
» well capitalized,

» adequately capitalized,

» under capitalized.

It is the easiest way to assess a bank that
depends to the under-capitalized group.
All banks that have a Capital Adequacy
indicator less than the minimum provided

Table 1. Structure of data on capital adequacy

by the supervision institution (in the case
of Lithuanian and most of the EU countries
8%) are ranked to the under-capitalized
group. Adequately capitalized banks and
Well-capitalized banks are determined by
decision support software following the
principle that Adequately capitalized bank’s
indicator of Capital Adequacy is between the
Minimum and Top quartiles, and Well-capi-
talized bank’s indicator of Capital Adequacy
is above the Top quartile (Table 1).

Well capitalized | Above the upper threshold
Adequately Between the lower and the
capitalized upper thresholds

Less than the Lower thre-
shold

Under-capita-
lized

The adequate capital rate (8%) is deter-
mined by the Central Bank.

Period 1 Period 2 etc. ...

1 Capital adequacy

Bank 1

Bank 2

Bank 3

Maximum

Top quartile (Q 75)

Median

Bottom quartile (Q25)

Minimum

Upper threshold

Upper quartile

Lower threshold 8 %
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Credit loss rate

The indicator that would reflect the Credit
loss rate best of all is the ratio between
Provisions against loans and Granted loans.
The value of that indicator is rather indi-
vidual for each country. We believe that
the most common indicator that estimates
the level of the credit loss is the median
value of Credit loss of all examined banks.

Table 2. Structure of data on credit loss rate

The median value is the Lower threshold,
and the upper threshold is the Top quartile

(Table 2).

Healthy bank

Below the Lower threshold

Some concern

Rate between the Upper
threshold and Lower
threshold

Substantial
concern

Above the Upper threshold

Period 1

Period 2 | etc. ...

2 | Credit loss rate

Bank 1

Bank 2

Bank 3

Maximum

Top quartile (Q 75)

Median

Bottom quartile (Q25)

Minimum

Upper threshold
Credit loss

Top quartile (Q 75) value of

Lower threshold

Median value of Credit loss

Risk level

The Risk level is calculated as a ratio
between the Risk-weighted assets and
the Balance sheet value. According to the
international practice, if the Risk ratio is
more than 75%, the bank is of Substantial
concern; if the Risk asset ratio is below

60%, the bank is Healthy; and if the Risk
ratio is between 60% and 75%, the bank is
of Some concern (Zilinskas, 2008).

Healthy bank Below the Lower threshold
Some concern | Between the Lower and
(average risk) | Upper thresholds
Substantial Above the Upper thres-
concern hold
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Table 3. Structure of data on risk level

Period Period

3 Risk level

Bank 1

Bank 2

Bank 3

Maximum

Top quartile (Q 75)

Median

Bottom quartile (Q25)

Minimum

Upper threshold

75%

Lower threshold

60%

Level of earnings

The level of earnings shows the efficiency
of a bank’s activities. The level of earn-
ings is calculated as a ratio between the
Bank net ordinary financial income and
the Bank ordinary expenses. Analysis
of data of Lithuanian banks allows us to
come to a conclusion that a highly prof-
itable bank is a bank that has its Level

of earnings above 130%; a loss-making
bank — below 100%; and an insufficiently
profitable bank — between 100% and 130%
(Zilinskas, 2008).

Highly profi- | Above the Upper threshold
table

Insufficiently | Between the Lower Upper
profitable thresholds

Loss-making | Below the Lower threshold

Table 4. Structure of data on the level of earnings

Period Period

4 Level of earnings

Bank 1

Bank 2

Bank 3

Maximum

Top quartile (Q 75)

Median

Bottom quartile (Q25)

Minimum
Upper threshold 130%
Lower threshold 100%
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Liquidity norms

The liquidity norm is calculated as a ratio
between Liquid assets and Current liabili-
ties. We think that a Barely liquid bank is

Liquidity norm is above the median value,
the bank is Highly liquid, if it is less than
around 30% — Barely liquid, and if between
30% and the Median value — the bank has

o an Adequate liquidity.
the bank that shows its Liquid norm below 4 d Y
the threshold provided by Supervision in- | gighly liquid | Above the Upper threshold
stitution as a minimum (30% in Lithuanian Adequate Between the Lower and
case). Also, we think that the Median value | liquidity Upper thresholds
of Liquidity norms is the best criterion to | Barely liquid | Below the Lower threshold
assess the most common Liquid bank. If the
Table 5. Structure of data on liquidity norms

Period Period

5 Liquidity norms

Bank 1

Bank 2

Bank 3

Maximum

Top quartile (Q 75)

Median

Bottom quartile (Q25)

Minimum

Upper threshold

Median value

Lower threshold 30%

The Decision support software calculates
all indicators of each bank, defines the
risky group for each bank, and sorts banks
by the values of indicators. The database
accumulates the values of indicators of all
researched periods. The Decision support
software determines the trend of every bank
by analysing the values of indicators of the
study periods. These data are used in the
second step.

The second step of the methodology
is to give the banks one of the three pos-
sible summary risk grades that focus very

much on the potential threat of ultimately
triggering a call on DIS resources. These
summary grades are acute concern where
a bank is below the minimum threshold
on at least two of the four risk criteria.
At the opposite extreme is the group of
banks that should pose no real concern
to the DIS because they exceed the up-
per threshold on all analysed risk criteria
(or if they just miss the upper threshold
on one criterion it is not by much). This
leaves a middle group who pose some
concern in that they are only performing
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adequately not well on all risk criteria,
or where they are performing well on one
criterion, it is offset by a poor perform-
ance on another.

Having done this, the Decision support

Table 6. The structure of risk rating

software places banks on a three-by-three
matrix presenting their capital adequacy on
the vertical axis, their risk grouping on the
horizontal axis, and giving them the values
of the risk indicators as follows:

No real concern Some concern Acute concern
Well capitalized 0 0.05-0.09 0.4-0.6
Adequately capita- 0 0.1-0.2 0.7-0.9
lized
Under capitalized 0.1-0.2 0.3-0.5 1

For example, if the bank is under-
capitalized and falls to the Acute concern
column, it means that the deposit insurance
fund should be on the alert to pay insurance
compensations for depositors of this bank.
If it is Some concern, then such situation
should be discussed with the Council of the
DIS. If a bank is adequately capitalized and
there is Acute concern, this analysis sug-
gests that this bank should be a subject of
special monitoring.

The risk rate of a credit institution mostly
depends on such factors as covered deposits
(possible payouts), deposit insurance fund
and recovery. The calculation the Risk Rate
of the credit institution against the DIS is
as follows:

Risk rate = Risk indicator % (Possible
insurance compensations | (Deposit
insurance fund + Recovery))

Recovery. Each DIS can set the level
of recovery. In the case of the Lithuanian
DIS, it is considered to be at 80% of high
quality liquid assets. This is a pessimistic
assessment because in accordance with the
practice of the European DIS, the level is
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about 50% of Covered Deposits, i.e. close
to 100% of high quality liquid assets.

If the Risk rate of the credit institution
>=1 it is a great risk to the Fund;
0.7<=<1 — real risk to the fund;
0.4<=<0.7 — average risk;
0.1<=<0.4 — some concern;
0.05<=<0.1 — little risk;
O<Risk rate<0.05 — no risk.

An early identification of the risk allows
the DIS to mobilize resources for elimina-
tion of possible losses. Decision support
software assesses the risk indicators, calcu-
lates the risk rates and proposes the ways
to amortize the banks’ risk against the DIS.
There are several ways to amortize the
banks’ risks against the DIS, such as:

1) if some bank falls to a big risk against
the DIS, all resources of the DIS will
possibly be used to cover payouts. In
that case, we have to increase the rate of
the insurance premium in order to com-
pensate loses of the DIS in the shortest
term;

2) if a bank falls to a real risk against the
DIS and all resources could be used to



cover payouts, the DIS has to keep a
close watch on the activities of this bank
and decide whether there is a necessity
to increase the rate of the insurance
premium;

3) if'some bank falls to average risk against
the DIS and all resources could be used
to cover payouts, the DIS has to keep
a close watch on the activities of this
bank. If this bank falls to a category of
real risk against the DIS, there might be
aneed to consider an increase of the rate
of insurance premium.

The proposed scheme, already applied
in the activities of the Lithuanian DIS, is
not necessarily limited to this subject area
only —there are other activities experiencing
concerns that require environment monitor-
ing and problem recognition. The candidate
activities might be other institutions with
supervisory duties; geographically wide
activities with branches of similar activities;
concerns with suppliers and clients (e.g.,
solvency information); competition threats
and other cases where the monitoring func-
tion allows for developing a similar model
of early warning.

Discussion and conclusions

It has been shown that the applied method-
ology of a composite criterion for situation
evaluation can be applied in the systems
carrying a similar purpose in other areas
of activity. The similar activities should
be concerned with monitoring the envi-
ronments or institution groups, problem
recognition, and be able to define sets of
standard parameters and ratios.

The several important issues to be con-
sidered when implementing and using the
proposed methodology would be the fol-
lowing:

1. Itis important to note that the use of the
proposed methodology stresses a mix of
formal evaluations and user heuristics
rather than automated evaluation alone.
The decision support mechanism uses a
limited number of evaluation data and
rules, their relations are rather clear and
incorporate the professional experiences
in the field. This approach conforms to
the general decision support guidelines
in contemporary research on informa-
tion systems and decision support,
namely a combination of heuristic and
formal techniques and tools.

2. The simplicity of the used evaluation
model, as in the case of any model,
requires an in-depth understanding of
the activities in question, so that the
most important and revealing features
would be included in the model. This
point raises some issues of the model
refinement — it would be naive to expect
that the evaluation model would remain
stable over a longer period, as changes
in the external and internal environ-
ments will inevitably force the model
to be adjusted along these changes. The
aforementioned simplicity of the model
would be instrumental for a quick imple-
mentation of such changes.

3. Atimely and reliable reception of initial
data is absolutely important for the suc-
cess of the described approach. As the
data used for input do have a high level
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of aggregation, the issues of their quality
have a direct impact on the confidence of
the users. This issue is part of a bigger
problem — the quality of information
feed to any high-level decision support
tool; and the research of the ways to
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