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Abstract: CAPM is the model by which the expected return on a financial asset can be determined, relative to the cost of
invested capital and the systematic risk determined by the general evolution of the capital market. The model is used to set the prices
of risky securities when building a diversified portfolio of financial securities. The present study aims to highlight the change in the
price of financial securities together with the changes in the general index of the Bucharest Stock Exchange (BET). The research sample
consists of a number of four companies: BCM, EFO, TUFE and CAOR, belonging to the hotel and restaurant industry, listed on the
Bucharest Stock Exchange, premium category. The research was conducted for a period of 104 weeks (01.01.2019-31.12.2020) and
the result of the research showed that the profitability of the stock market may record weekly, in the future, values between 0.0498%
+ 3.8693%, compared to values recorded during 2020. Also, the securities of the companies included in the research registered subunit
volatilities, with relatively stable prices, being less volatile with the capital market. Following the application of the CAPM model, it
was concluded that the shares of the companies included in the research are undervalued, respectively recorded a level of expected
return on the portfolio lower than the expected return on the market portfolio, being recommended in this case their acquisition.
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1. Introduction

The stock market is a fundamental component of any national economic system, and is intended to ensure the
necessary transfer of capital between holders of financial resources and entities wishing to attract those resources and, in
return, to provide a range of financial instruments.

The Capital Asset Pricing Model (CAPM) was introduced by William Sharpe (1964), Jack Treynor (1961), Jan
Mossin (1966) and John Lintner (1965), and highlights the link between supply and demand for risky assets. CAPM is
built on the work of Harry Markowitz (1959), the medium variation model or portfolio choice model, used to determine
a rate of return necessary for a theoretically adequate return and the expected price if firms can estimate the flows of
future cash.

The CAPM model highlights the link between the return on individual securities and the return on the financial
market. The first fundamental hypothesis of the model is that investors are concerned about the expected return in close
connection with the risk associated with it. Thus, in conditions of equilibrium of the financial market, the model highlights
a linear relationship between the expected return of the portfolio and the risk assumed by investors (Baltes, N., Dragoe
A.-G.-M. and Doru I.-A, 2014).

The basic idea of the CAPM maodel is that, in conditions of equilibrium of the efficient financial market, the
profitability of a securities is determined by a macroeconomic factor, respectively the general profitability of the capital
market (RM) quantified through the variation of the general stock market index. (systematic risk) and the coefficient  of
the respective security (lon Stanciu, 2002, p.143). Thus, the concept of market model highlights the relationship between
the profitability of a financial security and the profitability of the capital market, determined by the general market index
(BET).

The CAPM model introduces the concept of risk-free assets, “the hypothesis of its existence being essential for
substantiating the capital market theory, through the major implications on how to determine returns and potential risks
and on possible risk-return combinations” (Maria Prisacariu, 2009, p. 69). The model allows the quantification of risk
and the establishment of the relationship between risk and profitability of financial securities (Radu Stroe, 2000, p.8).

2. The stage of knowledge

The CAPM model has been the subject of a large number of empirical studies since the work of Lintner and
Sharpe in the 1960s; Fame and MacBeth (1973); Douglas (1968); Blume (1973); Miller and Scholes (1972); Stambaugh
(1982).

In developing his model, William Sharpe was the one who introduced in the portfolio of risky assets, a risk-free
asset in different combinations, in relation to the risk of the investor's portfolio. This led to a new frontier of efficiency,
with a certain form: that of a line, known as the Capital Market Line - LMC (Sharpe, 1963).

The LCM equation is (Radu Stroe, 2000, p.9):

E,= Re+ EMﬁ—'MRf x 6,, Equation (1)
Where: E, = expected return on a portfolio of risky assets; R = return on risk-free financial instruments; Em = expected
return on the market portfolio; om = security of the stock relative to the market (CML straight slope).

CAPM is the equation of the model by which the average profitability of a portfolio of risky assets E, can be
measured, starting from (Mossin, J., 1966, p.774):



- untitled rate R¢ (constant exogenous and financial market, as a rate of return on the money market).

- the anticipated average profitability of the Em market.

- the security risk in relation to om square or the unit price of the market risk. It is, in fact, a sloping LCM (oM represents
market risk).

- portfolio risk op.

In the market analysis, Sharpe introduced the idea of the market portfolio, which contains one of each security,
the weighting being made according to the ratio between the market value of each security and the total market value.
Thus, the efficiency of the CAPM model, together with the identification of the LMC line, consists in determining the
linear relationship between profitability and hope for the systematic risk assumed by an investor buying a security (Sharpe,
1964), respectively the SML (Line Market Security) relationship (Sharpe, W., 1964, p.429):

Ei =R¢+ (Ey -Rp) xB,, Equation (2)

Where, E; = expected return on portfolio, R = return on risk-free financial instruments, Bi = slope of the regression line,
beta, the measure that gives the size of the portfolio return movement in the direction of market evolution, Em = expected
return on market portfolio; Em - Rf = market risk premium.

The SML relationship shows that the hope for an expected financial return lies in the risk-free rate plus a risk
premium. The first risk is equal to the product of the difference between the average market returns, the risk-free rate and
the volatility coefficient.

Beta is an indicator calculated for each security, depending on the risk of that security versus market risk. The
interpretation of this indicator is relatively simple, respectively B is equal to the covariance between the return of the title
and the return of the market, related to the variance of the rate of return of the market, by the expression (Sharpe, W.,
1964, p.430):

Bs=—=22, Equation (3)
62p

The higher the value of the coefficient 3, the higher the systematic risk of the financial asset. Beta is a coefficient
of elasticity of the change in the individual return on the security following a change in the overall return on a unit.

3. Research methodology

In order to highlight the change in the price of securities with the changes in the general index of the Bucharest
Stock Exchange (BET), the beta coefficient of the securities was calculated, which expresses the amount of systematic
risk for the period of time studied. Thus, the values of the BET index and the closing prices of the securities were used
for companies in the hotel and restaurant industry listed on the Bucharest Stock Exchange on the main segment, namely
CASA DE BUCOVINA-CLUB DE MUNTE (BCM), TOURISM, HOTELS, RESTAURANTE MAREA NEAGRA SA
(EFO), TURISM FELIX SA (TUFE), SIF HOTELURI SA (CAOR). The time period is one week during two years,
resulting in a number of 104 weeks (period 01.01.2019-31.12.2020). At the same time, the risk of the respective securities
expressed by dispersion (62p) and mean square deviation (cp) was determined, as well as the intensity of the correlation
between the yields of the security and that of the market, through the correlation coefficient (ps*p).

The assumptions from which it was started are the following: the shares of the companies in the hotel industry
and of the restaurants listed on the Bucharest Stock Exchange, on the main segment, are undervalued; respectively, the
expected return on the portfolio is lower than the expected return on the market portfolio.

4. Descriptive analysis
By determining the variation of the BET index at one week, the profitability (Rp) and the market risk (o) for
the analyzed period were determined.

Table 1. Calculation of market profitability and risk

Year o Rp - ) Year o Rp )
2019 BET Rp (%) Rpm (05) &% 2020 BET Rp (%) Tg; &%
07.01.19 | 7.683,07 06.01.20 | 9.865,83

14.01.19 | 6.93435 | _9,7451 | -10,2808 | 105,6942 13.01.20 | 10.023,95 | 16027 | 11,5529 2,4115
21.01.19 | 7.159.24 | 32431 2,7074 7,3301 20.01.20 | 10.09526 | 07114 | 10,6616 0,4377
28.01.19 | 7.005,96 | -2 1410 -2,6767 7,1648 27.01.20 | 10.105,37 | 0,1001 | 0,0504 0,0025
04.0219 | 7.29419 | 41141 3,5784 12,8047 03.02.20 | 9.958,13 | -14570 | -1,5068 2,2706
11.02.19 | 737161 | 10614 0,5257 0,2763 10.02.20 | 10.012,30 | 05440 | 10,4942 0,2442
18.02.19 | 7.76401 | 53231 47874 | 22,9194 17.02.20 | 10.108,05 | 09563 | 0,9065 0,8218
25.02.19 | 7.772,07 | 10,1038 -0,4319 0,1865 24.02.20 | 9.849,05 | 25623 | -2,6121 6,8231
04.03.19 | 7.803,75 | 10,4076 -0,1281 0,0164 02.03.20 | 9.45251 | -40262 | -4,0760 16,6135
11.03.19 | 7.93554 | 16888 1,1531 1,3296 09.03.20 | 8.73396 | .76017 | -7,6515 | 58,5451




18.03.19 | 7.88339 | -06572 | -1,1929 1,4230 16.03.20 | 7.126,73 | -184021| -18451{ 3404714
25.03.19 | 7.954,29 | 0,8994 0,3637 0,1322 23.03.20 | 7.038,95 | -12317 | -1,2815 1,6422
01.04.19 | 814310 | 23737 1,8380 3,3782 30.03.20 | 7.48317 | 63109 | 6,2611 | 39,2013
08.04.19 | 824840 | 172931 0,7574 0,5737 06.04.20 | 7.706,49 | 29843 | 12,9345 8,6113
150419 | 827175 | 02831 | -0,2526 0,0638 13.04.20 | 830245 | 77332 | 17,6834 | 59,0351
22.04.19 | 8.402,88 | 15853 1,0496 1,1016 20.04.20 | 7.93506 | .44251 | -4,4749 | 20,0245
29.04.19 | 841603 | 01565 | -0,3792 0,1438 27.0420 | 8.019,11 | 10592 | 1,0094 1,0190
06.0519 | 838061 | -04209 | -0,9566 0,9150 04.0520 | 7.99241 | 03330 | -0,3827 0,1465
13.05.19 | 816457 | 25779 | -3,1136 9,6943 11.05.20 | 840604 | 51753 | 51255 | 26,2707
200519 | 820508 | 04962 | -0,0395 0,0016 18.05.20 | 8.298,02 | -12850 | -1,3348 1,7817
270519 | 824222 | 04526 | -0,0831 0,0069 250520 | 8.68836 | 47040 | 4,6542 | 21,6618
03.06.19 | 858223 | 41252 3,5895 | 12,8846 01.0620 | 8.701,29 | 01488 | 0,0990 0,0098
10.06.19 | 858326 | 0,0120 | -05237 0,2743 08.0620 | 8.848,75 | 16947 | 1,6449 2,7057
17.06.19 | 850424 | 09206 | -1,4563 2,1209 15.06.20 | 8.532,77 | 35709 | -3,6207 | 13,1094
24.06.19 | 862592 | 14308 0,8951 0,8012 220620 | 8.68352 | 17667 | 1,7169 2,9478
01.07.19 | 8.797,06 | 11,9840 1,4483 2,0976 29.06.20 | 8.626,28 | 06592 | -0,7090 0,5026
08.07.19 | 8.877,53 | 0,9147 0,3790 0,1437 06.07.20 | 8.59551 | -0,3567 | -0,4065 0,1652
15.07.19 | 9.14528 | 3,0160 2,4803 6,1521 13.07.20 | 8.470,52 | -1,4541 | -1,5039 2,2618
22.07.19 | 9.04950 | -1,0473 | -1,5830 2,5060 20.07.20 | 8.489,21 | 10,2206 | 0,1709 0,0292
29.07.19 | 8.998,36 | -0,5651 21,1008 | 12118 27.07.20 | 858612 | 1,416 | 1,0918 1,1920
05.08.19 | 9.016,57 0,2024 -0,3333 0,1111 03.08.20 | 8.431,74 | -1,7980 | -1,8478 3,4144
12.08.19 | 9.100,65 0,9325 0,3968 0,1574 10.08.20 | 8.620,18 2,2349 2,1851 47747
19.08.19 | 9.073,32 -0,3003 -0,8360 0,6989 17.08.20 | 8.711,13 1,0551 1,0053 1,0106
26.08.19 | 9.044,48 -0,3179 -0,8536 0,7286 24.08.20 | 8.737,14 0,2986 0,2488 0,0619
02.09.19 | 9.259,73 2,3799 1,8442 3,4011 31.08.20 | 8.997,28 2,9774 2,9276 8,5709
09.09.19 | 923457 | -0,2717 08074 | 06519 07.09.20 | 9.064,65 | 10,7488 | 0,6990 0,4886
16.09.19 | 9.289.26 | 05922 0,0565 | 0,0032 14.09.20 | 9.368,12 | 13,3478 | 13,2981 | 10,8771
23.09.19 | 9.542,83 2,7297 2,1940 4,8137 21.09.20 | 8.891,59 | -5,0867 | -5,1365 26,3837
30.09.19 | 9.574,37 0,3305 -0,2052 0,0421 28.09.20 | 9.010,30 1,3351 1,2853 1,6520
07.10.19 | 9.546,33 -0,2929 -0,8286 0,6865 05.10.20 | 8.869,35 | -1,5643 | -1,6141 2,6054
14.10.19 | 9.517,82 -0,2986 -0,8344 0,6961 12.10.20 | 8.887,41 0,2036 0,1538 0,0237
21.10.19 | 9.580,63 0,6599 0,1242 0,0154 19.10.20 | 8.872,04 | -0,1729 | -0,2227 0,0496
28.10.19 | 9.681,80 1,0560 0,5203 0,2707 26.10.20 | 8.750,75 | -1,3671 | -1,4169 2,0076
04.11.19 | 9.650,99 | -0,3182 08539 | 07292 02.11.20 | 8.566,02 | -2,1110 | -2,1608 4,6691
11.11.19 | 9.720,79 0,7232 0,1875 0,0352 09.11.20 | 9.129,64 6,5797 6,5299 42,6400
18.11.19 | 9.724,93 0,0426 -0,4931 0,2432 16.11.20 | 8.906,97 | -2,4390 | -2,4888 6,1940
25.11.19 | 9.772,01 0,4841 -0,0516 0,0027 23.11.20 | 9.173,76 2,9953 2,9455 8,6760
02.12.19 | 9.903,07 | 13412 08055 | 06488 30.11.20 | 9.286,11 | 1,2247 | 11,1749 1,3804
09.12.19 | 9.937,67 | 03494 -0,1863 | 0,0347 07.12.20 | 9.49339 | 22322 | 2,1824 4,7627
16.12.19 | 9.966,11 | 02862 -0,2495 |  0,0623 14.12.20 | 9.573,01 | 0,8387 | 10,7889 0,6224
23.12.19 | 9.877,96 | -0 8845 1,4202 | 2,0170 211220 | 9.587,61 | 0,1525 | 0,1027 0,0106
30.12.19 | 9.977,30 | 1,0057 04700 |  0,2209 28.12.20 | 9.718,49 | 11,3651 | 11,3153 1,7300
27,3210 219,6189 2,5393 763,5643
Rpm= o’p= Rpm= o’p=
0,5357 4,3063 0,0498 14,9718

Source: author processing based on the data provided by the portal www.bvb.ro, in the Excel program

Where: Rp = market profitability, depending on the evolution of the BETPIus index; Rpm = average market
profitability; 6, = standard market deviation (total risk); o2, = dispersion of market profitability.



Thus, the following results were obtained:
- Rpm 2019=0,5357 Rpm 2020=0,0498

- %=X (Rp-Rpm)?53 = 4,3063 - %=X (Rp-Rpm)*/53 = 14,9718
- op=Vop2=V4,3063=2,0751 - op=1op?=14,9718=3,8693

We can say that the profitability of the stock market may record weekly, in the future, values between 0.0498%
+ 3.8693%, compared to 2020.

Starting from the methodology used by Joshua Aizenman, Menzie Chinn and Hiro Ito (Nagy Agnes, 2013, p.45),
in order to determine the exchange rate stability, we will change this by replacing the daily exchange rate with the weekly
closing price, and of the half-yearly standard deviation with a monthly one.

In order to determine the formula for calculating the stability of the closing price, we adapted the formula for
determining, this being:

Piszi Equation (4)

where: Pis = closmg price stability indicatorA opi log = closing deviation of the closing price

Table 2. Standard deviation of the variation Pi logarithm (A opi log)

Luna Valori (A opi log) Luna Valori (A opi log)
lanuarie 2019 0,02006056 lanuarie 2020 0,00481247
Februarie 2019 0,01457966 Februarie 2020 0,00470538
Martie 2019 0,00371451 Martie 2020 0,05708917
Aprilie 2019 0,00597824 Aprilie 2020 0,01335594
Mai 2019 0,00492287 Mai 2020 0,01499024
lunie 2019 0,00257266 lunie 2020 0,00577720
lulie 2019 0,00668682 lulie 2020 0,00328856
August 2019 0,00173981 August 2020 0,01021790
Septembrie 2019 0,00759082 Septembrie 2020 0,00963817
Octombrie 2019 0,00323486 Octombrie 2020 0,00311683
Noiembrie 2019 0,00223074 Noiembrie 2020 0,01389609
Decembrie 2019 0,00183046 Decembrie 2020 0,00421457

Source: author processing based on the data provided by the portal www.bvb.ro, in the Excel program

Once the closing deviation of the closing price is determined, we will determine the value of the closing price
stability indicator, based on the formula presented above. Thus, in figure no. 1 shows the monthly evolution of the closing
price stability indicator.
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Fig. 1. Determination of the closing price stability indicator (Pis)
Source: author processing based on the data provided by the www.bvb.ro portal in the Excel program

It is noted that the lowest value of the closing price stability indicator (Pis) is recorded in March 2020. On the
other hand, it is noted that the closing price stability is relatively constant for the rest of the period under investigation,
being at values between 0.833 and 0.983.



In 2019, the capitalization of the Bucharest Stock Exchange registered an increase of 23.4% compared to the
previous year, reaching the value of 37.8 billion euros, supported by high dividend yields, Romania's economic growth
(above the EU average), promoting Romania to the status of an emerging market and a series of favorable legislative
changes.

In the context of the COVID-19 crisis, the main index of the BET stock exchange decreased by about 25%
between December 30, 2019 and March 30, 2020, from an increase of 35.1% recorded in 2019.

In figure no. 2, the volatility of the securities of the companies in the hotel industry and of the restaurants listed
on the Bucharest Stock Exchange on the main segment was highlighted, expressed through the coefficient .

0,30 RS 2019 0,80 RS 2020
0,25 0,60
0,20 0,40
0,15 020
0.10 0,00
0.05 BCM EFO TUFE CAOR
-0,20
0,00
BCM EFO TUFE CAOR -0,40

Fig. 2. Volatility (B) of securities of companies in the hotel and restaurant industry
Source: author processing based on the data provided by the www.bvb.ro portal in the Excel program

All four companies included in the research recorded subunit volatilities in 2019 and 2020, which indicates that
they had stable prices, and were less volatile with the capital market, respectively a variation of £ 1% of the general stock
market index determines a less than + 1% change in the return on company securities.

The intensity of the correlation between the profitability of the securities of the four companies and the
profitability of the capital market, expressed by the correlation coefficient (ps * p), is presented in figure no. 3.
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Fig. 3. The intensity of the correlation between the return on securities and the return on the market in 2019 and 2020
Source: author processing based on the data provided by the www.bvb.ro portal in the Excel program

Compared to 2019, the intensity of the correlation between the return on securities and that of the capital market
was positive for the four companies included in the research, as follows: 1.82% attributed to BCM; 0.84% attributed to
EFO; 9.16% for TUFE; and 9.74% CAOR, respectively. Thus, in 2019, none of the analyzed companies registered a
correlation with the market in a negative sense.

During 2020, it is noted that two of the companies registered a negative correlation with the market, respectively
-16.58% attributed to TUFE and -9.66% for CAOR. The intensity of the correlation for the other companies is as follows:
the return on BCM and the market is 37.34%, respectively 38.05% for EFO.

In figure no. 4 presents the specific risk (ces) of the securities for the four companies in 2019 and 2020, necessary
for the purpose of their valuation.
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Fig. 4. Specific risk of securities (o€s)
Source: author processing based on the data provided by the www.bvb.ro portal in the Excel program

The companies with the highest specific risk in 2019 were BCM with 6.3%, followed by CAOR with 5.56% and
TUFE with 4.47%. The company with the lowest specific risk in 2019 was EFO with 3.36%.

In 2020, the company with the highest specific risk was EFO with 5.41%, followed by TUFE and CAOR. BCM
registered the lowest assigned risk of 3.92%.

In order to apply the CAPM model, the interest rate for the last issue of Romanian government bonds (2.5%)
was taken into account, as a risk-free rate of return. Since the research is based on weekly data, we determined the weekly
interest rate according to the calculation model (Anghelache G.V., Anghel M.G., 2013, p.21):

(14 rata anuald)=(1 + rata séptémﬁnala“t)s2

Thus, following the application of the formula, at an annual interest rate of 2.5% we will obtain a weekly rate of
0.023918606%.

In figure no. 5 shows the evolution of the expected return of the securities portfolio for each company, compared
to the expected return of the securities portfolio of the capital market.
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Fig. 5. Specific risk of securities (ces)
Source: author processing based on the data provided by the www.bvb.ro portal in the Excel program

From figure no. 5, it can be seen that in 2019 and 2020 the financial securities of the analyzed companies were
undervalued, the value of El being lower than the value of EM. In such situations it is recommended to purchase such
securities.

The equation of the SML line in 2019 and 2020 calculated for the companies included in the research is presented
in table no. 3.

Table 3. The equation of the SML line for the analyzed companies

The equation of the SML line for 2019
Company Ei=R¢+ (Ey -Rp) X B,
BCM Ei =0,02391 + (27,32099- 0,02391) * 0,05548
EFO Ei =0,02391 + (27,32099- 0,02391) * 0,01377




TUFE Ei =0,02391 + (27,32099 - 0,02391) * 0,19824

CAOR Ei =0,02391 + (27,32099 - 0,02391) * 0,26249

The equation of the SML line for 2020

Company Ei=R¢+ (Em-Rp) By

BCM Ei =0,02391 + (2,53928 - 0,02391) * 0,40844
EFO Ei =0,02391 + (2,53928 - 0,02391) * 0,57621
TUFE Ei = 0,02391 + (2,53928 - 0,02391) * -0,21978
CAOR Ei =0,02391 + (2,53928 - 0,02391) * -0,11099

Source: author processing based on the data provided by the www.bvb.ro portal in the Excel program

The research fully confirms the hypothesis that in 2019 and 2020 the shares of companies in the hotel industry
and restaurants listed on the Bucharest Stock Exchange, on the main segment, were undervalued and the expected return
of the portfolio was lower than the expected return of the market portfolio. capital.

5. Conclusions
The current economic context affected by the COVID-19 health crisis has had a direct impact on the evolution
of the capital market, due to investors' fears. Against the background of the massive depreciation of the share price, we
find that between December 30, 2019 and March 30, 2020, the main index of the BET stock exchange decreased by about
25%, from an increase of 35.1% compared to the previous year, recorded in 2019.

The volatility of the shares is sub-unitary for all the studied companies, with relatively stable prices, and they are less
volatile with the capital market, respectively a variation of + 1% of the general index of the stock market determines a
variation of less than £ 1%.

Regarding the intensity of the correlation between the profitability of the shares and the profitability of the market
for 2019, it was proved that for all the analyzed companies there is a direct and medium intensity link. Instead, during
2020, it is found that the intensity of the correlation between return on shares and market return is negative for two of the
four companies included in the research, respectively -16.58% attributed to TUFE and -9.66% for CAOR.

Despite the criticisms of the CAPM model, especially those related to the variability over time of the B coefficient,
and the possibility of being only approximately different stock market indices, it is impossible to know with certainty its
value, it remains most often used both for selection portfolios of financial securities as well as for their valuation.

By applying the CAPM model for valuing financial assets for the period 01.01.2019 - 31.12.2020, it was concluded
that the shares of the companies studied in this research are undervalued, respectively recorded levels of expected portfolio
return, lower than expected capital market return, being recommended in this case their acquisition.
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