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Background. In the modern digital economy, the timing of the introduction of new information and telecommunication
technologies becomes critical: launching too early may lead to unprepared infrastructure or immature market demand, while
delaying too long risks losing the market advantage to competitors. These processes can be interpreted through the lens of
progressive silent duels. Each market participant must decide when to act — that is, when to introduce, announce, or deploy a
technology — without knowing whether the competitor has already done so. In particular, when the reward of acting grows
exponentially with time — representing, for instance, cumulative technological maturity or increasing value of full deployment
— yet the risk of being second remains severe, the decision problem aligns with an exponentially-convex-reward duel.

Objective. The paper aims to determine the set of optimal time moments for an exponentially-convex-reward 1-bullet
silent duel. From a practical standpoint, the objective of this research is to determine the optimal moment for initiating or
announcing a new ICT solution in a competitive environment under the following conditions: readiness and payoff grow
progressively over time, information about competitors’ actions is unavailable until after both sides have acted, and only one
major strategic action is possible within a given competitive cycle. The goal is to identify a stable and universal decision rule,
being an optimal strategy of timing, that maximises expected reward under these uncertainty and competition constraints.

Methods. The finite 1-bullet progressive silent duel is considered, in which each of the two duelists shoots with an
exponentially-convex reward. The duel is a symmetric matrix game whose optimal value is 0, and the set of optimal strategies
is the same for both duelists, regardless of the duel size and how time is quantised. The duel is silenced because the duelist
does not learn about the action of the other duelist until the very end of the duel. The duel time quantisation is such that time
progresses by the geometrical progression pattern, according to which every following time moment is the partial sum of the
respective geometric series. In this duel, the duelist has a single optimal strategy. It is to shoot always at the third time moment,
whichever the number of time moments is. Namely, the unique optimal strategy is to shoot at either the duel end moment in the
3x3 duel, or at the three-quarters of the unit time span in bigger duels.

Results. The theoretical finding is that the unique optimal strategy is to act precisely at the third progressive time moment,
which is equivalent to around three quarters of the total planning horizon in larger duels. This result suggests that, irrespective
of the granularity of internal planning (how finely time is divided into milestones), and regardless of the scale of competition,
there exists a universal “sweet spot” for taking action. In real-world terms, this moment corresponds to a late but not final stage
of technological preparation — when the solution has reached sufficient maturity and reliability, when market conditions are
becoming favourable but not yet saturated, and when the delay is long enough to exploit exponential improvement effects but
short enough to avoid being overtaken by a rival.

Conclusions. The “silent” nature of the duel models the real-world asymmetry of competitive information. For enterprises
introducing new ICT systems, the third progressive moment represents a strategically balanced readiness threshold. It
minimises the risk of premature launch (insufficient maturity) and the threat of excessive delay (competitor’s precedence),
producing a dominant timing equilibrium that is independent of specific market size or implementation granularity.

Keywords: timing of innovation, 1-bullet silent duel; time progression; exponentially-convex reward; matrix game, optimal
time moment.

1. Finite 1-bullet progressive silent duels unprepared infrastructure or immature market demand,
while delaying too long risks losing the market
advantage to competitors [1], [5], [6].

These processes can be interpreted through the lens
of progressive silent duels [7], [8]. Each market
. . . . participant must decide when to act — that is, when to
distribute, or implement innovations such as cloud .

introduce, announce, or deploy a technology — without

SEIVICES, loT platforms, or 5G—ba§ed apphgat.lons face knowing whether the competitor has already done so.
rivals with comparable competencies and similar goals . . .
The silence of the duel reflects informational

[3), [4]. The timing of technological introduction asymmetry: firms are often unaware of their rivals’
becomes critical: launching too early may lead to Y e .
exact readiness or launch schedule until outcomes

In the modern digital economy, the introduction of
new information and telecommunication technologies
(ICT) frequently unfolds as a competitive and time-
sensitive process [1], [2]. Enterprises that develop,
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(market reactions, adoption rates, or partnership
formations) become publicly observable [2], [9], [10].

In particular, when the reward of acting grows
exponentially with time — representing, for instance,
cumulative technological maturity or increasing value
of full deployment — yet the risk of being second
remains severe, the decision problem aligns with an
exponentially-convex-reward duel [11], [12]. Thus, the
“progressive silent duel” serves as an analytical
metaphor for the dynamics of timing in ICT innovation
races, where both sides continuously accumulate
capability, but must ultimately commit to a single,
irreversible decision point [2], [5], [13], [14].

Finite 1-bullet silent duels are used to model one-
decision-making competition between two identical
intelligent competitors (duelists) through a quantised
time span [13], [15], where the duelist benefits from
shooting as late as possible but only by acting (or,
speaking metaphorically, shooting its single bullet) first
[7], [10], [16], [17]. The duel time span is a set

N
T, :{tq}q:1 c[0;1] by ¢, <t,.,
Vg=1,N-land £, =0, t, =1 for Ne N\{1,2} (1)

of N successive time moments of possible shooting
(acting) [11], [17], [18]. The duel is silenced because
the duelist does not learn about the action of the other
duelist until the very end of the duel ¢, =1 [1], [9].

Apart from ICT, such delays are typical for time-lagged
systems like decentralised financial ~ systems,
jurisprudence, advertising, and general publicising [16],
[19], where the system manager temporarily maintains
uncertainty with a purpose of accumulating additional
advantage for the system development or evolution.

A finite 1-bullet silent duel is a symmetric matrix
game

(XN,YNsUN>:<{xi}i]il’{yj};v:1’UN>

by X, =Y, =T, 2)
with a skew-symmetric payoff matrix
T
UN = |:uij :|N><N = [_uﬁ ]NxN - _UN (3)

of the first duelist’s rewards. The solution of game (2)
with (3) and (1) is determined by how moments {tq};:
are assigned within interval (0;1) and how matrix (3) is

structured. Owing to the game symmetry, the set of
optimal strategies is the same for both duelists, and the
optimal value of the game is 0. Usually, the system
manager benefits from that this set contains pure

strategies, i.e. optimal time moments to act.
Furthermore, the perfect case is when just a single
optimal time moment exists. In this way, the system
manager latently forces both duelists to act at such a
moment. This serves for the system stability and
controllability.

L N-1 .
Assigning internal moments {tq} , of possible
=

shooting must regard the growing tension,
responsibility, and plausible anxiety as the duel
progresses. Therefore, as the duelist approaches the end
moment ¢, =1, the space between consecutive

moments 7, and ¢, ¢ =1, N -1, should not shorten:

g+l

Iy =l > lin =1,

Vg=2,N-1for NeN\{1,2}. (4)

In the 3x3 duel set T, ={O,%,l} and thus the single

internal moment is equally distant from the duel’s
beginning and end, still obeying (4). In bigger duels, the
density of the duelist’s pure strategies must gradually
grow as the duelist approaches the duel end [7], [§],
[14], [20]. One of the patterns of such growth is the
geometrical progression, according to which every
following moment is the partial sum of the respective
geometric series:

q-1 _
W=2.2-
1=1
Then game (2) with (3) and
g1V
7, =10, {%} ,
q=2

is a finite 1-bullet progressive silent duel whose time
schedule obeys (4) as

forq 2,N-1.

1} for NeN\{L,2}  (5)

f,—t,,

>t,.,—t, Vq=2,N-2 for NeN\{l,2,3}

and 1, | —t, , =ty —ty, =— for NeN\{1,2}. (6)
2. Reward exponential rate

In finite 1-bullet silent duels,

u; =g (x)-g(y;)+2(x)g(y )Slgn( %)
for i=1, N and j=1 @)

by some discrete reward functions g(x,) and g( y j) of
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the first and second duelists, respectively, where
g(t)=g(0)=0and g(1,)=g(l)=1. (8

Generally  speaking, function g(tq) must be

nondecreasing [11], [21], but it is quite appropriate to
consider an exponentially-increasing reward function

olr,) ==, ©)

e—1

which, as it is easy to get convinced, obeys
requirements (8). Function (9) is an exponentially-
convex-reward function. Upon plugging it into (7),
entry u; of payoff matrix (3) is calculated as

e -1 " -1 e"—1 &7 -1

e—1 - e-1 e-1 e-1
_ & — +(e“l —1)(@” —1)

(1)

for i=1,_N and j=1,_N.

-sign(yj —xl.)z

U

- ~sign(yj—xl.)

(10)

The objective is to determine the set of optimal time
moments @(N)c T, for exponentially-convex-reward

1-bullet silent duel (2) with (5) and (3) as (10). Herein,
it ought to be necessarily noted that

B 1-e” +(1—1)-(€y/ —1) B 1-eV
(e-1)’ e-1

T <0 Vj=2,N

and thus the duel beginning moment # =0 is never

optimal in such a duel, whichever the number of time
moments is:

1, 2O(N) VN eN\{],2}. (11)
From a practical standpoint, the objective of this
research is to determine the optimal moment for
initiating or announcing a new ICT solution in a
competitive  environment under the following
conditions: readiness and payoff grow progressively
over time [3], [22], information about competitors’
actions is unavailable until after both sides have acted
[23], [24], and only one major strategic action (e. g.,
product launch, system integration, or partnership
announcement) is possible within a given competitive
cycle. The goal is to identify a stable and universal
decision rule — an optimal strategy of timing — that
maximises expected reward under these uncertainty and
competition constraints. In applied terms, the model
provides guidance for organisations on when to act
during the technology development and market

preparation process, particularly when the decision is
constrained by the exponential growth of potential
benefits and silence regarding the competitor’s actions.

3. Optimal time moment

Theorem 1. Entry u, by (10), considered as a
discrete function of index j=1,n—1 by ne{Z,_N},
strictly decreases as index j is increased. Entry u,, by
(10), considered as a discrete function of index
j=n+1L,N by ne{Z,N—l}, strictly decreases as
index j is increased.

Proof. Plugging i = into (10) for ne {Z,_N} , entry

X, Y

e (e )

(e-1)
e —1 e —1) e’ -1
e—1 e—1 e—1

for j:I,n——l at ne{Z,_N}

Y e—1

(12)

Due to " >1 and e’ >1 by x,>0 and y, >0,
respectively, entry (12) is a negatively-sloped line with

respect to exponent e’’ . Therefore, entry (12) strictly
decreases as index j is increased off 1 up to n—1.

Plugging i =n into (10) for ne {2, N—l} , entry

oo (e

(e-1)
_en-1 1_e"" -1 .ey’ -1
e—1 e—1 e—1

for j=n+1,N at ne{2, N-1{.

K e—1

(13)
Inasmuch as

e’ —1

e—

1>

>0,

entry (13) is a negatively-sloped line with respect to

exponent e’ . Therefore, entry (13) strictly decreases as
index j isincreased off n+1upto N. 0O

Theorem 2. Whichever the number of time
moments is in exponentially-convex-reward 1-bullet
silent duel (2) with (5) and (3) as (10), the set of
optimal time moments is a singleton and invariant with
respect to the moment index:

O(N)={1,} YNeN\{12}. (14)

99



100 INFORMATION AND TELECOMMUNICATION SCIENCES VOLUME 16 NUMBER 2 JULY-DECEMBER 2025 97-104

Proof. In the 3x3 duel, time moment # =1 is

single optimal if the third row of matrix (3) is positive
except for entry u,, =0 . Herein,

et e (" =1)(e" -1)

Uy = e—1 - (6—1)2 =
= (¢’
Cesl (el
and
0 - e —e” - (e’YJ —1)(eyl —1) _

e—1

(e-1)
:el_\/g_(e'—l)(\/;—l)
(e=1)
:e—2\/;+1

e—1

e—1
>0.2449,

1. e. time moment ¢, =1 is single optimal in the 3x3
duel.

| W

Time moment ¢, =— is single optimal in an N xN

-

duel by N e N\{1,2,3

3 e—1 (e_l)z

if inequalities

Vyj<x3=%by j=L2 (15)
and
et — e (eYs —1)(eyf 1) 0
VT, (e—1)2
Vyj>x3=% by j:r (16)

hold. Owing to Theorem 1, function u,; by (15) is
decreasing with respect to index j=1,2, and hence

inequality (15) is equivalent to inequality:

oo (e e
Uy = o1 (e—1)2 -
ete—e" —eet+e” —eBe” +e +e" -1
i (e-1) '

ete—ee+2e —e"e -1

(1)

3 1 31
_ete—ele+2e? —eter -1
(e-1)

1318
4 _ 52 2 _ 4 _
_et-e +2e? —e 1>0'0271’

(e1y
i. e. inequalities (15) hold.
Owing to Theorem 1, function u;; by (16) is

decreasing with respect to index j =4, N, and hence
inequality (16) is equivalent to inequality

Uyy = =
3N e—l (6—1)2

e” —e+(ex3 —1)(3‘1) _2e% —e—1
e-1 (e—l)2

e—1

3
4,
_2et=e=l 03001,

e—1

i. e. inequalities (16) hold. 0O

4. Limitation of time uniform quantisation

It is worth noting that just the time progression by
(5) creates the duel solution invariant by (14), when the
exponential growth factor is 1 by (9). Thus, when

N q-1 N
TN={fq}q=1={m} |
.

for NeN\{1,2},

c[0;1]

(17)

no invariant exists for exponentially-convex-reward 1-
bullet silent duel (2) with (17) and (3) as (10). In
particular, if the time progression by (5) is substituted
with the time uniform quantisation by (17), then pure
strategy solutions exist only when the duelist has three
to five time moments to shoot [23]:

O(3)={n}={1},

whereas
O(N)=@ vNeN\{i,5}.

If time progresses by set (17) and, instead of
exponentially-convex-reward function (9) for (7),

linear-reward function g(tq):tq is used [13], set
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©(N) bears some resemblance to that of the

exponentially-convex-reward duel with the time
uniform quantisation by (17), but the system manager
must not schedule the duel along eight time moments or
more:

whereas
©(6)= and O(N)=@ ¥N eN\{L,7}.

So, the time progression by (5) along with the naturally
nonlinear reward growth by (9) ensure the stability and
controllability of discrete systems modelled by silent
duels [2], [7], [15], [16].

5. Discussion

The 1-bullet model imposes a fundamental
limitation because it allows for only one strategic,
irreversible action by each player. In real ICT markets,
competitive interaction is typically multi-stage and
iterative, involving sequential phases of development,
testing, pilot deployment, scaling, and subsequent
updates of technological solutions. Under such
conditions, decisions made at early stages may be
revised or adjusted later.

Thus, the 1-bullet duel does not account for adaptive
learning, market feedback, or reactive strategy
adjustments after observing competitors’ actions. It also
abstracts from reputational effects, dynamic investment
decisions, and the gradual accumulation of competitive
advantages. For this reason, the obtained result should
not be interpreted as a direct prescription for the entire
innovation cycle, but rather as a characterisation of a
single, critical decision moment.

Despite these limitations, the result of the 1-bullet
model can be interpreted as representative of the early
phase of a multi-shot innovation cycle, when future
actions are still undefined, and the key decision
concerns the timing of the first substantial market entry.
At this stage, competition often exhibits the
characteristics of a silent duel: information about
competitors’ readiness is limited, and the first
significant action has a disproportionately large impact
on the subsequent development trajectory.

In this context, the 1-bullet model may be viewed as
a local approximation of a more complex dynamic
game, capturing the initial “decision node” of a multi-
stage process. The resulting unique optimal timing
strategy should then be interpreted not as the final

launch time of the entire technology, but as the optimal
moment for the first irreversible commitment (such as a
public announcement, a large-scale pilot, or entry into a
strategic partnership).

Thus, the 1-bullet progressive silent duel does not
aim to fully describe multi-shot innovation competition,
but provides an analytically rigorous and interpretable
result for the critical initial stage of strategic timing
decisions. A multi-stage innovation process can be
viewed as a sequence of critical decision moments, each
of which requires an agent to either undertake or
postpone a single, irreversible action. Although the
overall interaction is repeated, each stage locally
exhibits the structure of a 1-bullet game: the player
either “shoots” (commits) or continues to wait.

In this sense, the 1-bullet progressive silent duel
serves as an elementary building block of a more
complex dynamic game. The multi-stage model
emerges through recursive repetition of such local
duels, where each subsequent subgame starts under new
initial conditions determined by the outcome of the
previous stage.

Formally, after the completion of each stage of the
innovation cycle, a subgame arises in which the level of
technological maturity is updated, the reward function
is modified (scaled or shifted), the time horizon is
shortened or renormalised, and the information
structure again becomes silent with respect to future
competitor actions. Under fixed subgame conditions,
the strategic choice reduces to determining a single
optimal timing decision. Therefore, each subgame in
isolation constitutes a 1-bullet progressive silent duel
with exponentially convex reward, for which a unique
optimal strategy continues to exist.

If the reward structure preserves its exponentially
convex form at each stage, the optimal strategy in each
subgame can be determined independently of future
stages. This implies that the strategy is dynamically
consistent: the optimal choice in the current subgame
remains optimal regardless of which subsequent
subgames may arise. In this case, the multi-stage game
admits a solution via backward induction, where the
decision at each stage reduces to solving the
corresponding 1-bullet duel. Consequently, the unique
optimal third progressive timing moment constitutes a
locally stable decision rule at each stage of the
innovation process.

In practical ICT applications, this recursive structure
corresponds to staged technology deployment: each
phase (announcement, pilot, scaling, upgrade) creates a
new cycle of waiting and decision-making. Although
competition is multi-shot overall, each cycle involves a
local problem of choosing the timing of an irreversible

101



102

action under limited information. Thus, the I1-bullet
model does not contradict the multi-stage reality; rather,
it provides a micro-level decision logic that is
recursively embedded within the broader dynamics of
innovation competition.

A multi-stage innovation competition can be
interpreted as a recursive sequence of 1-bullet
progressive silent duels, each defined by updated
reward conditions and time horizons. As long as the
exponentially convex reward structure is preserved, the
unique optimal third progressive timing moment
remains locally optimal in each subgame, ensuring
dynamic consistency of the multi-stage strategy.

6. Conclusion

In exponentially-convex-reward 1-bullet progressive
silent duel (2) with (5) and (3) as (10), the duelist has
the single optimal strategy. It is to shoot always at the
third time moment, whichever the number of time
moments is, making thus this solution a unique
invariant. Namely, the unique optimal strategy is to
shoot at either the duel end moment in the 3x3 duel, or
at the three-quarters of the unit time span in bigger
duels.

The theoretical finding — that the unique optimal
strategy is to act precisely at the third progressive time
moment (equivalently, around three quarters of the total
planning horizon in larger duels) — translates into a
surprisingly stable rule for ICT-related competition.
This result suggests that, irrespective of the granularity
of internal planning (how finely time is divided into
milestones), and regardless of the scale of competition,
there exists a universal “sweet spot” for taking action.
In real-world terms, this moment corresponds to a late
but not final stage of technological preparation — when
the solution has reached sufficient maturity and
reliability, when market conditions are becoming
favourable but not yet saturated, and when the delay is
long enough to exploit exponential improvement effects
but short enough to avoid being overtaken by a rival.
Hence, for enterprises introducing new ICT systems,
the third moment represents a strategically balanced
readiness threshold. It minimises the risk of premature
launch (insufficient maturity) and the threat of
excessive delay (competitor’s precedence), producing a
dominant timing equilibrium that is independent of
specific market size or implementation granularity.

The research confirms that in exponentially
progressive competitive environments, the decision
“when to act” can have a single dominant optimum. For
technology innovators, this means that launch timing
should not be arbitrary or purely reactive — it should

INFORMATION AND TELECOMMUNICATION SCIENCES VOLUME 16 NUMBER 2 JULY-DECEMBER 2025 97-104

follow a structurally defined rule derived from reward
progression patterns.

The fact that the same optimal timing persists
regardless of how the time horizon is discretized
implies a scale-invariant principle of decision-making.
Whether strategic planning spans months or years, the
optimal readiness point remains proportionally fixed —
approximately three-quarters through the planning
cycle.

Acting too early in technological competition
usually underutilises the potential exponential payoff of
readiness, while acting too late risks being pre-empted.
The third progressive moment rule offers an operational
balance between these extremes, guiding firms toward
efficient deployment timing. This is a risk-reward
balance for ICT innovators.

The “silent” nature of the duel models the real-world
asymmetry of competitive information. Organisations
should therefore treat the absence of reliable
intelligence about competitors not as a drawback, but as
a structural feature of the decision environment — one
that can be strategically managed using timing-based
optimisation. For policymakers and ICT managers,
these results highlight the importance of integrating
mathematically grounded timing models into innovation
management frameworks, particularly where unit-factor
exponential growth of technological reward is expected.

A key economic insight of the study lies in the
contrast between uniform and progressive growth of
readiness to act and expected reward. Under uniform
growth, each additional unit of waiting increases the
attractiveness of delay by approximately the same
amount. In such conditions, the strategic timing
becomes unstable: small changes in beliefs,
information, or expectations about the competitor’s
actions may shift the optimal moment over a wide range
or even destroy its uniqueness. Economically, this
corresponds to a situation of “permanent waiting”,
where no moment is qualitatively superior to its
neighbors, and strategic behavior becomes excessively
sensitive to noise and speculative signals.

By contrast, progressive growth of readiness and
reward (in particular, exponentially convex growth in
progressive time) introduces asymmetry between early
and late decision moments. Each additional unit of
waiting yields an increasing marginal benefit, while
simultaneously raising the strategic cost of losing
initiative. This creates a well-defined balance between
the value of waiting and the cost of delay.

From an economic perspective, a progressive reward
structure endogenously disciplines strategic choice: the
optimal timing becomes stable, locally isolated, and
robust to small perturbations. This explains why



progressive growth ensures the controllability of
decisions in competitive ICT innovation processes,
whereas uniform growth tends to generate strategic
instability.
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Pomaniok B.B.

€1uHuii ONTHMAJILHUI MOMEHT Yacy B OJHOKYJbOBili mporpecuBHiii Oe3mymMHil ayesi 3 eKcmoHeHUiaJbHO-
onykJor0 BuHaropopoio y 3anycky IKT-innoBauiii

Binnuybkuii mopeogensHo-ekonomiunull incmumym Jepicagnozo mopaoeeibHo-eKOHOMIUHO20 YHigepcumenmy, M. Binnuys,
VYkpaina

IIpodsnemaTuka. Y cyyacHiii nudpoBiii eKOHOMIli Yac yHNpoBaDKEHHsS HOBHX IH(MOPMALIHHHMX 1 TENEKOMYHIKAIHHUX
TEXHOJIOTiH HAOyBae KPUTUYHOTO 3HAYCHHS: HAJITO PAHHIN 3aIlyCK MOXE MPHU3BECTH JI0 HETOTOBHOCTI iH(pacTpyKTypH abo
HE3pLIOro PUHKOBOTO MOMHUTY, TOAI SK HaJMIpHE 3BOJIKaHHS Hece PHU3MK BTPATH KOHKYPEHTHOI mepeard. Taki mporecw
MOKHA IHTEpIPETYBaTH Kpi3b IIPU3MY IIPOrPECHBHUX Oe3MIyMHHX Jyeneid. KoxkeH ydacHHK pHHKY Ma€ BUPIIIUTH, KOJIH JISTH
— TOOTO KOJIM BIPOBAJDKYBATH, OTOJIOIIYBATH UM PO3TOPTATH TEXHOJOTII0 — HE 3HAIOYH, YN BXKE 3pOOMB 1€ KOHKYPEHT.
30KpeMa, KO BUTPAII Bif JIil 3p0cTae eKCIOHEHITIABHO 3 YaCOM — BiI0OpaKaloun, HAPHUKIA, KyMYJIITHBHE TEXHONOTIUHE
JI03piBaHHS a00 301IBLICHHS BAPTOCTI IOBHOTO PO3TOPTAHHS, — aJIe PU3UK ONMHUTUCS APYTHM 3AJTHIIAETHCS 3HAYHHM, 33724
HPHUITHATTS PILICHHS Y3TOKYETBCS 3 MOJICILTIO Iyedli 3 eKCIIOHEHIIaIbHO-OIYKJIOK BHHATOPOOI.

Meta aociizeHHsl. MeTo0 € BH3HAYCHHS MHOXHHM ONTHMAJBHHX MOMEHTIB 9acy B OJHOKYJBOBIH TPOTPECHBHIN
Oe3ImyMHii Tyerni 3 eKCIOHeHIIIaTbHO-0MYKIIO BHHATOPOIO0I0. 3 MPAKTHYHOTO TOTIISITY, METa IIbOTO OCHiKEHHS TIOJIATaE y
BHU3HAUCHHI ONTHMAIBLHOTO MOMEHTY NS IHINIFOBaHHSA a00 OTOJOMIEHHS HOBOTO pileHHS Yy cdepi iHpopMamiiHux Ta
tenekoMyHikaiiitHux texxonorid (IKT) y KOHKypeHTHOMY cepeloBHMIli 3a TaKUX YMOB: PiBeHb 'OTOBHOCTI Ta MOTEHIIiiiHA
BHHAr0Opo/ia 3pOCTAI0Th TIOCTYIIOBO 3 4acoM; iH(popMallis Npo il KOHKYPEHTIB BiICYTHS O MOMEHTY, KOJIU OOMJIBI CTOPOHU
BIKE 3JUHCHIIM CBOi KPOKHM; y MEXax OJHOIO KOHKYPEHTHOTO LMKy MOXIIMBA JIMIIE OJHA KJIFOUOBA CTpaTeriyHa is.
3aBiaHHAM € ifeHTH]IKalis cTabUIBHOTO Ta YHIBEpPCANLHOTO MpaBWIAa NPUHHSTTS pillieHb, ske Oyao O ONTHManbHOIO
CTpaTeTi€lo MOMEHTY Jii, III0 MAKCHMI3y€e 04iKyBaHy BHHAropoay B yMOBaX HEBU3HAYEHOCTI Ta KOHKYPEHIII.

Metoauka peanizamii. PosrasmaeTsest cKiHUeHHa ORHOKYIBOBA TPOTPECHBHA OE3NIyMHA Tyelnb, Y SKiil KOXKEH i3 JJBOX
IyeNsHTIB POOUTH TIOCTPLT 3 EKCIOHEHIIANBHO-OMYKIOK BHHATOPOMOI0. Jlyemb € CHMETPHYHOI MATPHYHOI TPOIO0 3
HyJIbOBHM ONTHMAIBHUM 3HAYEHHAM, 1| MHOKHHA ONTHMAJbHUX CTPATETill € OJJHAKOBOIO ATl 000X JIyeISHTIB, HE3AIEKHO BiJ
po3Mipy jyeni Ta croco0y KBaHTyBaHHs 4acy. Jlyenb € Oe3lIyMHOI, OCKUIbKM OJMH AYENISHT He 3HA€ MpO [0 IHIIOro
AyelsHTa 0 CaMOro 3aBeplieHHS jayerni. KBaHTyBaHHSA yacy moOyZoOBaHO 3a TEOMETPHYHOIO IPOIPECi€lo, 3TITHO 3 SKOKO
KOXKCH HACTYIHMI MOMEHT 4acy € YacTKOBOIO CYyMOIO BiAIOBIJHOTO T€OMETPHYHOTO psmy. Y Wil Ayeni JyelIsHT Mae JHIe
OJIHY ONTHMAJIbHY CTPATErit0 — 3aBX/(H CTPUIATH B TPETiil MOMEHT 4Yacy, HE3aJIeXKHO Bijl KIIBKOCTI 4aCOBHX MOMEHTIB. Taka
€IIMHA ONTHMAJIbHA CTPATETis MOJATaE B TOMY, 00 CTPUIATH ab0 B KiHIEBUH MOMEHT Y 3x3 -nyeni, abo Ha TPhOX UBEPTSIX
OJMHUYHOTO YaCOBOTO {HTEPBANY Y OUTBIINX TyeIsX.

Pesyabratu nocaimxenns. TeopeTuyHuii pe3ysibTaT MONSTAE B TOMY, 110 €IMHOI0 ONTHMAJIBHOIO CTPATETIEIO € JIisl came B
TPEThOMY MPOIPECMBHOMY MOMEHTI 4Yacy, IO €KBIBJIEHTHO MPUOIM3HO TPhOM UBEPTSIM YChOTO IUIAHOBOTO TOPH3OHTY B
Oumpimmx jayensx. Lleif pe3ysibTar CBiAYMTh, 10 HE3AIEKHO Bif JAeTami3alil BHYTPIIIHBOTO IUIAaHYBaHHS (TOOTO Bifg TOTO,
HACKUIBKHM JIPIOHO TIOJLICHO Yac Ha €TalM), a TaKOX HE3aJEKHO BiJ] MacmTady KOHKYpEHIIl, iCHye yHiBepcalbHa “TOYKaA
piBHOBaru Jii”. ¥V pealbHUX yMOBaX Ilel MOMEHT BIJIOBIJa€ Mi3HbOMY, alle II¢ HE 3aBEpIIATLHOMY €Tary TEXHOJIOTIYHOI
HiZATOTOBKM — KOJM PIMIEHHS JOCAIJIO JIOCTAaTHHOTO pIBHS 3pUIOCTI Ta HAAIMHOCTI, KONM PHUHKOBI YMOBH CTalOTh
CTIPUSTINBHIMHY, aie 1IIe He HaCHYCHUMH, 1 KOJIM 3aTPHMKa € JOCTAaTHBO JOBIOI0, 1100 BUKOPHCTATH CKCIIOHEHIIANBHAN eeKT
TIOKpAICHHS, aJle He HACTLIbKH BEJMKOIO, 00 CYNEePHUK BCTUT 00IrHATH.

BucHoBku. “besmyMua” mprpozaa ayerni MOJENIoe peatbHy aCHMETpi0 KOHKYpeHTHOI iHdopmartii. [t mimnpieMcTs, mo
BIpOBamKyIoTh HOBI IKT-crcTemu, TpeTiif mporpecBHUI MOMEHT Yacy € CTpaTeridHo 30aJaHCOBAHIM ITOPOTOM TOTOBHOCTI.
Bin MiHIMI3y€e pHU3HK TIepeT9acHOTO 3aITyCcKy (HEAOCTATHS 3PiTiCTh TEXHOJOTI) Ta 3arpo3y HaAMIPHOTO 3BOJIKaHHS (TIepeBara
KOHKYpeHTa), (opMyloun JTOMIHAHTHY PIiBHOBAary uacy Jii, sika He 3aJIeKUTh BiJl KOHKPETHOTO PO3MIPY PUHKY UM PIBHS
JeTaizamii BIpOBaKCHHS.

Knwuosi cnosa: maiimine innosayii; 00HOKy1608a Oe3uyMHa Oyelb, HaACOBA NPOZPECis; eKCHOHEeHWIATbHO-ONYKId
BUHA2OPOOA; MAMPUUHA 2PA; ONMUMATBHUL MOMEHIN YaCY.
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