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HEHA MOTUBAIIMU TOII-MEHE/I2KEPOB KOPIIOPALINU
C IIOMOIIIbIO BAPPAHTOB

In today’s economic environment, an important characteristic of top-echelon executives includes not only their
qualification and business reputation but also their motivation for the company development. The majority of present-
day investigators have come to a general consensus thatthe performance of the top management in a company must
be objectively evaluated by the market, rather than by the subjective human factor (i.e., by the top managers
themselves). While using warrants to evaluate the motivation of the top-managers is undoubtedly appealing, it is
evident that this motivation, as any other, must have a certain value for the company, and needs to be pre-evaluated.
Even though the due date for new warrants will occur in the far future, the market is even now revaluating corporate
securities on the basis of future opportunities. The common-stock value is adjusted with allowance for anticipated
dilution that results from exercising warrants. The Black—Scholes model is used in most cases in order to evaluate
European options, since it provides a conservative, i.e., the lowest, option value. However, a model with dividends for
a European-type warrant should be used for more realistic corporate business presentation. In such a case, the warrant
and stock values can be theoretically adjusted until the warrant value has become equal to zero. The stock value,
however, will significantly decrease as compared to the original market value. But in actual practice, markets
ineffectually respond to issuing warrants by companies; therefore, the stock value declines in a minor way. We then
recommend to decide upon the adjustment of the fair stock price which would be following the first specification of
the fair warrant price. In this case, the price of motivating top managers using warrants is calculated through
multiplying the magnitude of reduction in the stock value by the number of company shares in circulation.

TOP MANAGEMENT MOTIVATION; WARRANTS; BLACK-SCHOLES MODEL; BLACK—SCHOLES MODEL
WITH DIVIDENDS.

B coBpeMEeHHBIX 5KOHOMUUECKMX YCIOBHUSAX BAXKHOW XapaKTEPHUCTMKOM YMpaBIEHYECKOTO TepCOHANA BBICIIIETO
3BEHA SIBJIIOTCS HE TOJIbKO €T0 KBaJM(DUKAIMS W IeJOBast PEIyTalnsI, HO TaKKe M MOTHUBAIUST Ha Pa3BUTHE KOMIIa-
HMM. BOJBIIMHCTBO COBpEMEHHBIX MCCIIeNoBaTeIell MPUIILTM K OOIIeMy MHEHUIO, COTJIACHO KOTOPOMY JIJIST OOBEK-
TUBHOM OLIEHKU JIESITEJIBHOCTY TOTT-MEHEIKMEHTa KOMITAaHUKM HEOOXOMMUMO, YTOOBI PE3y/IBTaThl MX pabOThI OLIEHUBAI
PBIHOK, a He CYOBEKTUBHBIN YeloBeuecKuil (hakTop (B JIMIIE TeX Ke TOI-MeHeKepoB). [1pu Becell MpuBIIeKaTeIbHO-
CTU OIICHKW MOTHBAIlMU TOIT-MEHEIKEePOB C TIOMOIIIBIO BAPPAHTOB OYEBUIHO, YTO JaHHAs MOTWBAIMS, KaK M Jrobast
JIpyrasi, J0JDKHa MMETh OMNpeNeIeHHYI0 3HAUMMOCTh IS KOMITAHUM, KOTOPYIO HEOOXOOMMO TpPEeIBapUTeSIbHO Olle-
HUTh. HecMOTps1 Ha TO, YTO CPOK MCIOJHEHWSI HOBBIX BappaHTOB HACTYMWT B OTHAJIEHHOM OymyIlieM, PbIHOK YXKe
ceityac repeolieHBaeT akKIMM KOMITAHUU, UCXOMs U3 OymyIMx Bo3MoXKHOCTel. LleHa akiuii KoppeKTupyeTcs ¢ 1mo-
MPaBKOil Ha oXuaaeMoe pasbaBlieHUe, KOTOpOe SIBISIETCSI CIEACTBUEM HCIIOJHEHUsS] BappaHTOB. JIJIsl OLIEHKU eBpO-
MEeNCKMX OIMIIMOHOB Yallle BCero MCIojb3yercss Moaeidb baska—Illoyn3a, Tak Kak oHa JaeT KOHCEPBATUBHYIO, T. €.
HanboJsiee HU3KY0, CTOMMOCTb orroHa. OmHako ajisi 6ojiee peaTuCTUYHON KapTUHBI ASSTeIbHOCTA KOpPIOpaluu
cJlefyeT MCTONIb30BaTh MOJENb C TUMBUISHIAMM JUISI BappaHTa eBporelickoro Tuma. [Ipy aToM mpoliiecc KOppeKTH-
POBKM CTOMMOCTEI BappaHTa W aKlIMW TEOPETUYECKU MOXKHO MPOBOAMTH O TeX TMOp, MOKa CTOMMOCTb BappaHTa He
CTaHeT paBHOM Hy/M0. CTOMMOCTb aKIIMU MPU 3TOM YMEHBIIUTCSI CYLIECTBEHHO, M0 CPaBHEHUIO C NIEpBOHAYATbHBIM
PBIHOYHBIM 3HaueHHeM. OTHAKO Ha MPaKTUKe PHIHKU CJ1a00 pearvpyroT Ha BBITYCK BaApPAHTOB KOMIAHUSIMU, TAaKUM
00pa3oM, CTOMMOCTh aKIIMi CHIXKAETCSl He3HAUUTESTbHO. MBI pEeKOMEHIyeM OCTAHOBUTBCSI Ha TON KOPPEKTUPOBKE
CTIpaBeUIMBOM 1IEHbI aKIIMM, KOTOpasi OymeT HaOMoaaThesl TTociie TIEpBOr0 YTOUHEHUSI CTIpaBEeIMBOM 1IEHBI BappaH-
Ta. lleHa MOTMBalMM TOI-MEHEIXEPOB C IOMOIIBIO BAPPAHTOB B 3TOM CJIy4yae BBIYMCIISICTCS ITyTEM YMHOXEHMS
BEJIMUMHBI CHIDKEHMSI CTOMMOCTH aKIIMM Ha KOJIMYECTBO aKIMii KOMIIAaHWU B OOpallieH1U.

MOTHUBALIUA TOII-MEHEJIXXEPOB; BAPPAHTDBI; MOJEJIb BJIDKA—ILIOVYIJI3A; MOAEJIb BIIDKA—IIOVYJI3A
C AMBUAEHJAMMN.

1. Introduction. Under current dynamic becomes more and more relevant. Company
conditions of the capital market development in owners cannot take fully qualified managerial
Russia, the company management efficiency decisions, which is why they employ top

95



‘St. Petersburg State Polytechnical University Journal. Economics no. 5(251) 2016

managers for whom company management is a
profession [1]. Against this background, not only
qualification of top-echelon managerial personnel
but also its reputation and motivation for the
company growth and development are important
factors [2]. Conventional compensation packages
of a modern corporate top manager used for
motivation may comprise the following [3]:

— a salary;

— a bonus conditioned on the company’s
profitability;

— an initiative part based on price appreciation;

— a right to use corporate assets;

— a social package.

However, this material remuneration system

for managers has the following major deficiencies [3]:
— a tenuous relationship between remuneration
and real accomplishments;
— an inadequate level and a high disparity
between salaries of top managers and employees;
— manipulability of company reporting.

The problem of effectively motivating
corporate top managers is the subject of wide
speculation in the financial literature. Managers
are often more interested in their own well-being
than in company prosperity. There arises a
conflict of interest, which leads to shareholders
incurring agency costs [4, 5].

2. Task Description. There is a number of
methods and recommendations for motivating
top managers more efficiently. For example, in
his book [4], Limitovsky showed how the size of
a top manager's material remuneration could be
correlated to the eventual result of the
company’s activities under the leadership of such
an agent. For that end, it is advised to use not
earnings, since they may be manipulated using
both accounting and non-accounting techniques,
but economic value added (EVA) that is created
by new investment or innovative projects of the
company. But in this case, if projects are short-
term or medium-term, maximizing the EVA may
not result in maximizing the net present value
(NPV) of the project [4].

In order to solve the top management
motivation discrepancy problem using the EVA
method, a number of authors [6, 7] propose to
use a modified EVA indicator, i.e. EVA(m). This
makes it possible to encourage top managers
only based on the results of already
accomplished projects or their significant stages.

However, it is important to motivate top
managers not only financially but also non-
financially. Thus, book [8] obtained results
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representing a practical utility for reference
motivational preferences of top managers. For any
innovative project, it is possible to define an
optimal value of NPV, relying on which it is fine
to organize an efficient motivation system for the
top manager who, in this case, becomes a «friend»
to the company. If this approach is ignored, the
top manager may turn into a «diversionist» or
simply fail to find a common language with the
company owners and drop out of the project. In
this regard, it was established that the equilibrium
value of NPV was in direct relationship to the
premium fund available in the company. This
imposes restrictions on the company motivation
capabilities, which is also to be considered.

As can be seen from the above, a more
profound look at the issue of effective motivation
of corporate top management implies subdividing
these agents into corporate friends, regents
(absorbing the company capital to the greatest
extent possible without any commitment to
results) and diversionists (taking decisions to the
detriment of other shareholders and the business
in general). At the same time, Limitovsky [2]
proposes to regard top managers as two types of
insiders in a company: insiders adding value to
the company and insiders motivated to increase
the company’s value. In this regard, in practice,
an insider’s share in the profits is determined
according to Limitovsky’s model [2]; this share
outweighs the loss of alternative profits
(diversionist) and at the same time creates no
destructive motivation (regent). Consequently,
paper [2] proves an important practical
conclusion consisting in the fact that a rational
insider bearing no pecuniary responsibility for
accepting inefficient projects cannot be
motivated in a constructive way.

However, many authors believe that for a
really objective evaluation of managers, it is
required that their work be evaluated by the
market, rather than by the managers themselves
[4, 9, 10]. Then, alternate ways to resolve the top
management motivation conflicts using the EVA
or EVA(m) method may include the following [4].

1. Transferring a portion of the company
shares to such managers. In this case, however,
the managers become the key dangerous persons
in the joint-stock company.

2. Indexing the managers’ fees according to
the company’s stock value. However, transferring,
for instance, stock call options to them in that
case is dangerous as the managers may become
the company’s co-owners. That is why it is better
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to use non-deliverable options providing for no
delivery of any underlying asset. In addition,
options must be European and confined to the
project completion time. This is required in order
to prevent the managers from any action aimed at
a short-term rise in the market stock price.

3. Research Technique. Motivating top
managers by means of call options on shares in the
company managed by them is fairly popular in the
practice of the financial and academic community.
Thus, Brigham and Houston [11] write that the
manager remuneration system must be arranged in
such a way that managers should receive fees
according to a stock value in a long-run period,
rather than at the time of exercising a share option.
This means that share options should be transferred
step by step, over a period of several years, so that
managers would be interested in maintaining a
high stock value all this while.

However, stock call options issued to top
managers are essentially different from
conventional stock options. They are usually
called warrants. In this context, let us consider
in detail what a warrant is by definition.

Brigham and Gapensky [12] write that a
warrant is an option issued by a company, which
entitles its holder to purchase a preset number of
shares in the company at a determined price.
Warrants are often distributed when placing a
loan and are used to induce investors to buy long-
term bonds of a company having a lower interest
rate than under other purchase conditions.

Marshall and Bansal [13] assert that warrants
differ from stock options by several positions. First,
warrants are issued by the company whose shares
are indeed an asset forming the basis of a warrant.
Second, warrants not necessarily cover 100 shares.
Third, they have a very extensive validity period,
usually from three to ten years. Fourth, they do
not have to be exercised throughout the validity
period; the exercise period may be more limited.
Fifth, they are often issued together with other
corporate securities «attached» to them — in most
cases, debt securities and preferred shares, but
warrants are detachable. Namely, if debt securities
or shares have been purchased together with
warrants, then the warrants can be «detached» and
sold separately from such debt securities or
stockholders’ equity. Warrants are also used as an
incentive for key employees to motivate them to
work to the best advantage of shareholders (to
reduce agency costs).

Kuznetsov [14] further specifies additional
properties of warrants. Unlike call options,

warrants are issued in limited quantities. The total
quantity of warrants of a certain type decreases in
course of time as they are exercised. Exercising
warrants results in their gradual reduction, while
exercising call options has no impact on the
issuing entity’s position. Warrants are usually
issued for extended lengths of time (for 5 years
and longer). Perpetual warrants are issued as well.

In this connection, Hall [9] differentiates such
concepts as a «warrant> and a «managerial stock
option». In particular, he defines a warrant as a
call option that is often associated with issue of
bonds. A warrant is issued in addition to bonds in
order to make them more attractive to investors.
Generally, warrants remain in force for many
years. They are sometimes listed separately from
bonds, to which they were originally attached.
Hall defines a managerial stock option as a call
option issued to incentivize corporate managers.

Nevertheless, Damodaran [15] defines a
warrant in a simpler way, namely as a call option
issued by a company either to perform a contract
providing for the management remuneration or
to raise the stockholders' equity. We will rely on
this definition below.

While motivating top managers through using
warrants is fairly attractive, it stands to reason that
this motivation, as any other, must have a certain
value for a company. Recall that it is impractical
to issue American warrants to managers. They
should be European. However, while the due date
for new warrants will occur in the far future, the
market will even now revaluate corporate
securitics on the basis of these future
opportunities. A potential warrant exercise will
increase the number of circulating corporate
securities and infuse new blood into the company.
At the same time, both these factors have an
effect on the stock price. The anticipated negative
effect (due to «dilution») of the warrant exercise
will debase other warrants that are similar to call
options. The stock price is also adjusted with
allowance for the anticipated dilution that results
from the option exercise [15].

Damodaran uses the Black—Scholes model
without dividends in his book [15] to valuate a
warrant. However, for more realistic corporate
business presentation, a model with dividends for
a European-type warrant should be used. For
example, Krushvits, Shefer and Shvake [17]
suggest using a binomial CRR model [18] with
dividends. But this model is a single-period
model, and dividends are paid out only once at
the end of the scheduled period.
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Burenin describes both a binomial multi-
period share option pricing model with permanent
dividends and the Black—Scholes model with
permanent dividends in his book [19]. The latter
model is also used by such authors as Hall [9] and
Damodaran [15]. Even though the above-
mentioned authors use these models for
conventional equity options, their application for
warrants has some computational peculiarities that
we are going to analyze below. It should be also
noted that the Black—Scholes model is more often
used to valuate European options since it provides
a lowest, i.e., conservative, option value [4].
Therefore, to estimate the value of a European
warrant, we are going to use the Black—Scholes
model with permanent dividends. Then let us
describe the proposed model for calculating a top
management motivation price using warrants.

4. Model Setup. The adjustment for dilution
affecting the stock price is simple enough in the
Black—Scholes model. The stock price is
adjusted with allowance for the anticipated
dilution that results from exercising the option.
For warrants, for instance [15]:

S, = Siitts + Wi ity ,
ng + Ny,

where § is the current share value (RUB), ng is
the number of shares in circulation (pcs), W is
the value of a warrant in circulation (RUB), n,,
is the number of warrants in circulation (pcs), k
is the iteration number.

When exercising warrants, the number of
circulating shares will increase, which will result
in a reduction in the share price. The numerator
of the formula shows the stockholders’ equity
market value, including shares and warrants in
circulation. The reduction S will lower the call
option value [15].

The longer the option life is, the less practical
is the estimated present value of dividends, so an
alternative approach can be used. If throughout
the option life a permanence of dividend yield is
expected (y = dividends/current asset value), then
the Black—Scholes model can be modified in the
following way [9, 15, 19]:

W =Se™ N(d,)- Ke " N(d,);
2
) log]‘z+(r—y+62jt.
1~ G\/; ’
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where 7 is the time to the option exercise (years);
N(d) is the cumulative normal distribution
function; K is the strike price (RUB); r is the
continuous yearly rate of risk-free return (growth
power) (%); o is the mean-square deviation of
the annual price/earnings ratio (%).

In such an analysis, there is something like an
endless circle since for the estimated adjustment
for dilution S, it is required to know the warrant
value W, and for valuation of the warrant, it is
required to have the adjustment for dilution S.
This problem can be solved by starting the
calculation process with an assumption in terms
of the warrant value W, (for example, the current
market value of the warrant). This will give us the
required value S), and the obtained value can be
used as an input parameter for revaluation of the
warrant value W, [15].

5. Empirical Results. As an illustration of the
model, let us consider the following example
[15]. Avatek Corporation is a company dealing
with real property. It has 19.637 million
circulating shares selling at the price of 0.38 US
dollars per share. At the present time, the
company has issued for top managers 1.8 million
European warrants whose due date expires in 4
years, and whose strike price is 2.25 US dollars.
The mean-square deviation of the price/earnings
ratio was 93%. The four-year continuous rate for
treasury bonds is equal to 4.9% per annum. The
warrants were on sale at the price of 0.12 US
dollars per warrant at the time of this analysis.
We will also add the condition that the
continuous dividend yield will remain unchanged
in the next 4 years and will be 2.51 % per
annum. It is required to estimate the adjusted
share price and warrant value as well as the top
management motivation price through the use of
the warrants.

Applying the model described by us, we have
the following input parameters of the model:

S, = 0.38 US dollars,

Ng = 19.637 million shares,

W, = 0.12 US dollars,
ny = 1.8 million warrants,
y=2.51%, t = 4 years,

K = 2.25 US dollars,
r=49 %, c=0.93.
Then

_ Song +Woyny,  0.38-19.637+0.12-1.8
ng + y, 19.637+1.8

=0.358169 (US dollars).

Si
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This adjustment for the dilution of the share
price allows to revaluate the fair market value of
the warrant W,:

2
log 70'325269 +(0.049—0.0251 + 0'33 ]4
d, == i =
! 0.93-2
=-0.006602;

d, =—0.006602—0.93-2 = —1.866602;
N(d,)=0.5-0.002641=0.497359;
N(d,)=0.5-0.469062 = 0.030938;

W, =0.358169¢ 9% .0.497359 - 2.25¢7 0094 x

% 0.030938=0.103901 (US dollars).

Please note that the obtained values d, and d,
do not match the exact tabular values of the
cumulative normal distribution function N(d) [4,
12]. That is why, to obtain the exact values, we
used the method of proportional parts [5, 17, 20].

However, our 1% iteration of the values .S
and W necessitates their further specification.
Repeating the above procedure, we obtain the
following values S and W in Tab. 1.

In order to visualize the obtained data,
let us construct graphs of the values S and W
according to the iteration number (Fig. 1, 2)
using the Matlab package for that end [21, 22].

As is clear from the graphs, the values S and
W can be theoretically adjusted until the warrant
value W has become equal to zero. The stock
value S, however, will significantly decrease as
compared to the original value S, = 0.38 US
dollars. But in actual practice, markets
ineffectually respond to issuing warrants by
companies; therefore, the stock value declines in
a minor way. That is why recommend to decide
upon an adjustment of the fair stock price which
would be following the first specification of the
fair warrant price. In such a manner, the new
market price per share will be approximately
S,= 0.336819 US dollars, and the new market
price per warrant will be W, = 0.103901 US
dollars. Considering the fact that Avatek
Corporation has 19.637 million shares in
circulation at the present moment, the top
management motivation price estimated through
the use of warrants will be approximately (0.38 —
0.336819) 19.637 = 0.847945 million US dollars.

Table 1

Results of Five Iterations of the Share Fair Market Value S and the Warrant Value W (US dollars)

Iteration 1

Iteration 2

Iteration 3 Iteration 4 Iteration 5

Share value S 0.358169

0.336819

0.316461 0.297072 0.27863

Warrant value W 0.103901

0.094364

0.085551 0.077439 -

Share Walue

0.38G— _, ; !

0.28

...............................................

03k ........ ......... .........

0 05 1 1.5 2

i
25 3 35 4 45 5

Iteration Number

Fig. 1. Share Fair Market Values S According to Iteration Number (US dollars)
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Warrant Cost

0.12G : : :

W (USD)

oogskoees ........... .....

0.075 i L L
0 05 1 15

2 25 3 35 4

fteration Mumber

Fig. 2. Warrant Fair Market Values W According to Iteration Number (US dollars)

6. Discussion. This outcome should be
compared with the closest equivalent. It would
be improvident to consider the obtained
motivation price as an absolute indicator that
decreases or increases opportunities for the
company to invest in new promising projects.
Even though the budget of the company’s
investment fund is highly restricted, this amount
of 0.847945 million US dollars is not related
directly to the current budget of the company.
This indicator is, on the contrary, market-
oriented to a greater extent and by no means
requires any incentive payment for the work of
top managers in such an amount. Quite the
opposite, it reflects a current estimate of their
performance in accordance with their skill,
reputation and motivation level.

We are of the opinion that it makes most
sense to compare the amount of 0.847945
million US dollars with the current value of the
company’s market value growth for the planned
period of 4 years. If it is expected that the
current growth value exceeds 0.847945 million
US dollars, then the method of evaluating the
top-managers’ motivation through the use of
warrants is feasible. However, the forecast
accuracy of itself, if only for 4 years ahead, must
be performed by highly skilled analysts (as the
same goes for absolute adequacy of the
motivation value obtained by us and amounting
to 0.847945 million US dollars).

100

7. Conclusion. It is possible to summarize the
results of the research conducted in this article
by formulating the following practical
conclusions.

1. In today’s economic environment, an
important characteristic of  top-echelon
executives includes not only their qualification
and business reputation but also their motivation
for the company’s development.

2. The majority of present-day investigators
have come to a general consensus that for an
objective evaluation of the top management’s
performance in a company, it is imperative for
the results of this performance to be evaluated by
the market, rather than by the subjective human
factor (which is to say, by the top managers
themselves).

3. Indexing managers’ fees according to the
company’s stock value may be accomplished, for
instance, by means of providing them with call
options on shares. However, such a policy is
dangerous since the managers are permitted to
become the company’s co-owners. That is why
we advise to use non-deliverable options
providing for no delivery of any underlying asset.
In addition, options must be of the European type
and confined to the project completion time. This
will help avoid the managers’ actions aimed at
artificial overestimation of the results of their
work, for instance, a short-term rise in the market
price of shares in the company managed by them.
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4. Motivating top managers by means of call
options on shares in the company managed by
them is fairly popular in the practice of the
financial and academic community. However,
stock call options issued to top managers are
essentially different from conventional stock
options. They are usually called warrants.

5. Even though evaluating top-managers’
motivation through the use of warrants is
certainly attractive, it stands to reason that this
motivation, as any other, must have a certain
value for the company. While the due date for
new warrants will occur in the far future, the
market is even now revaluating corporate
securities on the basis of future opportunities.
The common-stock value is adjusted with
allowance for anticipated dilution that results
from warrant exercise.

6. The Black—Scholes model is used in most
cases in order to valuate European options, since
it provides a conservative, i.e., lowest, option
value. However, for more realistic corporate
business presentation, a model with dividends for
a European-type warrant should be used.

7. A methodological difficulty of this analysis
is in the existence of a kind of an endless circle
since for an estimated adjustment for any stock
value dilution, it is required to know the warrant
value, and for valuation of the warrant, it is again
required to have an adjustment for the stock value
dilution. This problem can be solved by starting
the calculation process with an assumption in
terms of the warrant value (for example, by taking
the current market value of the warrant). This will
provide an initial estimate of the stock value that

can be then used as an input parameter for
revaluation of the warrant value.

8. The stock and warrant values can be
theoretically adjusted until the warrant value has
become equal to zero. The stock value, however,
will significantly decrease as compared to the
original market value. But in practice, markets

ineffectually respond to companies issuing
warrants. Therefore, the stock value only
decreases insignificantly. That is why it is

recommended for practitioners to decide upon
the adjustment of the fair stock price which
would be following the first specification of the
fair warrant price. In this case, the price of
motivating top managers using warrants is
calculated through multiplying the magnitude of
reduction in the stock value by the number of
the company shares in circulation.

9. The obtained top management motivation
price should be compared with the current value
of the company’s market value growth for the
planned period until the warrants are exercised.
If it is expected that the current growth value
exceeds the top management motivation price,
then this method of motivation through the use
of warrants is feasible.

The results obtained in this article may be
useful to company owners and financial analysts.
They help more efficiently motivate salaried
corporate top managers comparing the price of
their motivation with the predicted growth of the
company business market value.

This article has been prepared with financial
support from the Russian Foundation for Humanities.
Grant No. 15-02-00102.
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