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1  The international financial crisis that erupted in
2008 and that has hit many developed and developing
countries around the world has attracted much atten�
tion from the side of monetary policy authorities, poli�
ticians, members of the professional community, and
media representatives. Large�scale expenses due to this
crisis in all sectors of the economy (public, industrial,
and household) necessitate the development of new risk
management instruments within the financial system.

In [1, 2] mathematical methods and computational
approaches developed by us are given, and using them
it is possible to diagnose the risk of a crisis in the finan�
cial system, as well as to analyze the potential risk
transmission channels between different markets. The
obtained results can be used to construct a system of
early warning indicators of financial crises. However,
the stable and crisis�free functioning of the economic
system in general and banks in particular is not only
determined by the capabilities of government authori�
ties to identify proactively the possible points of ten�
sion in the work of financial intermediaries, but also by
measures that allow one to carry out the management
of risks, accumulated on the balance sheets of credit
and financial organizations.

In this paper, we analyze risk management instru�
ments of credit institutions, selected as a primary
object of study, due to the fact that banking institutions
in Russia currently have financial resources that
exceed the capital, concentrated in other financial
institutions (management companies, insurance com�
panies, private pension funds, etc.).

The specificity of regulation for banking institu�
tions is determined by the following circumstance.
According to the traditional economic theory, the pur�
pose of a commercial organization is to maximize
profits or increase the shareholder’s value, etc. Man�
agers are responsible for corporate results, and in case

1 Prudential regulation allows one to register potential complica�
tions and problems associated with the activities of financial
institutions.

of a poor solution of the tasks entrusted to them they
can be deprived of some material and social benefits: it
can be dismissal, transfer to lower position, or restric�
tion of any monetary compensation. It is assumed that
the costs associated with erroneous (incompetent)
decisions of managers and employees of a company
are fully borne by the company. However, these argu�
ments do not take into account the possibility of bank�
ruptcy. In case of a company’s financial insolvency, the
costs of wrong decisions are not encountered
by the workers of the company, but by its shareholders
and creditors2. This problem is most important for
banking institutions that draw funds from the popula�
tion and businesses, and the amount of such funds
many times (even hundreds of times) exceeds the
amount of own funds (equity) of banks. Thus, manag�
ers can make decisions related to a significant increase
in risks associated with corporate activity (and there�
fore increase the possibility of short�term profits and
material rewards), which is one of the bankruptcy fac�
tors (as opposed to increasing the shareholder value in
the long run).

Risks, accumulated in the banking sector, can be
managed by public authorities using two types of tools:
first, tools that limit certain activities associated with
the accumulation of risks and, second, tools that are
aimed at reducing incentives for banks to use risky
operations (in this case, immediate barriers are not
created; however, managers avoid decisions that lead
to an increased risk of bankruptcy).

Tools that limit risk accumulation. This class of
tools of prudential regulation includes, for example,
limits on certain types of investments that are either
too risky or extremely difficult to estimate and pre�

2 Bankruptcy laws may make managers subsidiarly liability for a
company’s bankruptcy (if a court establishes that the bankruptcy
was caused by the actions of managerial bodies). Reputational
costs may also to some extent limit unqualified decision making.
However, the experience taught by crises that occurred in differ�
ent countries shows that these institutional arrangements do not
solve the above problem.
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dict3: investments in real estate, derivatives, currency
assets, etc. Due to the fact that government supervisors
have less information (as compared to banks) on the
quality of loan portfolios, when establishing such
restrictions, they can use simpler “mechanical” rules
rather than advanced risk assessment methodology, for
example, set a marginal value for foreign exchange
positions, maximum amount of investments in real
estate, etc. Also, restrictions may be extended to the
ability of banks to lend to highly indebted companies.
Excessive debt payments deteriorate the financial
attractiveness of an enterprise and increase the risk of
bankruptcy. In addition, the relevance of the problem
of moral hazard, due to which companies can directly
raised funds to finance risky (speculative) operations
in the hope of obtaining superprofits, increases. 

However, it should be kept in mind that tools of
prudential regulation can be an independent source of
risk. For example, in many countries, the require�
ments for the presence of collateral, as well as its size,
are established to reduce the credit risk of banks. In
accordance with regulatory requirements, the magni�
tude of the market value of collateral should usually
exceed the amount of the credit issued by a certain
established amount. This helps to protect the interests
of banks in case of changes in the market value of the
collateral used (on the corresponding markets under
normal, and not crisis, circumstances), as well as in
case of abuses by an appraiser4. In addition, the risk of
losing collateral, the value of which exceeds the
amount of debt, stimulates borrowers to make produc�
tive investments that have a high probability of pay�
back (i.e., the relevance of the moral�hazard problem
is reduced.) However, the requirements for the pres�
ence of collateral can be a source of risk. In case of an
economic recession, borrowers may not be able to
serve credit lines which will provoke banks to sell
mortgaged property. In turn, such massive sales will
become an impulse to a decrease in collateral prices
and will thus lead to increased losses for banks. This
mechanism of crisis proliferation has a sustained char�
acter. Lower prices increase the probability of bank�
ruptcy (as the incentives of borrowers to service loans,
the volume of which is smaller than the price of the
collateral used decrease), and an increase in bank�
ruptcy cases provokes more active sales by banks and a
further reduction in prices.

With the introduction of systems of prudential reg�
ulation of banking risks, it is necessary to consider
their impact on the motives of financial intermediar�
ies. Thus, in many countries, as a result of the banking
crisis, state authorities have made a decision to cancel
the revaluation of assets in accordance with market
prices (a similar situation took place in Russia after the

3 For example, due to a high level of volatility in the correspond�
ing market or it being a new market.

4 If the cost of services of an appraiser is paid by a borrower, there
is a conflict of interest that leads to the fact that an appraiser
may inflate the estimated value of the collateral.

1998 crisis). The purpose of such decisions is to
present the financial situation of a bank as more
attractive to investors. However, such measures can
have extremely negative consequences for the stability
of the banking sector even under normal (not only
under postcrisis) conditions. In case of a cancellation
of the revaluation of assets, banks are interested in sell�
ing assets, the market value of which exceeds the book
value (since it allows them to fix profits). If the market
value of assets is less than the book value, a bank will
keep them on the balance sheet. Thus, the balance
sheet valuation of assets, reflected in financial state�
ments, will be overstated relative to the real value of
assets. In addition, abolition of the revaluation of
assets encourages banks to adopt a more aggressive
(risky) investment policy. This happens due to the fact
that the negative results of investments can be hidden,
while superprofits from speculative transactions can be
reflected in financial statements and presented to
shareholders and the governing bodies of a company.

Let us consider another example of the possible
impact of instruments of prudential regulation on
banks’ incentives to undertake risky operations. In
order to minimize speculative transactions committed
by commercial banks, the central bank may establish
restrictions on certain types of investment activities.
The establishment of such restrictions will reduce the
profitability of bank operations. Although some types
of risks will be reduced, the motives of banks to con�
duct speculative and risky operations will only
increase. Under the conditions of imperfect bank
supervision, banks will search for other less state�reg�
ulated areas of investment and opportunities of taking
excessive risks, which will in turn reduce the quality of
bank assets. Thus, these innovations can increase the
systemic vulnerability of the banking sector rather
than reduce it.

Of course, the presented list of tools of prudential
regulation of banking risks is not complete. Many
countries have introduced limits on insider lending,
liquidity requirements, standards of the maximum
amount of large credit risks, etc. However, an analysis
shows that these instruments are not a panacea for
solving issues related to risk management in the bank�
ing sector. If state authorities are not able to assess ade�
quately the position of the banking system, banks will
make risky (extremely profitable) operations. This sit�
uation was observed, for example, before the crisis in
Russia in 1998, when the standards used by the central
bank indicated a stability of commercial banks, and
only the involvement of banks in the crisis revealed
their weaknesses. The next class of tools of prudential
regulation of banking risks aims to eliminate these
shortcomings.

Tools that reduce the incentives of banks to accumu�
late risks. Within this approach, supervisors provide
(create) conditions that encourage banking institu�
tions to form productive investment portfolios. We
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consider two types of tools of this type: capital ade�
quacy ratios and control of deposit interest rates.

Banks' equity is a “safety cushion,” which protects
the interests of bank customers. In addition to this pro�
tective function, capital adequacy ratios can reduce the
incentives of banks to conduct risky operations. Classic
arguments explaining the emergence of this effect are as
follows. An increase in equity relative to assets under
management means that a greater amount of potential
losses resulting from risky operations will be compen�
sated at the expense of the involved bank’s equity. In this
regard, banks, which do not intend to spend own funds,
form portfolios with limited risks. 

Capital adequacy ratios are widely used in many
countries5. However, regulatory instruments of bank�
ing risks, based on capital adequacy ratios, have several
disadvantages.

The currently used approaches to the calculation of
capital adequacy ratios do not allow one to “detect”
many risks faced by banks. For example, the correla�
tion between different types of assets is not taken into
account. A bank portfolio consisting of strongly corre�
lated, but relatively low�risk, assets may be generally
more risky than a portfolio that includes risky assets,
negatively correlating with each other (or the correla�
tion between them is insignificant). The situation is
complicated by the fact that the degree and sign of the
correlation between the profitability of different assets
may depend on the macroeconomic situation in the
country. Thus, due to objective reasons, the capital
adequacy ratio is a tool, using which it is almost
impossible to take into account the number of risks.
However, if certain types of risks are not properly
reflected when determining the capital adequacy
ratio, banks can take advantage of this opportunity to
carry out risky operations (this will allow, on the one
hand, to meet the nominally requirements of the reg�
ulator and, on the other hand, to ensure a high yield).
Thus, capital adequacy ratios that do not take into
account bank risks may provoke a counterproductive
effect, which leads to hidden accumulation of risks
rather than to their limitation.

The cost of equity (capital) exceeds the cost of bor�
rowed funds. [3] An increase in the capital adequacy
ratio actually means an increase in the proportion of
more expensive funds in the total bank balance; i.e., it
must be accompanied by a decline in profitability. In
this regard, an excessive increase in the capitalization
of a bank may rather strengthen the incentives for risky
transactions as opposed to reducing them (this corre�
sponds to the traditional approach). (For a formalized
mathematical description of this effect, see the
Appendix). This effect is closely related to the so�
called “predatory” behavior of managers. Risks asso�

5 Tools intended for the control of deposit interest rates were used
by many countries at certain stages of development (including
the United States (rule Q), Japan, etc.). Currently, however,
capital adequacy ratios are used almost everywhere in systems of
prudential regulation of banking risks.

ciated with speculative investments increase the likeli�
hood of a bank failure. Managers, who have insider
information on the status of a bank and anticipate dif�
ficulties in its financial position due to poor invest�
ment results, may use the most attractive assets of the
bank for personal gain (for example, by granting cred�
its to “overnight” companies, which are subsequently
canceled).

In our opinion, the role of control over deposit
interest rates in limiting banking risks has not been
adequately addressed in scientific literature. Estab�
lishing control over deposit interest rates can increase
the profitability of banking operations by reducing
interest costs of banks. If the state establishes a lower
interest rate for an extended period of time, banks are
able to generate a steady stream of cash income. In this
regard, banks aimed at obtaining income make pro�
ductive (not speculative) investments. Banks’ partici�
pation in highly risky projects means an increase in the
probability of bankruptcy and thus does not allow for
the using of the provided opportunities for gaining
additional profits due to lower interest costs.

Deposit interest rates are a simple tool of prudential
regulation of bank risks (checking interest rates is not a
difficult analytical task). In addition, monetary policy
authorities have a great potential for monitoring deposit
interest rates. Banks are not interested in “bypassing”
the limits set on deposit interest rates, as this will reduce
the profitability of operations6. In any case, the deposit
interest rates of each individual bank are public infor�
mation that may be available not only to the population
and businesses, but also to the regulator (the central
bank).

In [4] it is shown that the savings elasticity of the
interest rate is sufficiently low (at least, for interest
rates that exceed the inflation rate). This means that
households, when choosing a form of cash saving, not
only pay attention to interest rates, but also to other
factors. Taking into account that households are usu�
ally not inclined to take risks, one of the key factors
determining the form of cash savings is the degree of
reliability of investments. In addition, a developed
banking infrastructure also needs to increase the
amount of funds borrowed by the population. Let us
show that the establishment of control over deposit
interest rates helps to both improve the reliability of
banking institutions and develop the banking infra�
structure.

As noted above, under the conditions of state con�
trol over deposit interest rates, the motives of banks to
make highly risky (speculative) investments are
reduced. Banks act as long�term financial agents,
aimed at establishing partnerships with their clients.
As a result, the stability of the financial sector

6 In some cases, banks may be interested in setting a higher (com�
pared to the maximum allowed) deposit interest rate, for exam�
ple, for wealthy clients. However, it is quite obvious that the
effect of such measures will be negligible. 
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increases, the investment risks accumulated by banks
decrease, and the public confidence in the activities of
financial intermediaries grows. This situation is favor�
able for banks to attract household savings.

Under the conditions of perfect competition, the
interest rate on active operations should be equal to
the deposit interest rate. In these circumstances, there
is no reason for banks to expand their customer base,
since it does not result in additional revenues. In turn,
the establishment of control over deposit interest rates
will allow banks to increase their revenues by attract�
ing customers. In these circumstances, banks are
interested in developing their infrastructure to facili�
tate the expansion of the customer base (by opening
additional branches, conducting active advertising
campaign, etc.)7 [5]. 

The influence of control over deposit interest rates
on the amount of financial savings accumulated by
banks is shown in the figure [6]. Establishing control
over deposit interest rates (Rd) leads to an increase in
credit interest rates, which are established in the mar�
ket. As a result, banks have an opportunity to collect
additional profits due to higher interest rates on active
operations (relative to the basic level (R0)) and a
reduction in interest rates on passive operations which
allows them to ensure the expansion of their infra�
structure (branch networks) and to improve the reli�
ability of investments.

We assume that the effect of increased financial
savings as a result of the reliability of banks and the
development of the banking infrastructure exceeds the
effect of reduced savings due to lower interest rates. In
this case, an increase in the financial savings accumu�
lated by banks will lead to a reduction in lending rates
already to the RL level and to an increase in lending
from Q0 to Qd.

Of course, the improvement of the efficiency and
effectiveness of control over deposit interest rates
requires a careful study and implementation of related
activities in other areas of economic policy, including
changing the dividend policy (restrictions on dividend
payments to the shareholders of banks make it possible
to avoid the cashing of profits), tightening capital flow
control (this will reduce the attractiveness of invest�
ments in foreign assets, which are substitutes for bank
deposits), etc. It should also be noted that excessive
lowering of deposit interest rates (especially, if the
maximum allowable interest rate is set below the infla�
tion rate) can lead to a net outflow of money
from bank deposits to other financial market seg�
ments. In addition, the argument regarding the bene�
ficial effect of control over deposit interest rates on the
development of the banking infrastructure only takes
place in countries where a large number of households
are not involved in the process of saving money in

7 Of course, in reality, the interest rates on active and passive oper�
ations do not coincide. However, this does not fundamentally
affect the above arguments. 

banks. In developed countries, where the population is
quite familiar with bank deposits and widely uses this
financial instrument, additional investments in the
development of the banking infrastructure
are unreasonable from a macroeconomic point of view
(since it only leads to greater competition among
banks, attracting customers from each other, but is
unable to significantly increase the inflow of house�
hold funds into the banking system as a whole).

In this connection, it can be concluded that control
over deposit interest rates is particularly important for
developing countries and countries with economies in
transition. In these countries, there is often a regime of
capital control, stock markets are underdeveloped,
and there are more households (especially in small
towns, rural areas, etc.) that do not use the services of
financial intermediaries.

Peculiarities of banking regulation in transition
economies. As shown in [7, 8], the process of liberal�
ization of the banking system, which consists of a
consecutive removal of barriers and restrictions in the
financial sector, in many developing countries
(including Russia) was accompanied by banking cri�
ses. There are several reasons for the accumulation of
crisis risks, such us a lack of experienced banks in the
new environment, shortage of skilled professionals
able to adequately assess the risks of new investment
products, delay in the formation of a legal framework
regulating the activities of financial intermediaries,
etc. However, it appears that even a successful solution
to these problems in transition economies does not
allow them to avoid shocks in the banking system. This
is related to the fact that financial liberalization in fact
means increasing competition in the banking market,
resulting in a decreased level of profitability of relevant
activities. Banks that are interested in maintaining
(increasing) their income, actively use speculative
(high�risk) markets, and this fact promotes the growth
in risks in a banking system. The foreign exchange
market, government debt market, interbank market,
and others can serve as such markets. In fact, the active
participation of Russian banks in these markets led to

Interest
rate

Amount of funds

R0

RL
Rd

QdQ0

Supply  before and  after the establishment of
control) and demand  curves depending on the inter�
est rate;
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a crisis in the interbank market in 1995 and a monetary
and debt crisis in 1998. In Southeast Asia, before the
crisis of 1997, the real estate market and corporate
debt had become sources of systemic threat.

Even government statements regarding plans to
make transition to a free financial market may trigger
the accumulation of risks. Even supposed future liber�
alization may lead to adjustments by banks of their
current investment strategies. The desire to compen�
sate for the expected drop in future earnings due to
increased competition increases the interest of banks
to invest funds in speculative assets. In this case, the
problem of “predatory” behavior of bank manage�
ment is actualized. Bank managers can make decisions
about investments not only in risky, but also in know�
ingly unprofitable, projects for personal gain.

Thus, to ensure the transition to a free market,
stricter banking regulation to prevent the intensification
of risks in the financial system is required. In practical
terms, this principle is as follows. If the mode of control
over deposit interest rates operates in a banking system,
then the liberalization of the financial system should be
accompanied by a decrease in the maximum allowable
deposit interest rate and not by the abolition of control
over interest rates. It appears necessary for two reasons.
First, a reduction in the maximum deposit interest rate
will allow for a reduction in interest costs and incentives
for banks to undertake speculative activities. Second,
low interest rates provide banks with more opportuni�
ties to increase their own funds (capital) from retained
earnings. When banks reach a certain level of financial
stability, it is possible to weaken control over deposit
interest rates.

Banking regulation in a transition period may cover
more than only deposit interest rates. For example, it
is advisable to introduce a temporary moratorium on
the payment of dividends to banks’ shareholders. This
will enable banks to direct the additional profit,
received as a result of control over deposit interest
rates, for the replenishment of own funds (capital) and
not for dividend payments to shareholders.

It is also necessary to consider that some of the
measures of prudential regulation of banking risks
should be implemented gradually over a long period of
time during which banks will adapt to new conditions.
This particularly applies to the capital adequacy ratio.
If monetary policy authorities set excessively high
requirements for the amount of own funds (capital)
and give banks little time to meet these new require�
ments, it may cause an economic recession. In transi�
tion economies, characterized by underdeveloped
stock markets and distrust of foreign investors in the
activities of banks, banks will be limited in their ability
to replenish equity through external financial sources.
In addition, increased demand for financial resources
will cause their appreciation. To meet the new require�
ments, banks will be forced to reduce the level of lend�
ing activity, sell part of their assets, organize a process
of early repayment of loans, etc. As a result, asset

prices will fall, accompanied by the fixation of banks
losses; industrial activity will reduce; investment
projects will be frozen; unemployment will rise; etc.

Thus, the views concerning the development and
implementation of tools of prudential regulation of
banking risks, outlined in this paper, imply a need for
further studies of banking risk control systems for an
analysis of the externalities and side effects associated
with different modes of regulation of banking risks, as
well as preparation of proposals for the use of pruden�
tial tools by monetary policy authorities in a variety of
macroeconomic conditio

Appendix

Influence of the Amount 
of Equity on Banks’ Investment Policies

Let us consider a bank that has an ability to invest
in one of the following classes of assets: risk�free assets
with return α and risky assets that provide return γ with
probability θ or return β with probability 1 – θ. It is
assumed that the profitability of risk�free assets
exceeds the average return on risky assets, but, if the
risks associated with risky assets are not realized, the
return on such assets exceeds the return on risk�free
asset; i.e.,

α > θγ(1– θ)β, (1)
γ > α. (2)

It is assumed that there is a system of deposit insur�
ance. In this regard, clients select a bank based on the
deposit interest rate8 only. 

A bank invests raised funds D(r) and equity kD(r)
for T periods (r, deposit interest rate; and k, the ratio
of the own funds (capital) of a bank to its borrowed
funds). At the end of the reporting period, the central
bank verifies the solvency of the bank. If the bank
invests in risky assets and the risks associated with
these assets are realized, then the bank will cease to
function (i.e., it is assumed that the profitability of
risky assets is insufficient to provide benefits to the
bank’s customers)9.

The profit of a bank, which invests in risk�free
assets, in a single reporting period is:

πρ = D(r){α(1 + k) – ρk – r}, (3)

where πρ is the profit of the respective bank in a single
reporting period, gained from investing in risk�free
activities and ρ is the cost of the bank’s own funds. In
[3] it is shown that ρ > α.

The profit of a bank, which invests in risky assets in
a single reporting period, is

πρ= D(r){θ(γ(1 + k) – ρk – r) – ρk}, (4)

8 Due to possible implicit government guarantees, as well as the
phenomenon of “too big to fail,” this condition is quite realistic,
even in case of the absence of a formal (established at a legisla�
tive level) system of insurance of bank deposits.

9 This approach corresponds to practice which is becoming
increasingly common in many countries and according to which
the Central Bank monitors the systems of internal (developed by
banks) methods of risk assessment rather than individual finan�
cial operations of banks.
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where πg is the profit of the respective bank in a single
reporting period, gained from investing in risky activi�
ties.

A bank maximizes total profits for all periods:

(5)

where V is the total amount of profits for all periods; σ
is the discount rate; and πt is the bank’s profit in single
reporting period t.

Equation (5) for the case of investing in risk�free
assets and risky assets takes the following form, respec�
tively:

Vρ = πρ/(1 – σ) (6)
Vg = πg/(1 – σθ), (7)

where Vρ is the total amount of profits for all periods
gained from investing in risk�free assets and Vg is the
total amount of profits for all periods gained from
investing in risky assets. 

The condition of investing in risk�free assets is that
the amount of profit from investing in risk�free assets
has to exceed the amount of profit from investments in
risky assets:

Vρ > Vg. (8)
From expressions (1)–(8), the marginal (maxi�

mum possible) deposit interest rate at which a bank
invests in risk�free assets can be obtained:

(9)

With deposit interest rates higher than  a bank
invests in risky assets. The indicated result means that
the profitability of investing in risk�free assets does not
allow a bank to finance high interest costs and it is
forced to form a portfolio of risky assets.

The first summand in equation (9) positively
depends on the norm of equity (capital) of a bank (k).
This means that an increase in equity (capital) allows
a bank to invest in risk�free assets at high deposit inter�
est rates. This effect corresponds to a traditional view,
according to which an increase in the capital adequacy
ratio encourages banks to adopt more cautious (con�
servative) investment policy. 

The second summand in equation (9) (σ(α(1 + k) –
ρk – r)) negatively depends on the norm of equity
(capital) of a bank. This summand describes the effect
associated with the growth in costs at an increase in the
equity (capital) of a bank: an increase in a bank’s own
funds–an increase in the value of the resource base–a
reduction in profitability–an increase in incentives to
conduct risky operations.

The cumulative effects of an increase in the norm of
own funds (capital) of a bank on the value of marginal
interest rate  is determined from expression (9).

The condition under which an increase in the norm
of equity (capital) leads to a decrease in exponent  

consists in the negative value of the first partial deriva�
tive of exponent  depending on k (the equity):

(10)
(11)

Thus, if a bank is developing an investment policy
on a long�term basis (corresponds to the case of large
σ values), then the growth in the norm of own funds
increases the risks accumulated by the banking system.

If banks form their own investment decisions based
on the level of profitability in the nearest future (equiv�
alent to values  then an increase in the norm of
equity (capital) increases  but the extent of this
increase is smaller than the traditional view suggests.

Equation (9) allows one to determine the maxi�
mum possible interest rate that can be used to establish
control over deposit interest rates in the absence of
regulatory requirements for the size of own funds
(equity) of banks. In this case, the marginal deposit
interest rate should not exceed rate  calculated with
the amount of own funds (capital) equal to zero.

In fact, the negative impact of an increase in the
amount of own funds (capital) on the incentives for
productive investment can be even greater than that
described by formula (9). The model assumes that the
cost of equity (capital) of banks (ρ) is a constant vari�
able. However, we can expect that increased require�
ments of the central bank for the minimum value of
equity should lead to growth in the value of equity
(capital), as the increase in banks’ requirements to
attract additional capital in the stock market leads to
growth in the risk premium.

Thus, the tightening of the capital adequacy ratio
leads to growth in the cost of equity (capital) and, con�
sequently, to an increase in incentives to invest raised
money in risky assets.
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