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In this article, the authors focused on creating a model for analyzing assets and decisions that can be taken in
studying and forecasting the capital market under the impact of inflation. The prices of the capital market
can be established on the basis of the normal evolution of deflated prices or based on a study regarding the
previous stage and evolution of the capital market. In the capital market, prices can be expressed at market
developments or, at other times, at prices without arbitrage. The intertemporal accumulation model of
assets is clearly under the influence of capital risk. Therefore, the dynamics of the price evolution rate must
play an important role, but this can only be done in close correlation with the dynamics of the inflation rate.
Many hypotheses can be considered that happen in the short, medium or long term, in the evolution of prices
on the capital market. We say the evolution of prices because, according to this, they coordinate, correlate
the investors' intentions to place the capital market assets, to station or to restrict them. From this point of
view, any analysis of the forecast, the forecast of the capital market must be done in close accordance with
the concrete analysis of the dynamics of inflation. Inflation, in its dynamics, also helps to establish prices on
the capital market and, consequently, the returns obtained on the capital market. The market prices are
those that determine the returns that can be obtained by investors who place their assets on the capital
market. The evolution of prices on the capital market and the evolution of the perspective of capital prices
must be closely observed in line with the dynamics of the inflation rate. By assigning assets under risk
aversion, it is clear that it is the parameter that highlights the effect and direction in which the investments in
the capital market develop. Consequently, we can specify that the dynamics of inflation over a period of time
in which the assets are placed is what determines the size of the respective returns. Without a correct
estimate of inflation, a certain forecast cannot be made regarding the evolution of the price and,
consequently, of the evolution of the returns that happen on the capital market. The dynamics of inflation,
determined by statistical-econometric methods, ensure the possibility of the capital market reacting
positively or not. Inflation needs to be updated through forecast studies and then used to deflate capital
market indicators so that deflated indicators can suggest the forecast of the capital market evolution. In
other ideas, we can specify that, the estimation of prices by arbitrary way, as well as the correlative study
between the evolution of the activity in the capital markets and the yields that will be obtained are in close
agreement. The study also aims at forecasting the capital market in the short, medium and long term,
depending on the evolution of prices, the dynamics of inflation during the forecast period.
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1. Introduction

In the article on estimating the evolution of prices without arbitrage and the dynamics of inflation,
the authors considered determining the factors that influence the stability and evolution of the capital
market. The capital market, in a stabilized economy, plays an important role in the harmonized evolution of
the national economy. The analysis of the capital market can be carried out taking into account the
dynamics of inflation, which is clearly correlated with the evolution of the dynamics of the yields of assets,
stocks, based on which a study can be made based on the considered factors, so that, finally, we determine
precisely the allocation of assets under normal conditions or risk aversion.

In the study, the authors highlighted the possibility of evaluating the evolution of the prices of the
capital market, the inflation rate as a forecast, in the context in which the interest of the investors in the
capital market is precisely determined by the way in which there is the prospect of materializing the
investments through a high yield. The analysis of the correlation between the dynamics of the inflation rate
and the dynamics of yields cannot be done without a thorough study. This analysis cannot be carried out by
chance, the basic element being the estimation of the dynamics of inflation, being considered in this way a
model, which would lead to the possibility of determining some parameters, which would identify the
prospects for movement in the capital market.

It should be borne in mind that a positive evolution of the capital market is made according to the
way the inflation shock correlates with the expected prospects of the investors. A positive correlation
between the dynamics of the inflation rate and the prospect of returns must be the element that underlies
the study of the capital market. Asset allocation is correlated with the investment horizon, but in line with
the inflation rate correlation, which should ensure a real possibility to identify the effect of this
destabilizing factor of the market in general and not just the capital market.

The model in which the intertemporal portfolio will be built and analyzed, in the perspective of the
evolution of assets and possible decisions, cannot be and cannot avoid the effect of the inflation rate. In
general terms, the structural analysis over time of nominal yields should be based on a thorough study,
based on regression models, which offers the perspective of interpreting how the capital market evolves
closely in line with the dynamics of inflation, which may to take place from the short, medium or long term,
in which the analysis of the capital market is considered.

The dynamics of inflation is important in the sense that this is a determining factor in determining
the value of assets and portfolios on the capital market. The estimation of the dynamics of inflation must
be made in close connection with the estimation of the dynamics of the returns of stocks and assets, so
that, finally, decisions regarding market placements can be made, depending on the risk that the level
recorded in the inflation rate or the evolution of prices may entail. The model regarding the estimation of
prices through non-arbitrage methods and the correlation of the dynamics of inflation with the evolution of
the returns is a problem that is within the reach of the researchers in the desire to establish the perspective
and the efficiency of investments in the capital market.

2. Literature review

Amini et al. (2010) were concerned about the evolution of stock market returns. Anghelache &
Anghel (2018) studied the main methods and models used in capital market analyzes. Aruoba (2019)
analyzed a number of methods of estimating inflation and the real interest rate. Cooper (2009) addressed
the elements of risk premiums. Dobrodolac (2011) presented a series of econometric models applied in the
real economy. Dougherty (2008) is a reference work in the field of econometrics. Elliott et al. (2015)
highlighted the importance of the null hypothesis in statistical testing. Ferreira & Santa-Clara (2011), as well
as Hjalmarsson (2010) were concerned with the methods of estimating the return on the capital market.
Giacomini & Rossi (2010) conducted a study on forecasts in unstable environments. Jarrow & Yildirim
(2003) analyzed the evolution of the prices of securities under inflation conditions. Markowitz (2014)
addressed issues related to average variation. Piketty (2014) studied some issues related to capital,
understanding the dynamics of capitalism, as well as the relationship between growth and return on
capital. Rapach & Zhou (2013) investigated aspects regarding to estimating the profitability of the shares.
Wachter (2003) analyzed the correlation between risk aversion and long-term debt allocation. Welch &
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Goyal (2008) conducted a study on estimating equity premiums. Zhou (2010) was concerned with the study
of the efficiency of models based on asset prices, conducting an empirical study in this regard.

3. Methodology of research, data, results and discussions
3.1. The expression at the price without arbitrage

The expression of the assets in the market price can also be done by arbitrage, thus understanding a
price determined by the effect of the competition on the market. Also, the price can be expressed at the
real price of the bonds.

Applying the Lema concept in the working relationship, we can write the nominal yield of the bond,
using the relation:

dPy (rpame . TD

u,(t,T —t)dt—B, . (T—t)g dW  —B, (T —t)g dwF

Pnlzrr,nr,r,l"} : (1)
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In order to calculate the Inflation Index Bands (lIB) yield, we apply the Lema relation to the real price
of the bonds and obtain the following model:

dP.(r.,t,T)
=y (6T —t)dt— B, (T—t) g, dW/
B(r,t,T) e (3)

Where:
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If we replace the Lema relation with the 1B price we will reach equality:

P(7,I.,t,T)=E.(r,t,T)I,

(4)

(5)

As the price index I follows a chronological, dynamic course, we obtain the process of returning the
[IB, according to the relation:
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Checking for equality: 7 dt = dW; dW;
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Finally, the yield of the real financial account “*!

t
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To obtain the price of the bond, we will use the standard without resorting to financial arbitrage. It

' T
Wi and W and the

can be easily calculated using the adapted

, Which becomes:

turns out that the excess yield must be equal to the risk rates for the nominal bonds
real financial account, so that the relations are satisfied:
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Where Hn (t’ﬂ’“‘-’(t’ﬂ is defined in relations (1) and (7) being the market prices of the risk

s £
associated with the sources of risk We, We and respectlvely Wf .

We suppose that the market prices of the risk for ¢ and W are dependent on a factor, so we can

formulate the relationships:
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If equality without arbitration, according to relations (9) - (11) is satisfied, then:

e The A, (1), By (1), By (7) coefficients for nominal bond prices result from the relations:
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e The A,(7). B, (7) coefficients for real yield are determined using the following relations:
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The market prices of the risk, according to the relation (12) are determined according to the case,
being not constant. The By (7) coefficient represents the degree of sensitivity of the yield on bonds at the
real interest rate 't. Based on the yield formula according to the relation

—InB, (£T) A, (T—t) | By (T—t) B, . (T—t)
Yn[t’T]: nrjr - nr—: + n'r—r n+ r

T
r—t r, the sensitivity of the factor is calculated
using the relation:
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d
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If the market price of the risk is constant, this means that 4, =0 equivalent (13), then ke = k’“. In this
case, the parameter ber has a dual role: on the one hand ke determines the sensitivity of the bond yield
factor, and on the other hand ey expresses the average inversion rate of the real rate dynamics determined
by the relation dr, =k, (F—r)dt + g’“dW;.

T = T e
If the pair parameters ($5.7) Si (¢5.%) satisfy the relation:
fo tT=4; +1 (19)

136



International Journal of Academic Research in Accounting, Finance and Management Sciences
Vol. 10 (2), pp. 133 -139, © 2020 HRMARS (www.hrmars.com)

then each nominal yield model, according to the relationship

Py (Tf’ﬂf’ t.7) = EXPE_A”(T_ t) - B’”‘(T B tjrf B B”“(T B tjﬂf with the coefficients obtained from (13),

(14) and (15) for each pair of parameters, generates the same bond yield dynamics.

The nominal instantaneous interest rate R, is defined as an instantaneous yield of the form
R, =lim;_. ¥, (t,T) and it is calculated using the relation:
R, =lim, Y (t.T)=n+m +{ (20)

It is inscribed in the condition without arbitration (11) and satisfies the equations

T =_
§o = A4n(0) = 49 by applying the L' Hospital rule.

=0 . . T . i
If we change with any arbitrary number "¢ we just have to subtract the same sum from $o o)

that equality (19) is maintained and R, remains thus unchanged. The real yield model excludes the
possibility that two different sets of parameters have the same dynamic evolution. Therefore, the dynamics

of the real yield is clearly identified by the real yields and the real rate "t s equal to the instantaneous real
yield, respectively:
r. =lmVY.(t,T
. = lImY,(t,T) o1
We specify, that by the demonstration performed in this model, we have based the model expressed
at the price without arbitrage.

3.2. Some aspects regarding the effect of the dynamics of inflation in the study of the capital
market

The analysis of the capital market, especially the forecast of the market price cannot be done without
taking into account the evolution of the dynamics of the price index. In other words, we will have to
consider and estimate the dynamics of inflation. In the capital market, in an uncertain environment, which
is influenced, most of the times, by the dynamics of inflation. As a result, the forecast of market prices will
have to be studied in close agreement (correlation) with the price index. We know that a prospect of price
changes causes turmoil in the asset market, from the point of view of sale or purchase. Of course, the
market price fluctuates according to this trend.

In the following, we will try to build a statistical-econometric model that can be used in estimating
the dynamics of inflation and its effect on capital market prices.

In this sense, we will consider in building a model, the dynamics of the price index based on the
realized price index. Therefore, the dynamics can be calculated according to the relation:

oy :
dinlil, = (?rt -3 )dt + gy d W
(22)

If we use the Euler-Maruyama scheme, equality results:

o
=

a,
Inl,,n —Inl, = ("Tr - ?I)"ﬁ + o (Wi, + W)
(23)

. T .
We consider that £, follows a normal dynamics.

The annualized inflation is based on the ratio (Inlyy—In Ifjf&.

To estimate the process difficult to detect * * by discrete time observation of the price index %, we
will resort to the “Kalman” filtering method, and the state equation will take the
Toop =€ i +r(l—e™™) +o.u,,

It is interesting to compare the inflation rate achieved with the expected inflation, because the
inflation rate is much more volatile than expected. We find that the estimated inflation rate fluctuates
around the long-term average.

form:

Therefore, the market price of the price index risk 4 is given by the following relation:
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PO B =
! oy oy (24)
I r T r T
If we calculate the correlation between W . W and W, , we find that W and W are monitored
I r

daily, while the estimated shock W is monthly. But in order to calculate PiroPrz \ye have to record for W
T
and W the monthly evolution.

The negative evolution Prr compared to the inflation shock achieved is negatively correlated with the
real interest rate, which increases due to the estimated inflation rate. After estimating the correlation,
using concrete results, we can calculate the market price of the real interest rate risk through the relation:

“15 = AE + 0y Prye (25)

In order to stimulate the dynamics of the yield we must take into account the situation of asset
allocation, there being an asset of shares in the set of investment opportunities. Applying the formula to
the dynamics of the stock price, we obtain the equivalent expression, from the relation:

dinPs (t) = (R, + Asog — 2 ) dt + g;d WS

- (26)
The estimation model is obtained, using "Eular-Maruyama" approximation methods, which we apply

. . . . f: a
to continuous time dynamics with a range of =0,

i i | We, W, W siw
For the issue of asset allocation, we must also know the correlations between "'t * "'t * 7"t =" "¢

shocks. In the case of optimal intertemporal portfolios, we will study a set of investment opportunities that
will include four components for risky assets, namely a short-term nominal bond, a six-month rate, a long-
term nominal bond and a long-term indexed bond.

If we study the dependence of the optimal investment strategy on the risk aversion that the

investments made by agents have, we obtain the parameter i Therefore, the higher the i the greater the
risk aversion. If the time horizon is high, say ten years and there will be no restrictions on short-term
market sale, things seem normal. As risk aversion grows, investors shift their level of capital to inflation-
indexed bonds.

It is worth noting that inflation-indexed bonds are chosen to mature at the end of the investment
horizon. Therefore, the asset offers a fixed payment as the investment horizon matures. The results

indicate that as the ' ¢ increases, the proportion of 1B investments approaches 100% and, at the same time,
the other investments decrease to zero. If we analyze how the strategy of asset allocation varies according
to the investment horizon, in the real market, the investment horizon varies over a long period, from two
to twelve years. The short-term nominal bond matures six months, while the long-term nominal bond and
inflation-indexed bonds mature at the end of the investment. In order to prevent the holding of extreme

investments, we will choose a number higher than i The agents prefer to hold the nominal bonds (NB-T)
at maturity, at the end of the investment, in order to have a fixed payment. At the point where the
investment horizon is maximum (7=10 years), the investors' reaction becomes prudent.

4. Conclusions

In this article, made after the study undertaken by the authors, regarding the capital market, from a
careful interpretation we can draw a series of theoretical and practical conclusions. First of all, we find that
the capital market must be analyzed taking into account the inflation rate factor, which has a special effect
on the analysis of portfolios, the accumulation of assets, the portfolio decisions, taken in the market, taking
into account the risk of inflation. From the presented study it is very clear that by statistical-econometric
methods, expressed by matrix relations, parameters can be calculated and the evolution of the capital
market under inflation risks can be identified. Statistical-econometric relations are used to highlight the
prospects of evolution, based on parameters that ensure the estimation of future developments in the
short, medium and long term, the dynamics of inflation, as well as the evolution of yield.
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The risk of inflation is an important factor, which must be taken into account in any analysis that is
carried out in relation to the capital market and its dynamic evolution.

On the other hand, it comes to the conclusion that estimating the dynamics of inflation in the
analysis of the capital market is a determining factor, which should not be neglected in any study on the
forecast, the forecast of the capital market. Inflation does not happen by chance, but is determined by
certain factors, which impose a certain risk of its evolution. Therefore, placing assets on the capital market,
investments, must take into account the way in which both economic factors and inflation dynamics evolve.
These two factors clearly have an inverse correlation, in the sense that, the higher the dynamics of
inflation, the more prospects for the evolution of the capital market, as yield, are smaller, lower. Inflation is
the result of rising prices that act differently depending on the market situation.

From a practical point of view, it is considered that a used model has the effect in identifying through
the calculated parameters, a real estimation of the perspective of the evolution of the capital market and
on the consequence of the return of the capital market.
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