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Abstract

In this article we propose a new methodology for measuring companies with financial risk exposure, based on the concept of duration in
assets and liabilities management that can be applied in corporate portfolios. Risk indicators in banks usually try to measure the dynamic
of accounts in the income statement and capital levels. With this research, we demonstrate how the methodology can be applied from banks
to any company or industry sector. Then, we compare the methods for managing accounts in financial institutions and also identifying their
adaptability to any type of corporation. We also made a comparison between the management elements used in financial markets and
organizations assets, verifying their adaptability level. Finally, we present a real case study.
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Metodologia de valoracion de riesgos: implementacion del gap de duraciones en portafolios corporativos con el fin
de reducir el riesgo sistémico

Resumen

En este trabajo se propone una nueva metodologia para medir la exposicion al riesgo financiero de las empresas, basada en el concepto de
duracion en la gestion de activos y pasivos aplicados en los bancos. Los indicadores de riesgo bancario miden la dinamica en los resultados
y los niveles de capital. Con esta investigacion se demuestra cémo aplicar la metodologia a cualquier empresa o sector industrial. Adicional-
mente, se comparan los métodos para administrar las cuentas en las instituciones financieras y se identifica su adaptabilidad a cualquier
compania. También, se realiza una comparacion entre los elementos de gestion utilizados en los mercados financieros y los activos de las
organizaciones para ver su adaptabilidad. Finalmente, se presenta un caso de estudio.

Palabras clave: indicador clave de riesgo, convexidad, duracion, gap de duraciones, inmunizacion.

Metodologia de avaliacao de risco: implementacao do gap de duracoes em portfolios corporativos, a fim de reduzir o
risco sistémico

Resumo

Este artigo propde uma nova metodologia para mensurar a exposicao ao risco financeiro das empresas, com base no conceito de duracao
na gestao de ativos e passivos aplicados nos bancos. Os indicadores de risco bancario medem a dindmica dos resultados e dos niveis de
capital. Com esta pesquisa, demonstra-se como aplicar a metodologia a qualquer empresa ou setor industrial. Além disso, comparam-se os
métodos para gerenciar as contas em instituicoes financeiras e identifica-se sua capacidade de adaptacdo a qualquer empresa. Do mesmo
modo, é feita uma comparacdo entre os elementos gerenciais utilizados nos mercados financeiros e os ativos das organizacdes para ver sua
capacidade de adaptacao. Finalmente, apresenta-se um caso de estudo.

Palavras-chave: indicador chave de risco, convexidade, duracao, gap de duracdes, imunizacao.
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1. Introduction

In recent years, Enterprise Risk Management (ERM] has
been focused on identifying and addressing both internal and
external risk factors in order to ensure business continuity in
competitive markets. Conversely, quantification of economic
impacts has focused on measuring how risk factors affect the
different components of financial statements through key risk
indicators (Hjortsg, 2016). Traditionally, the economic impacts
of risk factors in the profitability of the organization are mea-
sured over financial variables such as net earnings, cash flow
or capital indicators, as Earnings at Risk (EaR), the Cash Flow
at Risk (CFAR] and Capital at Risk (CaR), respectively, as men-
tioned by different authors (Albuquerque, Eichenbaum, Rebelo,
& Luo, 20716). However, these impacts can be measured over
different financial indicators, such as earnings before interest,
taxes, depreciation and amortization (EBITDA), return on in-
vested capital (ROIC), return on equity (ROE), return on capital
employed (ROCE), among others (Copeland, Koller, & Murrin,
2000).

In the last two decades, the development and implementa-
tion of ERM systems in companies has been important in the
progress of management theory (Power, 2008). Conversely, the
quantification of the financial effects of external and business
risk factors continues to be under development because of the
great variety of possibilities. By definition, key risk indicators
(KRI) try to measure the risk economic impact in a horizon
of time with a probability level as an extension of the concept
of Value at Risk (VaR) proposed by JPMorgan in 1994 (Power,
2008).

Traditionally, KRI indicators has two limitations. First, EaR
and CFAR do not consider the future development of the value
of net assets and liabilities sensitive to the external risk fac-
tors and not subject to administration management. They con-
centrate the analysis on company income statements. Second,
CaR focuses on measuring capital adequacy to cover adverse
events; however, even if it is possible to isolate the contribu-
tions of the active and passive capital positions, it leaves aside
the effects of these variations considering mature and evolving
positions scenarios which is a process in the medium or long
term. It means there are missing elements in the traditional
administration process.

Regarding the management and the value of the net assets
of operation, the principle of creating value indicates that the
return of used resources must exceed the cost of financing
sources via liabilities and own funds (Knop, de Castro Riesco,
& Fernandez, 2006; Neftci, 2008; Smithson, Smith, & Wilford,
1989), which means that the management must undertake a
resources optimization process in order to achieve this goal
(identifying and optimizing value drivers such as earnings
growth, improving operating margins, finding more efficient
use of assets and strengthening management). In turn, the
value of available resources or assets are sensitive to changes
in certain factors such as the discount rate, the projection pa-
rameters and market conditions, which in some cases escape
administrative control. Consequently, one of the principal ob-
jectives of this research is to provide tools in order to maintain
the equity value that means compliance of the financial goal.

From an accounting approach, historical data can represent
the balance between assets and sources of funding (liabilities
and equity] (Narayana & Mahadeva, 2016). However, from a fi-
nancial point of view, there is a temporal imbalance between
the times when the investments are made and the period when
the financial obligations are engaged. This leads to a loss of
value over time and net assets deterioration. Hence, the im-
portance of equally recognizing of risks arising both from the
balance sheet and the income statement as Copeland et al.
(2000) and Dumrauf (2013] signaled.

While financial theory has made significant progress in as-
set management, there are still concerns associated with how
to model the evolution of net assets and liabilities of the com-
pany and quantify their effects on capital (Vyadrova, 2015). This
paper shows how to include in business valuations risk factors
that do not depend on management, such as changes in inter-
est rates and their impact on the social capital of the company
(Duffie & Garleanu, 2001; Kanchu & Kumar, 2013). The princi-
pal objective of this paper is the inclusion of new indicators in
the financial evaluation. Considering the theory and new re-
search, we propose new tools for measuring the risk, from fi-
nancial innovation. Additionally, the results derivative from the
research considers the applications in a real company applying
the methodology of case study, in order to test the built model.

Methodologically speaking, we are using the mix of quan-
tification between fixed income risk and considerations from
corporate finance methods, which makes it a hybrid applied
in corporate portfolios. This paper is structured as follows. In
the first section a classical risk management approach is pre-
sented where we consider the levels in the balance structure,
and briefly define the theoretical concepts applied in corporate
portfolios, even depicting the existing of asymmetries between
market portfolios and corporate assets. The second section
is dedicated to the model proposal and the new contribution.
The third section considers the application of the model in a
real scenario using information from an energy trader. Finally,
the last section presents the conclusions and future proposal
works.

2. Theoretical framework

In financial institutions, Management of Assets and Liabili-
ties (MAL) (figure 1) serves to control and balance the deposits
and loans of the bank. This process is known as immunization
of portfolios (Bierwag, 1987), where it uses different strategies
framed into the concept of duration and convexity (Beck, Gold-
reyer, & D’Antonio, 2000; Bierwag & Kaufman, 1985). In this
process, the affected positions by changes in interest rates are
identified, and ongoing monitoring is done by integrating all ar-
eas or lines of business, meaning loan portfolio, commercial
lines, mortgage, consumer, small and medium enterprises,
corporate and so on. But the problem is that there are no ap-
plications in companies different from banks.

Furthermore, acquisitions are considered sources associ-
ated with the issuance of securities, short-term loans, reserve,
savings accounts, checking accounts, deposits, among others
(Martinez Abascal & Guasch Ruiz, 2002). The review of both ac-
tive and passive positions is consolidated in operational terms.
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It is then aligned based on the risk profile that the financial in-
stitution wants to assume. Nevertheless, in many institutions,
risk management tasks sometimes deviate from this goal by
concentrating their efforts on quantifying other menaces as
the risks of credit or market, disregarding risk tolerance fac-
tors and alignment of positions action plans of the institution
as Grable (2000) described in his research. That is why we are
probing the possibility of improving the measures of corporate
risk, because the advances have focused on the financial sec-

tor.
Cash flow Balance
generation sheet
analysis

4
Outcomes::
- Liquidity risk reports
- Financial margin risk reports
- Equity market value risk reports

Income Data:

- Accountant information
- Market Information

- Historical Data

- Budgets

Figure 1. Management of assets and liabilities process.
Source: own elaboration.

The market risk losses can be quantified in function of the
change of interest rates by applying the VaR models (Jorion,
1991; Knop et al., 2006). When this concept is applied to the en-
tity as a whole, the financial statements include the exposure
risk measures associated with earnings, EBITDA, cash flow or
capital of the company (Neftci, 2008), but usually the balance
sheet is not considered as a financial statement. Moreover,
the only indicator related to the balance sheet is the CaR: it is
an aggregate solvency metric regarding different risk factors.
Although this measure allows to quantify the changes in the
value of the asset and liability positions affected by various risk
factors (including interest rates), this does not address the ac-
tive management temporal dimension of the structure instal-
ment of the entity’s assets and liabilities, and its maintenance
and evolution over time.

From another perspective of risk analysis, the financial sec-
tor has made significant progress in managing and quantify-
ing the exposure to market risks, credit and operational risk,
driven by the Basel accords (Blundell Wignall & Atkinson,
2010). Thanks to these agreements made by the financial sec-
tor in the developed countries, the theoretical contributions
related to management and risk quantification have been pro-
moted and implemented in many countries looking for a solid
financial sector facing changing market conditions (Qingle &
Jie, 2001). In many countries, the financial sector regulator is
aligned with all these norms; however, the application of these
systems in enterprises in other sectors is still an incipient pro-
cess, which puts at risk the sustainability and competitiveness
of companies in open market environments.

The following subsections present an analysis of risk mea-
surements in financial institutions, the basic measurement
concepts for fixed income assets and the symmetry with cor-
porate portfolios.

2.1. Risk analysis levels in the balance structure - financial
statements

Risk analysis concentrated on the balance sheet and the evo-
lution of the market value of equity has been treated classically
under a static perspective. It focuses usually on the variabil-
ity that comes from the income statement and considered the
financial statement as reflecting the context of the company
for a certain period, as United States Patent Application No.
10/387,412 and Power (2008) mentioned. However, the review
of the risk structure from a dynamic perspective could estab-
lish an active management of the institution’s positions.

That can be achieved by observing elements such as invest-
ment policy, credit policy and financing as well as monitoring
risk factors such as interest rates changes (Hjortsg, 2016). The
following levels can be stated in the risk analysis on the ma-
turity structure of the asset and liability positions of the entity.
They may be staggered in order to help the financial manager
in control processes; the levels were described by Beck et al.
(2000):

e Level 1: a review of the gaps between available resources to
generate operating profits and the funding source. The analysis
includes the structure of assets and liabilities (excluding eq-
uity). The aim is to identify the degree of exposure to the move-
ment of interest rates of those balance sheet items that are
sensitive to changes.

e Level 2: incorporates measures of variability such as dura-
tion, modified duration, duration of Fisher-Weil and convexity.
Simulating scenarios for output flows and subsequent repre-
sentation in the evolution of equity through CaR measures.

e Level 3: considers Monte Carlo simulations on the flows pro-
jection and scenarios that incorporate the financial plan both
medium and long term. Models for calculating the volatility and
probability distributions can be implemented as well. This pro-
cess will allow to measure how the factors impact a company’s
valuation.

e Level 4: an analysis of the relationship between risk and re-
turn. It allows to include measures that turn into optimizing re-
sources balance, debt capacity, return on invested capital and
consolidation strategies.

We propose an approach based on the concepts derived
from the management of assets and liabilities in financial in-
stitutions. We apply them to the management analysis of the
term structure of passive and active positions in companies of
any sector.

2.2. Duration, convexity and immunization

The calculation of risk indicators associated with investment
portfolios is an integral part of any portfolio management. It
includes fixed income, equities, stocks, currencies, among oth-
ers (Fabozzi & Mann, 2012). Overall, the fixed income portfolios
have significant impact within the range of possibilities that en-
terprises manage. This is because of the lower risk perception
they have on investors. They are classified under the plain va-
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nilla or amortization bullet or at maturity (Fabozzi & Modigliani,
2003). For these instruments, it is possible to link the variability
of the value of bonds to changes in the factors that determine
the price, such as interest rates or term to maturity; making
it possible to monitor the degree of exposure of the portfolio.

The following subsections consider the description of ele-
ments from fixed income analysis that will be applied in corpo-
rate portfolios.

2.2.1. Duration

The concept of duration is a risk indicator that measures the
variation in the bond price related to changes in interest rates.
It is defined as a weighted average of the different maturities
of coupons of a bond, taking as weights the relative importance
of each flow regarding the valuation factor (Fabozzi & Mann,
2012; Armeanu, Balu, & Obreja, 2008). The duration of a fixed
income security is not the time of expiration, and is less than it.

2.2.2. Modified duration

It is understood as the measure of direct impact on bond
prices caused by variations in rates. Mathematically under-
stood as the first derivative of the price with respect to the in-
terest rate of return (IRR) (Fabozzi & Modigliani, 2003).

2.2.3. Convexity

The convexity is a property of the debt instruments used
when changes in interest rates are very large. It is considered
when the duration of the bond is not enough to quantify poten-
tial changes in the value of the security resulting from interest
rate changes. In these cases, it is necessary to add the convex-
ity effect to the calculated change by duration in order to adjust
the title’s value. Assuming that the relationship between rates
and the present value of a bond is inverse, the duration states
that this relationship is linear. However, the concept of convex-
ity goes further, representing a convex relationship from the
second partial derivative of the bond value regarding its IRR
(Fabozzi & Modigliani, 2003; Duan, Moreau, & Sealey, 1995).

2.2.4. Immunization

This principle of hedging a portfolio of fixed income assets
is based on the concept of duration and is associated with a
passive portfolio management (buy and hold] to ensure a
stream of future payments. If the duration between the active
and passive positions of an institution is significantly different,
the price increases thanks to a fall in interest rates and will be
more significant for last longer positions [i.e. loans portfolio
and deposits in a bank). The purpose is that the duration of the
portfolio corresponds to the duration of payments in the future
according to Fabozzi and Mann (2012) and Bierwag, Kaufman
and Toevs (1983).

2.3. Symmetry between rating bonds and companies

A company and its set of assets may resemble a portfolio of
securities with different yields, maturities and characteristics.
From this approach, it is possible to apply the strategies used
in managing the portfolio of securities to the management of
all assets and financing sources (Duffie & Garleanu, 2001).

For example, from the vertical analysis of asset accounts
balance (which lets us see the composition of investments
used in the operation) in parallel with the analysis of the capi-
tal structure of the company (to analyze the composition of the
financing sources), it would be relatively easy to obtain an em-
pirical approach to the weights assigned to positions that make
up a portfolio, according to Fernandez (2008]. Then it would be
possible to obtain theoretically the efficient frontier of the com-
pany’s structure from the Markowitz perspective (Bodie, Kein,
& Marcus, 2002).

In turn, net operating assets are financed through debt or
equity. Those are different from spontaneous funding and have
an explicit cost (Piterbarg, 2006). Then we start from the pro-
jections that reflect the functionality of the assets involved for
a well-defined time horizon according to the particular busi-
ness situation. The relevant period of maturity of an on-going
business is not a matter of chance; it is necessary to define
rigorously the financial perspective extent. Subsequently, the
value of continuity that collects the flows associated with the
business perpetuity period is calculated (Fernandez, 2008).
This is done via residual value multiple. Finally, the enterprise
value (EV) is found by discounting the net free cash flows using
the rate of cost of capital (weighted average cost of capital -
WACC).

At this point, it is possible to compare concepts. For the pur-
pose of this paper, we assume that free cash flows resemble
a bond whose coupon is variable. If there are stages of high
investments when flows could become negative; the weight-
ing of the coupons is diluted (Hull, Treepongkaruna, Colwell,
Heaney, & Pitt, 2013). The projection period is similar to the
term of maturity of the bond. The residual value or continuity
corresponds to recognized face value of the bond at maturity.
Finally, the WACC is a representation of bond yield to maturity
(YTM). The forecast exercise in a company can be classified as a
plain vanilla or bullet if an unlimited life business is recognized,
it means if we consider a perpetual value.

3. Developed model

Equity is sensitive to changes in interest rates since the as-
sets at market value (enterprise value) and liabilities (debt) are
sensitive to movements in interest rates (Albuguerque et al.,
20716). In the equation 1 we present the relationship.

ElWacc,K ) = EV[Wacc] - DIK ) (1)

Where K is the costs of training debt; Wacc is the Weighted
Average Cost of Capital; E (Wacc,K ) is the market value of eg-
uity and WACC is a function of K ; EV(Wacc] is the market value
of the company and the present value of the cash flows gen-
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erated by operating discounted at WACC; D(K ) is the market
value of debt discounted at cost debt K.

Thus, the mathematical development of fixed income instru-
ments may be adapted to the corporate business risk manage-
ment purposes. In this way, Fabozzi and Modigliani (2003) de-
scribed the equations, as follows:

_i_ FCF,
Ev _HZ:% (1+Wacc)" 2]

Then the duration (D) is the first derivative:

PEV _ 1 s _nxFCF, a)
oWacc  EV x(1+Wacc) ™" (1+Wacc)"

[t means,
D modified= .___ D (4)

(1+Wacc)
Including convexity,
2EV 1 . (1+n*) x FCF, -
= 5

oWacc® EVx (1+Wacc)’ " (1+Wacc)’

Where D is the duration; EV is the enterprise value and FCF
is the free cash flow.

Like any assets exposed to market forces, interest rates are
determined due to the interaction between supply and money
demand. They are subject to evolutionary volumes according to
the preferences of the actors in the economy and therefore the
levels of risk aversion. Phenomena such as economic down-
turns or recessions, current account deficits, developments
in emerging and developing countries, inflation expectations,
and so on, cause a movement in the perception of systemic risk
(Manco, Botero, & Medina, 2016) that results in rate changes
(Saunders, Cornett, & McGraw, 2006).

For the valuation of any financial asset, interest rates rep-
resent a parameter of great importance, as well as other risk
factors such as exchange rates, inflation, the cost of raw mate-
rials, rate of return, rate differentials (spreads), curves, among
others (Stone, 1974), which need to be considered in the analy-
sis. In figure 2 the process of optimizing the corporate portfolio

is presented by Bodie et al (2002).
Scenarios for risk

Financial statements
evaluation for each
scenario

Risk factors
selection

Financial statements
modeling, considering

the factors

Optimization process:
Asset Portfolio
Recomposition of financial structure
Measurement of generation value
Coverage Decisions

Aggregation
and analysis

results

Figure 2. Optimization process through modeling.
Source: own elaboration.

This risk measurement model focuses on the balance sheet

and provides an approximation of the exposure of the market
value of equity (equity value) against movements in the dis-
count rate (WACC). The market value is defined as the differ-
ence between the enterprise value (EV), that are net assets,
and the value of interest-bearing liabilities (debt], both in cur-
rent equivalence according to Copeland et al. (2000).

If the forecast horizon to calculate the company value is
large, then the duration calculated on the value also will be.
Therefore, the company might be very exposed to changes in
the rate. The duration gap is then the difference between the
duration of the company at market value and the duration of
the debt. The process to find the duration’s gap consists of 3
steps [Augustin, Sraer, & Thesmar, 2013; Beck et al., 2000):

e Establish the cash flows associated with the assets and
debt. This refers to the free cash flow and cash flow borrowing
from a financial perspective exercise performed on the projec-
tion horizon.

e Calculate the duration of the portfolio of net assets and fi-
nancial liabilities using the first derivative of the price to the
discount rate (Fabozzi & Modigliani, 2003).

e Duration gap - for this research, it is the result of the differ-
ence between the duration of net assets - DNA - (enterprise
value) and duration of financial liabilities with cost (DL). The
latter is adjusted by the ratio of the market value of debt (PV)
and the market value of the assets (EV). This allows to recog-
nize the proportion of assets financed with equity, which are not
sensitive to changes in interest rates.

Then, we defined the new equations in order to apply the
market theory in corporate portfolio management, specifically
enterprises valuation and exposition to interest rates, the new
equations are:

Lv (6)

DG AP =D, - D, x

Where LV is the market value of debt, liabilities value; EV is
the enterprise value; DNA is the duration of net assets; DL is the
duration of liabilities.

Similarly, the change in the value of assets as a result of rate
movements will resemble the accounting relationship:

__ EV(Wacc) [ ip (7)

+1 Wacc

0 Equity
d Wacc

The relationship between risk measurement of the net market
value and debt assets generates a conclusion briefly treated
in the classical texts. It states that corporate balance sheets
are in balance from an accounting point of view (Bierwag &
Kaufman, 1985). However, when reviewing the characteristics
of the investment versus the characteristics of funding sourc-
es, they are unbalanced (Bouchaud & Potters, 2003). In other
words, financially speaking, balances are not well-adjusted in
the face of sustainable value creation as shown in figure 3.
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Figure 3. Duration gap representation.
Source: own elaboration.

Then, major changes in rates will generate strong variations
in corporate assets convexly. Table 1 indicates the effect on the
market value of equity to changes in the rate, as a function of
duration gap.

Table 1. Duration gap: scenarios and sensitivities.

Duration gap Change in interest rate  Change in equity value

Positive Increase Decrease
Positive Decrease Increase
Negative Increase Increase
Negative Decrease Decrease
Zero Increase Zero
Zero Decrease Zero

Source: based on Beck, Goldreyer and D’Antonio (2000].

As we mentioned above for fixed income portfolios proposes
(Smithson et al., 1989), immunization consists of structuring
them in a way that allows assuring the manager about pay-
ments (inflows) during the investment horizon. It forces their
duration to the average duration payments in the future (Lai
& Hwang, 1993). Similarly, balance sheet immunization will be
to ensure the payment of obligations from the returns arising
from net operating assets through free cash flow. A balance
will then be immunized if it has a close to zero duration gap
in banks, as Beck et al. (2000] and Erb, Harvey and Viskanta
(1996) mentioned, but it's possible to consider the definition in
corporate portfolios.

4. Results

In order to apply the proposed methodology, we obtained fi-
nancial information from an energy trading company related to
a valuation process due to a mergers and acquisitions (M&A)]
procedure. The analysis in addition to providing the company’s
value, evidences a financial disparity that affects the future
sustainability of the investment.

The estimations horizon was 7 years. They were supported
by several assumptions: the company had depreciable fixed as-
sets in a straight line trend for which this was the missing pe-
riod, the maturity flows of similar group companies had been
achieved in that period and finally marketing their product re-
sponded very closely to economic cycles, figure 4 shows the
flow of net free cash obtained from the valuation process.

We can observe graphically that the projection of cash flows
resembles a bond maturing in 7 years, thus being possible to
calculate the duration of the net assets market responsible
for the free cash flows. On the other hand, the company had

cash loans maturing within one year and medium-term loans,
whose maturity was about four years.

80.000 -
70.000 -
2 40.000 -
50.000 -
40.000 -
30.000 -
20.000 -

10.000 | 3.747 4390 1437 2742 3.550 4.808
0 — = — 14 [~ |

T T T T T T

1 2 3 4 5 6 7

Time (years)

73.044

Millions of colombian pesos

Figure 4. Projected free cashflow - residual value multiple.
Source: own elaboration.

In order to probe the exposition to interest rates, we are pre-
senting the next results, simulating different scenarios. Table 2
indicates the changes in equity value.

Table 2. Sensitivities of interest rates.

Interest rate Equity change

7.8% 25.0%
8.8% 18.1%
9.8% 0.0%
10.8% 5.6%
11.8% 0.0%
12.8% -5.3%
13.8% -10.2%
14.8% -14.7%
15.8% -19.0%
16.8% -23.1%

Source: own elaboration.

After the exposition is presented, we can calculate the dura-
tion gap, and it is positive: 3.5 (the difference between 6.1 as-
sets duration - 2.6 liabilities duration), thus, it will generate a
negative impact on the value of assets if an increase in interest
rates materializes. Thus the level of exposure is:

% AEquity =-3.5x 1

=-3.13%
As monetary value, as follows:

% AEquity =-3.13% x EV =-3.13% x 45.356 =-1.420

Thus, an increase of 100 basis points in the interest rate
would represent a decrease of 1,420 million in the market val-
ue of the equity company. The results are conclusive, given that
to improve their level of exposure the recommendation is to
increase the term of their debts, i.e., renegotiate. Thus a lower
duration gap partially reduce exposure. In short, traditionally
the change in asset valuations has a pronounced drop due to
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an increase in rates because the convexity of the net assets
and liabilities are very different, being more evident in assets,
as shown in figure 5. It is possible to identify from figure 5, that
the equity movement is variable if the convexity of assets and
the convexity of obligations are different.

A

Present
Value
Net Assets

\\\__ Liabilities

\ 4

Equity

~
ra

Interest rate

Figure 5. Traditional behavior of corporate balance sheets.
Source: own elaboration.

% AEquity = 0 x 1 =0%
1+11.8%

Changes in Equity value are close to zero if the gap is zero,
it means that the financial statement is in equilibrium and fur-
thermore, the valuation. After the corporate portfolio is immu-
nized, table 3 shows the changes in equity value.

Table 3. Sensitivities of interest rates - immunization.

Interest rate Equity change

7.8% 2.1%
8.8% 1.8%
9.8% 1.7%
10.8% 1.0%
11.8% 0.0%
12.8% -0.8%
13.8% -1.1%
14.8% -1.3%
15.8% -1.7%
16.8% -1.1%

Source: own elaboration.

An immunized balance meanwhile would consider a similar-
ity in the convexity of the net assets and liabilities, generating
a low impact on the equity. It allows safeguarding the valuation
of equity versus the calculation parameter set out in interest
rates (figure 6). In this case, when the balance sheet is immu-
nized, it means that the convexities are similar and the equity
is stable
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Figure 6. Immunized balance behavior.
Source: own elaboration.

5. Conclusions

Companies do not usually include in their value creation
analysis, the degree of exposure of the market value of equity
and their own value in relation to financial disparities. Those
differences arise from the differential of durations between the
net assets at market value and liabilities. Such a discrepancy
should make an additional analysis element in their active risk
management. It would allow to define their policies for asset
and liability positions.

This work highlights the importance of determining the
risk valuation as a measure of the impact that a change in the
interest rates has on the evolution of assets and compliance
with the financial objectives. This concept is not unique to fi-
nancial institutions, and can also be applied in the analysis of
operations of M&A, privatizations, changes in capital, share
price performance, guarantees, transformations of compa-
nies, among others.

The inclusion of a new risk indicator in business value mea-
surements, will allow the compliance of the basic financial
objective, which refers to the creation of value. Immunizing
corporate portfolios is an innovative management tool for com-
pany managers. In that sense, the systemic risk control that
tackles the contagion effect (Manco et al., 2016), which is how
changes in one element affect the others, considers the inter-
est rate as the failure element.

Metrics based on key risk indicators (KRI) traditionally have
focused on quantifying the risk based on the companies, in-
come statement and cash flows. They apply indicators such as
the VaR on profits, EBITDA, earnings before interest and taxes
(EBIT), net income or costs among others. The use of the same
concept into the balance sheet turns into calculating the Capi-
tal at Risk (CaR) as a measure of solvency. We proposed the use
of the duration gap metric, as a complementary KRl indicator,
that allows quantification and measurement of risks on equity
to changes in the interest rate (companies with high gap and
high volume of assets are very exposed in terms of loss of val-
ue) and its use allows to determine the balance sheet structure
that minimizes negative future impacts.
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