[

GEORGIAN AMERICAN
UNIVERSITY

GEORGIAN AMERICAN UNIVERSISTY (GAU)

Conference Materials

Applications of Stochastic Processes
and Mathematical
Statistics to Financial Economics and
Social Sciences VI

BUSINESS SCHOOL
BUSINESS RESEARCH
SCIENTIFIC CENTER




J560rm e 539603410 b039MLoE G0
Georgian American Universisty (GAU)

099900b3930000 3039159005 S 3509353037900 LGsGoLE0Io
359099690560 5306BLE 93mbMT03oLS s LrEsErME
d93b09M9090do VI
Applications of Stochastic Processes and Mathematical Statistics to
Financial Economics and Social Sciences VI

0d0¢olol 3936096M90900L5 s 0bMmzs30900L 2021-{erols
BILOOZIO

Thbilisi Science and Innovation Festival 2021

3Mbx39Mm9b630s, 16-17 093998960, 2021, mdogrolio, GAU
Conference, 16-17 December, 2021, Tbilisi, GAU

3™bx39Mm9bz00l AsLogngdo
Conference Materials

d0BbgLOL LzMd
Business School

d0Bbgl 33¢ 93900l LHAg3609OH™ 396G O
Business Research Scientific Center

»doobo 2021
Thilisi 2021



® N o U

dobssmLo

B. Chikvinidze, M. Mania, R. Tevzadze, The Stochastic Exponential as a Solution of Functional
Equations. (1-11)

G. Giorgobiani, V. Kvaratskhelia, Hadamard Matrices and Some Related Problems. (12-16)

L. Gachechiladze, T. Uzunashvili, T. Toronjadze, Valuation of Hedging Strategies using Collars
with Strike Prices Predicted by Machine Learning Models. (17-21)

N. Kalandarishvili, T. Uzunashvili, Challenges Financing and Pricing of Medical Services in
Healthcare. (22-28)

S. Chkheidze, Integrated Management System in Education (29-38)

T. Toronjadze, Semimartingale Convergence Sets. (39-42)

T. Kvirikashvili, Organizational Triggers in Relation to Service Employees Performance. (43-55)
D. Aslamazishvili, T. Babko, Life Performance Score in Managing Intangible Elements in
Organizations (56-62)

D. Papuashvili, 3o0dg660l30, Gmam®g LobEgdmemo 3609369@mdob Lomdghsgom Gobzo  (63-68)


user
Typewritten text
(1-11)

user
Typewritten text
(12-

user
Typewritten text
16)

user
Typewritten text
(17-21)

user
Typewritten text
(22-28)

user
Typewritten text
(29-38)

user
Typewritten text
(39-42)

user
Typewritten text
(43-55)

user
Typewritten text
(56-62)

user
Typewritten text
(63-68)


The Stochastic Exponential as a Solution of
Functional Equations

B. Chikvinidze?, M. Mania? and R. Tevzadze®)

) Georgian-American University and Institute of Cybernetics of Georgian
Technical University, Thilisi, Georgia
2 Razmadze Mathematical Institute of Thilisi State University and
Georgian-American University, Thbilisi, Georgia,
3) Georgian-American University and Institute of Cybernetics of Georgian
Technical University, Thilisi, Georgia

1. Introduction. For a continuous semimartingale X = (X;,t > 0),
with Xy = 0, the stochastic exponential is defined as

E(X) =30 >0, (1)
where (X) is the square characteristic of the martingale part of X.
& (X) is the unique solution of the linear stochastic differential equation

t
Zt:1+/stXs, t>0
0

and in this sense Z; = &£/(X) is the stochastic analogue of the usual exponen-
tial function f(z) = e“, which is the unique solution of the linear differential

equation f.(z) = cf(x), f(0) = 1.
On the other hand, it is well known that the property

et = e for all z,y € R @)

is a characterizing property of exponential functions and in a very wide class
of functions (e.g., in the class of measurable functions) f(x) = e, where
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¢ € R is some constant, is the general solution of the Cauchy exponential
functional equation

flx+y)=f(x)f(y) forall v,y € R. (3)

Similar to (2) property of the stochastic exponential (4) is the equality
EX)EY)=&X+Y +(X,Y)), t>0, (4)

which is valid for any pair X,Y of semimartingales, where the additional
term (X,Y’) is the mutual characteristic of semimartingales X and Y. For
the properties of stochastic exponential and for all unexplained notations
from the martingale theory, we refer to [4] or [9] .

By definition, the stochastic exponential &(X) of a continuous semi-
martingale X can be expressed as a two-dimensional exponential function
of a semimartingale and its square characteristic at time ¢

E(X) = f((X), Xy), t2>0, (5)

where f(u,v) = e*"2%, u > 0,v € R. It follows from (4), that this function
satisfies the following functional equation

FUXD) s X) fF((YV), Vi) = F(X + Y ), Xo + Y+ (X, Y )), (6)

valid for any continuous semimartingales X and Y vanishing at 0. It is easy
to verify that (6) is also true for the function

flu,v) = Ty > 0,0 € R, (7)

for any constant ¢ € R.

Denote by S the class of continuous semimartingales and let V be a
subclass of S, for which equation (6) is satisfied. Following [7] we call the
class V the domain of validity of equation (6).

One is led to the following question: given a class of two-dimensional
functions (e.g., measurable, continuous), how small a class of semimartingales
V can we take, so that the solutions of (6) remain to be only functions of the
form (7).

We show in Theorem 1, that if equation (6) is satisfied for the class of
stochastic integrals h - W with respect to the given Brownian Motion W and
with deterministic integrands 0 < h < 1, then the solution of equation (6)
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is of the form (7). We prove this theorem by using the Cauchy exponential
functional equation and the corresponding ”almost” version.

If the domain of validity of equation (7) consists only of a single Brownian
Motion W (V = {W}), which corresponds (if we take X =Y = W in (6))
to the equation

fQ(t7 Wt) = f(4t7 2Wt + t)a t Z 07 (8)

then there exists a different from (7) continuous solution of equation (6) (see
the counterexample after the proof of Theorem 1).

Note that the stochastic exponential (X ) transforms the class of contin-
uous semimartingales into itself and this mapping is non-anticipative in the
following sense: An adapted continuous process F(t,X), ¢t > 0, depending
on X € §, is non-anticipative, if for any continuous semimartingales X and
Yandt>0

F(t,X)=F(Y), when X;,=Y, forall s<t.

Therefore, it seems natural to consider a functional equation for stochastic
exponentials in terms of non-anticipative functionals

Ft, X)F(t,Y) = F(t, X +Y + (X,Y)), (9)

where by the property (4) the stochastic exponential & (X) satisfies equation
(9), which represents more general form of equation (6). But (9) will be not
a characterizing property of the stochastic exponential, since there exists a
whole class of solutions of (9) which are not stochastic exponentials. E.g., if

F(t, X) = elo K02IX3000) - x ¢ 8, (10)

where (k(t,s),s > 0,t > 0) is bounded, measurable deterministic function,
then it is easy to see that F'(¢,X) defined by (10) satisfies (9), but such
processes are not always stochastic exponentials, see Theorem 2 and the
remark at the end of the paper. In Theorem 2 we prove that under some

restriction on the class of non-anticipative functionals, the general solution
of (9) is of the form (10).

2. Functional equation for a function of a semimartingale and its
square characteristic. Let W = (IW;,t > 0) be a standard Brownian Mo-
tion defined on a complete probability space (Q, F,P). Let F' = (F;,t > 0)



be a filtration satisfying the usual conditions of right-continuity and com-
pleteness. Let F'" = (FV,t > 0) be the filtration generated by the Brownian
Motion W.

Let S (resp. M) be the class of continuous semimartingales (martingales)
vanishing at 0.

Let MW (I) be a sub-class of stochastic integrals h- W with respect to the
Brownian Motion W with integrands h, such that h, = Ijs<y<4,0 < s < £,

Let (f (u,v),u > 0,v € R) be a function of two variables . We consider
the functional equation

FUXD) 6 X) (V)6 Y:) = F(X +Y), Xy + Y+ (X, Y)y), (11)

for any X,Y € V and P- a.e. for each t > 0, where V is some class of
continuous semimartingales, the domain of validity of equation (11).

Theorem 1. Let (f (u,v),u > 0,v € R) be a function of two variables.
Then the following assertions are equivalent:

a) The function f is a continuous strictly positive solution of the func-
tional equation (11) with the domain of validity V = S.

b) The function f is a continuous strictly positive solution of the func-
tional equation (11) with the domain of validity V = MW (I).

¢) The function f is of the form

f(u,v) = e®~2%  for some constant ¢ € R.

If we shall consider only measurable solutions, then the following two
conditions will be equivalent:

b') The function f is a measurable strictly positive solution of the func-
tional equation (11) with the domain of validity V = MW (I).

) The function f = (f(u,v),u > 0,v € R) coincides with the function

e®~3"  for some constant ¢ € R (12)

almost everywhere with respect to the Lebesgue measure on R, x R.

Proof. The implication a) — b) is evident. Let us prove the implication
b) = c).

It follows from equation (11) that for any bounded deterministic functions

hand g t t t t
f( /0 h2du, /0 huqu> f( /0 Gdu, /0 guqu> - (13)
4



t

= f(/ot(gu + hy)*du, /Ot(gu + hy)dW, + /0 guhudu>

P- a.e. for each t > 0.
For any fixed pair s < t if we take h, = Iy« and g, = Is<u<y), from
(13) we obtain that P-a.s.

f(SaWs)f(t_SaWt _Ws) = f(tv Wt) (14)
From (14) we have that

0 = E1(f(s,w,) f(t—s, Wi W) £F(t,W2)) = (15)

= /R /R L5 (s,0) ft—s) 2 (taty) P(8, ) p(t — 5,y — x)dzdy,

962
where p(s, 7) = =" 2.
Therefore, for any s > 0,t > 0,s <t

f(s,2)f(t —s,y) = f(t,x+y) forall z,y € R (16)

almost surely with respect to the Lebesgue measure on R?.

If f(t,z) is continuous, then (16) is fulfilled for all s > 0,¢ > 0,s < t,z €
R,y € R and f satisfies the two-dimensional Cauchy exponential functional
equation. The general continuous solution of this equation is of the form

(see, e.g., [1], [6])
f(t,z) = exp{cx + bt} for some b,c€ R. (17)
On the other hand inserting X = W and Y = W in (11) we have
2, Wy) = f(4t,2W,+1t) t>0 (18)
P-a.s. and substituting f(¢,x) = exp{cx + bt} in (18) we obtain that
exp{2cW; + 2bt} = exp{2cW; + ct + 4bt},

which implies that b = ¢/2, hence f is of the form exp{cx — §t}.
c) — a) is evident. Indeed, if f(u,v) = exp{cv — Su} for some ¢ € R,
then for any X, Y € S

FUX) e X F(V)1,Ye) = exp{eXy = 5(X) yexp{e¥i = SV} =



C

=exp{c(X;+Y;) — (X + YY)+ (X, V) } = fF((X +Y), Xy + Vi + (X, YV),)

[\)

P-a.s. for any t > 0.
The proof of the second part of Theorem 1 is similar if we use correspond-

ing results on "almost” solutions of equation (16).
b') — ). It follows from results of [2] and [5] that (29) implies

f(t,z) = exp{cx + bt} for some b,c€ R, (19)

almost everywhere with respect to the Lebesgue measure on R, x R.
From (18) we have that

At z) = f(4t,2z +t) t>0 (20)

almost everywhere with respect to the Lebesgue measure on R, x R. There-
fore, from (19) and (20), avoiding three null sets, we obtain that

exp{2cx + 2bt} = exp{2cx + ct + 4bt},

almost everywhere with respect to the Lebesgue measure on R, x R, which
implies that b = ¢/2.

d) — V). Since for any M € MW(I) the random variable M; admits
Gaussian distribution, it follows from ¢’) that

C

f((M)s, My) = exp{cM,; — 2<M>t} (21)

P-a.s. for any t > 0, which will imply this implication, similarly to the proof
of corresponding implication in first part of Theorem 1.
O

Remark. Note that, equality (21) can not be deduced from condition ¢’)
for a general continuous semimartingale X. Hence, it does not follow from
this condition that equation (11) is satisfied for all XY € S.

If the domain of validity of equation (11) consists only of a single Brow-
nian Motion W (V = {W}), which corresponds to the equation

2t W,) = f(4t,2W, +1), t>0,P —a.s. (22)



then there exists a different from (7) continuous solution of equation (22).
Let g(t,x) = In f(t,z). Then (22) is equivalent to equation

1

Let g(t,z) = |(2z—t)t|3. It is evident, that this function satisfies equation
(23), since

g(4t, 2z + t) = |(4z — 20)4¢]5 = 2|(2% — )7 = 29(t, 2).

Therefore, f(t,z) = exp |(2z — t)t|3 is a continuous solution of equation (22)

different from (7).

3. An application to the Black-Scholes model. Now we give an
example of application of Theorem 1 to the Black-Scholes model.

Let consider the Black-Scholes model, which consists of two securities.
The first security, called a bond, with the price (B;,t > 0) defined by the

differential equation
dB; =rBidt, By=0b, >0,b>0 (24)

and the second security, a stock, whose price process satisfies the stochastic
differential equation

dSt = ILLStdt -+ O'Stth, SO =T > O, (25)

where p,0 € R0 # 0.

The solution of (24) is a continuously compound interest By = be™. If
F(t, ) is the amount to which a capital x increases during the time interval
t by interest compounding, it was shown in [1] by using Cauchy’s functional
equations and some natural assumptions (axioms), that F'(¢,z) should be
equal to be™.

The unique solution of SDE (25) is represented as

o2

Sy = zeoWetn=50t G — . (26)

We shall use similar arguments (as in [1]) to derive the representation (26)
of the stock price process.



Let f(t, z, w) be a measurable function of three variables and let f (¢, z, W)
describes the price of a stock at time ¢t > 0 with initial price z.

If we suppose that one can sell or buy any part of the stock, it will
be natural to assume that f(¢,z, W;) to which the initial price (capital) z
evaluates during the time interval ¢, does not change by dividing the original
initial capital z = x + y into separate investments x,y. This assumption
yields

ft, x4y, Wy) = f(t,x, W) + f(t,y, W)

and according to the general measurable solution of the Cauchy additive
functional equation
flt,x, W) = C(t,Wy)x (27)

It is also natural to assume that the capital that is evaluated during the time
s from the initial capital = to f(s,x, W) will amount to just as much after
passing of the additional time ¢, as if the initial sum of money had been
evaluated for the time s + t; thus by independent increment property of the
Brownian Motion W and that Wt = Wi s — Ws,t > 0 is a Brownian Motion
starting from zero at the moment ¢ = 0, we shall have that

f(S—i—t,ZC, Ws+t) = f(t7f<37xa WS)7Wt+S _Ws)a (28>
which by (27) implies
I‘C(S + t7 Ws—f—t) = f(S, z, WS)C(t7 Ws+t - Ws)

and, hence
C(S + ta Wert) = 0(57 WS)C(tv Ws+t - WS)>

which is the same as equality (14). It follows from here that for any s >
0,t>0,s<t

C(s,z)C(t—s,y) =C(t,x+y) foral z,yeR (29)

almost surely with respect to the Lebesgue measure on R? (see the proof of
Theorem 1).
Therefore, it follows from results of [2] and [5] that (29) implies

C(t,z) = exp{cx + bt} for some b,c € R, (30)

almost everywhere with respect to the Lebesgue measure on Ry x R . Thus,
for any t > 0
S, = Soecwt+bt, P —a.s.
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which is the same as (26) with ¢ = o and b = pu — o2 /2.

Finally we notice that using the stochastic flow approach and some reg-
ularity assumptions (see [8]) it is also possible to derive equation (25) from
the semigroup property (28).

4. A functional equation for non-anticipative functionals.
The mapping h : [0,7] x C[0,T] — R is non-anticipative, if for any
w,w' € C[0,T] and t € [0,T]

h(t,w) = h(t,w'), when w,=w. forall s<t.

Consider the class of adapted continuous processes F'(t, X), t > 0, which
depend on X € S, defined by

C={F; F(t,X)= ehtX=3(0) X € 8, for some continuous (in uniform norm),

non-anticipative functional h(t,w)}.

Theorem 2. The general solution of the functional equation
Ft,X)F(t,Y)=Ft,X+Y +(X,Y)), forall X,Y €S, (31)
in the class C, is of the form
Ft,X) = ol zc(t,s)d(xs—%<x>s)’ X €S, (32)

where (K(t,s),s > 0,t > 0) is a deterministic function with K(¢,s) = 0,¢ < s,
such that

i) KC(t,-) is cadlag and has a finite variation, for each t € [0, 7],
ii) fOT wsK (-, ds) s continuous, for each w € C[0, 7.

proof. Let I be a solution of equation (31) from the class C. Then it
follows from (31) and from the definition of the class C that

h@X}HﬁJﬁ:mF@X+%Mw+mF@Y+%W»
ZMF@X+Y+%WD+OOH%KY»

:mF@X+Y+%mX+w»:h@X+Y)



for any X,Y € S.

Since a deterministic function is a semimartingale if and only if it is of
finite variation and the functions of finite variations are dense in C, it follows
from the continuity of h that

h(t,w+ ') = h(t,w) + h(t,w") for all w,w’ € C. (33)

By the Riesz theorem (see, e.g. [3]) for each t there exists a cadlag function
G(t,-) of finite variation, such that G(t,s) = G(t,T),s >t and

h(t,w) = /0 " Gt ds). (34)

Using integration by part formula we get from (34) that

h(t, X) = /Xths) X,G(t,t) — /tG(t s)dX,

:/(G() G(t, 5))dX, / (t, $)dX..

where K(s,t) = G(t,t) — G(t, s) is of finite variation for each ¢ and by conti-
nuity of h the condition i) is also satisfied.
Now let us show that the non-anticipative functional

F(t,X) = @fo (t,8)d(Xs—1(X)s)

satisfies equation (31). Let first show that F' belongs to the class C.

Consider the non-anticipative functional h(¢,w) fo wskC ), where K
satisfies conditions i) —i7) of the theorem. By zz) this functlonal is contmuous
and the integration by part formula gives the equality

t t
_ / X,K(t,ds) = / K(t,s)dX,, X € S. (35)
0 0

Therefore, (35) implies that
F(t, X) = e KEn)dXem3(X)s) — h0X—3(X) = X € 5, (36)

which means that F € C.
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It is evident that F(¢,X) defined by (32) satisfies (31), since for any
continuous semimartingales X and Y

F(t, X)F(t, Y) = ef(f k(tvs)d(XsJFYs*%O()s*%(Y)S) —

— oo Bt d(Xs Yt (XY )s = 3(X+Y)s) _ F(t,X +Y + (X,Y)).
Remark . Note that F(t, X) is not always a stochastic exponential. For
example, if we take K(¢,s) = v(t), where v is not of finite variation, then
F(t,X) = e?OXe=3(X)0) will be not a stochastic exponential for any X € S.
E.g., for X = W the process v(t)(W, — 3t) will be not a semimartingale and,
hence F'(t, W) will not be a stochastic exponential.
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HADAMARD MATRICES AND SOME RELATED PROBLEMS

GEORGE GIORGOBIANI, VAKHTANG KVARATSKHELIA

ABSTRACT. In this note, we consider a special case of the Hadamard matrix
and prove one of its properties.

1. INTRODUCTION

There are various types of matrices in the literature having distinct proper-
ties useful for numerous applications, both practical and theoretical. The famous
Hadamard matrix with orthogonality property was first defined by J.J. Sylvester
[1] in 1867 and studied further by J.S. Hadamard [2] in 1893.

Definition 1.1. A Hadamard matrix is a square matriz with entries equal to +1
whose rows (and hence columns) are mutually orthogonal.

In other words, a Hadamard matrix of order n is a {1, —1}-matrix H, satisfying
the equality
H,H =nlI,,
where I, is the identity matrix of order n.
In 1867 Sylvester proposed a recurrent method for the construction of Hadamard
matrices of order 2n. Namely, if H, is a Hadamard matrix of order n, then the

matrix
H,, H,
i i)
is a Hadamard matrix of order 2n.

There are several operations on Hadamard matrices which preserve the Hada-
mard property: (a) permuting rows, and changing the signs of some rows; (b)
permuting columns, and changing the signs of some columns; (¢) transposition.

Hadamard observed that a construction of Sylvester, mentioned above, produces
examples of matrices that attain the bound when n is a power of 2, and produced
examples of his own of sizes 12 and 20.

It is easy to prove that the order n (n > 4) of any Hadamard matrix is divisible
by 4. The converse is a long-standing conjecture.

Conjecture 1.1. For every positive integer n, there exists a Hadamard matriz of
order 4n.

Conjecture 1.1 is true for 4n = 2¥. Currently unknown smallest order is 4n =
668.

The problems considered here have been discussed by the authors more than
once (see, for example, [3-5]).

2010 Mathematics Subject Classification. 05B20, 15B34.
Key words and phrases. Hadamard matrices, Sylvester (Walsh) matrices.
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GEORGE GIORGOBIANI, VAKHTANG KVARATSKHELIA

2. SYLVESTER MATRICES

The sequence of the matrices defined by the following recurrence relation:
S(n—l), S(n—l)

0) — n) _
ST = 1], s = |:S(n—1)’ —g(n-1)

], n=12,...

is a particular subclass of the class of Hadamard matrices and are named as the
Sylvester (or Walsh) matrices. S () = {SE;)} is a square matrix of order 2", where
SE;L) = 41. For example,

1, 1, 1, 1
S — E’ 1 } , S — }’ _11 _1i :1 , and so on.
1, -1 -1, 1

)

Let S = [ngn)] be a Sylvester matrix of order 2. Consider the following

expression

n

o™(m) =3

Jj=1

s, m=1,2,...,2", (2.1)

(3

m

1
and let

(n) _ (n)
0 | Jnax o (m).

It is easy to see that for any positive integer n we have 2" < (") < 221,
For example, clearly

0@ (1) =4,0%(2) =4,0%(3) = 6,0 (4) = 4.

Hence o(?) = 6.
To prove Theorem 2.2 we need the following elementary lemma.

Lemma 2.1. The expression o) (m), defined by equality (2.1), has the following
properties:

o™ (2" +m) = o™ (2" —m) + 2m (2.2)
forany 1<m <27 ' n=1,2,... (here we assume that o™ (0) =0 for any n).
" (m) = 20 (m) (2:3)
forany 1<m<2" n=12,....
Q(n) (27171 4 2n72 4 m) — Q(n) (27171 + 277,72 _ m) (24)

forany 1<m<2"2,n=23,....
Our main goal is to prove the following theorem.
Theorem 2.2. For every positive integer n we have

o™ = max o™ (m) =T

2
- 2" -1 —.
1<m<2n 9 +(=1) 9

For any n the mazrimum is attained at the points

_ 2n+1 _|_ (_1)71,

5. 271,—1 -1 n—1

3

’
and m, =

13
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HADAMARD MATRICES AND SOME RELATED PROBLEMS

Proof. Tt is easy to see that 272" 4 (—1)" 2 is a positive integer for any positive
integer n.

First let us prove by induction that
n?

5
Indeed, for n = 1 and n = 2 the inequality (2.5) is evident.
Now suppose that n > 3 and let the inequality (2.5) be valid for some n. Let us

prove its validity for n + 1. Namely, we will show that

3n + 10
9

o < % on

+ (1) (2.5)

2
2ntl 4 (—1)nt 2, (2.6)

(n+1) «
e = 9

For this it suffices to show

1 4
o™V (m) < w P e S 3 for any 1<m < 2"t

Let 1 <m < 2™,

Then using the property (2.3) and relation (2.5) we have

0"t (m) = 20" (m) < +(=1)"5- (2.7)
It is easy to see that the right-hand side of (2.7) does not exceed the right-hand
side of (2.6). Indeed, it is clear that the inequality

3n+7 4 3n+10

27L+1 -1 n = < 2n+1 -1 n+1 =
5 D) s =5 +(=D"
is equivalent to the inequality (—1)"(2/3) < (2/3)2", which is true for all n > 1
and this case is proved.

Let 2" +1 < m < (5/4)2".

<3ng—|—72n_|r1 4

2

Let us represent m in the following form m = 2" + m, where 1 < m < 2772,

Then by (2.2) and (2.3) we get:
oM (m) = o (2" 4 ) = eV (2" — i) + 2m = 20 (2" — ) + 2 <

4 2 4
< % () g2 = ?m;& g 28)

Now let us show that the right-hand side of (2.8) does not exceed the right-hand
side of (2.6). Indeed, it is clear that the inequality
3n+9,25 4310 g 2
9 9 9 9

is equivalent to the inequality (—1)™(2/3) < (1/6)2", which is true for all n > 1
and this case is proved.

Let (5/4)2" +1 <m < (7/4)2".

Let us represent m in the following form m = 2"+2""'4m, where 1 < m < 2772,
Note that by (2.3) it is enough to consider the case m = 2" + 2"~1 — ;. We have

Q(n+1)(m) — Q(n+1)(2n + 2n—1 _ m) — 2Q(n) (Qn—l + m) + I _ 9y —

2

=2 <g(”)(2"*1 —m) + Qm) +2" —2m = 4 (g(”*l)(m) +2n72 m) + 2" 4 2m =

<3n+1
-9

= 80"V (m) + 2"+ _ 27, 2l 4 (1) 2 ot g (2.9)
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Now let us show that right-hand side of (2.9) does not exceed the right-hand side
of the inequality (2.6). Indeed, the inequality

3n+ 10 » 16 3n + 10 2
Ty 2n+1 )= — 2 eer -y 2n+1 -1 n+1<

is equivalent to the inequality (—1)"2 < 2, which obviously is true for all n > 1
and, consequently, this case is proved.

Consider (7/4)2" +1 <m < 2n+L

Let us represent m in the following form m = 2"*! — m, where 1 <
We have

/\
8
l\D

Q(n-l—l)(m) _ Q(n+1)(2n+1 _ m) (n+1)( )+ 2n+1 27, =

16
”*25 +2mt 2. (2.10)
Let us show that the right-hand side of (2.10) does not exceed the right-hand side
of the inequality (2.6). Indeed, clearly the inequality

3n+ 10 16 3n+ 10

A0 (1= _9< A0 gngr (—1)m+!
9 9 9

is equivalent to the inequality (—1)™2 < 2, which is true for any n > 1 and, therefore
inequality (2.5) is completely proved.

1
= 80" V(i) + 2"+ — 2/, < ?’”TJF 2" 4 (—1)

NN V)

i o G Ol _
Now let us consider the numbers m, = =———F—"— and m =

It is easy to verlfy that for any m > 1 both of these numbers are mtegers and
on—1 < mn,mn < 2om,
Let us show by the induction the equality

. o (27N (=DM 3n+ T, L2
0™ (mn) = o )( 1) ) 2"+ (-1)" 5 (2.11)

5.97— 1+( 1)7171

3 9

It is clear that oY) =2 and o™ (m;) = o () = oM (1) =2.
Now we assume that (2.11) is valid for some n > 1 and prove its validity for
n + 1. Thus we have to prove that

n+2 _1\n+1
Q(n+1)(mn+1) — o D) (2 + (1) > _ 3n+ 10 gntl 4 (_)ntl g

3 9 9
Using (2.2) and (2.3) we have
o 4 (-1 n—1 on 4 (=1 n—1
3 3
2t 4 (—1) 2"+ (="' 3n+10 2
=92 (ny (2 T\ 7)) 2. 2n+1 -1 n+1 Z
¢ ( 3 ) * 3 9 FEDT

It remains to show that o(™ (my,) = o™ (m,). Indeed, again according to (2.2)
and (2.3) we have

n—1_ (_1\n—1 n _1\n—1
o) (1) = 207D (2(1)> Lo DT

" 3 3
2n71 -1 n—2 on -1 n—1
_gptn (EHEDTEN Lo 2T CEDT (),
3 3
Thus Theorem 2.2 is completely proved. [
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HADAMARD MATRICES AND SOME RELATED PROBLEMS

Let S = [sg)} be a Sylvester matrix of order 2" and (a;);<2» be the sequence

of vectors in 2"-dimensional space R?" defined as follows
a; = (SE?), Sgg), ey S,S;T)L) .
Let us formulate the assertion of Theorem 2.2 in the following manner
o™ = ail| =@n+7)2"/9+2(-1)"/9,

=1 In

where m,, = (2"t +(=1)")/3, and | - ||;, is the [;-norm in R?" (ie. if b =
on

(61762a oo 752"’)7 then ||b||l1 = Zj:l |BJ|)

Let us consider a permutation 7 : {1,2,...,2"} — {1,2,...,2"} and the follow-

ing expression:
Mn
§ : (i)
i=1 14

Denote by II the set of all permutations of the sequence {1,2,...,2"}. By the

property (a) of Hadamard matrices mentioned above the matrix S{" = [35:8)]} is
a Hadamard matrix as well.

Authors do not know yet the answer to the following conjecture:

Conjecture 2.1. For any positive integer n > 1 and for any permutation m € 11
we have

D anm| = Bn+7)2"/9+2(-1)"/9.
i=1 11

Note that we have conducted a lot of computer experiments. The results do not
contradict Conjecture 2.1, though a theoretical proof is not known yet.
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Introduction

This paper follows work on gold price risk management problem and valuation of investment in gold
widgets production, where gold is an input asset hence introducing risk of increased gold prices. Previous
work is discussed in [15] and further developed in [20] with introduction of Machine Learning (ML)
models as tools for generating gold price predictions. As a result, strike price in hedging strategies is
dictated by ML predictions. As discussed in [13] because marketed puts with arbitrary strike prices are
not’s guaranteed, a replicating portfolio principle is used to mimic payoff of the put on desired strike
price. Based on gold price predictions, supposedly, optimal strike prices are selected, and, therefore, less
costly protective put is constructed. This, in turn, reduces total cost of rebalancing replicating portfolio,

and, thus, the strike price of real option in the investment project.

This paper attempts at improving previous works in [14, 15, 20] and increase value-add from hedging
strategy by introducing collars instead of puts as a protection against gold price increase. To construct a
collar, one needs both call and put option at different strike prices, generally, out-of-the-money strike
prices are used and gap between them is directly tied to desired level of protection. Using an ensemble of
ML models, this paper illustrates how lower and upper bounds of gold price predictions can be used as
call and put strike prices, respectively. This approach, to the extent of predictions accuracy, ensures
constructing cheapest collars within weekly rebalancing process of replicating portfolio that serves as a
hedge against gold price increase. Hence hedging strategy using as cheap collars as possible is likely to

maximize total value of investment in gold widgets production.

Review and summary of hedging strategies

This section follows practical example described in [12] with Georgian producer of gold widgets,
Zarapkhana and its gold price risk hedging problem. Opposed to Robust Valuation techniques described
in [1] and [12], where project valuation is required under incomplete markets scenario and it is focused
on risk mitigation of non-tradable assets such as widgets produced by local manufacturers, following
work in [14, 15, 20] focuses on hedging Gold price risk as an input cost for producing widgets. Below is

summary of results obtained from different hedging strategies used in above mentioned previous works:

- Protective put using at-the-money strike price. Value of investing in the project using protective
put hedging strategy with at-the-money strike price is
PV = DCF + Real Option Value = 44.74 + 42.42 = 87.16
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- Protective Put with variable strike price predicted by ML ensemble. Using same example as above
but varying the strike price given by ensemble of ML model predictions, investment project value is
PV = DCF + Real Option Value = 44.74 + 55.84 = 100.58

From above it is evident that variable strike price resulted into Real Option value add-in of 13.42 per gram.
As varying strike prices were based on ML predictions, it begs a question whether more sophisticated
hedging strategy like use of collars instead of only puts can bring even more Real Option Value to the
investment project. To introduce this strategy an illustrative example of using collars to hedge against gold
price risk at a single point in time is described in the next section.

Hedging strategy using short collar

As an illustration of hedging with a collar at any single point in time, this section follows example from
Chapter 4 of reference [10], Introduction to Risk Management, specifically, the buyer’s perspective. Auric
Enterprises is a manufacturer of widgets, a product that uses gold as an input. Auric sells each widget for a
fixed price of $800, fixed cost per widget is $340, and the manufacture of each widget requires 1 oz. of gold
as an input, thus, unhedged profit is given by:

unhedged profit = Pyiqger — CoSt — Pyo1qg = $800 — $340 — Pyo1q = $460 — Pygiq

This implies a breakeven price of gold for Auric of $460, at any price above it, Auric will generate a loss.
Now, let’s assume Auric is not willing to pay more than $420 per oz. of gold and, also, believes that price of
gold will not become less than $350. To fully leverage on its views, Auric can enter following options
positions:

- Long call option on gold at strike price of $420

- Short put option on gold at strike price of $350

This, in turn, is short collar strategy. Thus, hedging with short collar using above strike prices and denoting
future value of option premiums by cp, results into hedged profit, at any single point in time, equal to:

hedged profit = Pyigger — Cost — Pyorg + max(0, Pyo1q — $420) — max(0,$350 — Pyoiq) — cp
Unhedged profit, hedge profit, and short collar itself are shown on the graph below.

=—unhedged hedged short collar

GOLD PRICE
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Following section describes choice of call and put option strike prices in short collar strategy that are based
on lower and upper bounds of gold price predictions by an ensemble of ML models. Then collar constructed
with these strikes is used in replicating portfolio as hedge against gold price movements.

Incorporating ML predictions in hedging with short collar strategy

Previous section showed simplified example of hedging with short collar at a single point in time. This
section continues practical example of Georgian producer of gold widgets, Zarapkhana, and describes short
collar hedge with ML predictions. As mentioned above, marketed calls and puts with arbitrary strike prices
are not likely to exist. Hence, weekly rebalanced replicating portfolio principle applied in [20] is used in
conjunction with put-call parity to replicate both options that mimic payoff from short collar strategy. From
previous section it is clear that cost of short collar strategy depends on the choice of strike prices, with
larger gaps, i.e., more out-of-the-money options, costing less. Although cheaper protection insures smaller
profits, an accurate view of future gold price movements can help to strike the balance between the two. In
line with weekly rebalancing of short collar replicating portfolio, one can come up with weekly updated
predictions of lowest and highest gold prices and use them as strike prices of calls and puts. Basic ML
models from [16, 17] were selected to create a simple average of predictions, a.k.a., ensemble model. As
specific nature of ML model is not relevant for illustration purposes of this example, following models

were arbitrarily selected:

- K-nearest neighbor (KNN)
- Gradient Boosting Trees (GBT)
- Support Vector Machines (SVM)

- Gaussian Processes Regression (GRP)

Ensemble of above ML models is used to predict weekly expected lowest and highest price of gold
serving as strike prices put and call options in a collar, respectively. Using gold price simulation discussed
in [9] and used in [14, 15, 20], gold price predictions and weekly rebalancing costs of the collar are

graphed below:

GOLD PRICE WITH ML PREDICTIONS

Collar Profit

Gold” lower Gold Gold~ upper Collar Payoff

60
50
e e
P —————— _— ==\ MN
30

20

10

0 W\WWW

1234567 891011121314151617181920212223242526272829303132333435363738394041424344454647 4849505152

-10

19


user
Typewritten text
19


COLLAR WEEKLY REBALANCING COSTS

Collar Profit

Collar Payoff

123456 78 9101112131415161718192021222324252

Total cost of rebalancing replicating portfolio over one year period, i.e., total cost of collars is used as a

strike price for real option of investing in gold production. Results shown in table below:

w=0 w=4 w=8 w=12 w=16 w=48 w=52
640.98
550.02  603.68
512.78  471.97
405.00 434.68
367.76  347.53

G 42.03 29821 310.23
n 87.66 260.98  255.90
0.02 219.58  218.60

PV 44.74 w=0 w=4 w=8 w12  w=l16 18235  188.43
161.69 .. 161.69  151.13

o 55% 13874 12490 .. 12445  138.74
u 1.17 119.06  102.03  119.06 .. 119.06  101.45
d 0.86 102.16 8247 10216  82.30 .. 81.82  102.16
p* 047 n 87.66 6583  87.66 6558  87.66 .. 87.66  64.87
q* 053 H 51.82 7522 5146 7522 5113 .. 5043 7522
dt 0.08 39.69 6455 3924 6455 .. 64.55  37.93
2951 5539 2894 .. 2731 5539

H 37.30 21.07 4753 .. 4753  18.10
PV+RO 96.56 1425 .. 1029  40.79
35.00 3.49

1.63 3003

25.77 0.00

0.00 2211

18.98 0.00

0.00  16.28

13.97 0.00

0.00  11.99

0.00

Therefore, hedging with Collar using variable strike prices predicted by ML ensemble lower and upper

bounds results into investment project’s value of:
PV = DCF + Real Option Value = 44.74 + 51.82 = 96.56

This shows value-add of only 9.4 per gram compared to value-add of 13.42 per gram from protective put

with variable strike price strategy implemented in [20].

Conclusion

This paper answered a question of whether short collar hedge is more advantageous to protective put
strategy. Using example of Zarapkhana, the answer was found to be less advantageous, precisely, by

providing 4.02 per gram smaller improvement in real options value. Several factors could be responsible
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for inferior results despite using more sophisticated hedging strategy. Two factors can be outlined and
developed in further research. One is improvement of ML predictions or ensemble creation process or
both. The other is obtaining more data from Zarapkhana on maximum price it is willing to pay per oz.
gold that also keeps them solvent. Such price would guarantee call option strike as the minimum

between ML predicted upper gold price and acceptable gold price that ensures positive operating profit.
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Abstract

In this paper we are presenting existing mismatch between
reimbursement based of Universal Healthcare Program adopted
rules and real expenses of medical services in hospitals. Using real
option valuation model of IT investments we are showing reasonable
amount of investment which could be spend in order to get exact
expenses structure of medical services and avoid mismatch between
expenses and its reimbursements.

Introduction

With valuation of IT investments can be related the following challenges: difficulties to measure IT systems
benefits in monetary terms, problems to recognize benefits caused by IT systems, time lag between IT
project implementation and possessed benefits, difficulties with successful implementation of project and
usage of IT systems which depends on required structural changes in organizations [1].

Because of above mentioned challenges can be difficult to use traditional/classical project valuation
methods. One of the approaches to valuate IT investment in this case can real option analysis (ROA) [2],
[3]. ROA valuates strategic opportunities of IT systems. But not all of them can determined from the
beginning. Therefor we are considering not overall IT investment valuation, but how much of invested

amount can be justified by benefits of some opportunity from this system [4].
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In the article we will consider one of the opportunities of IT system installation for Georgian healthcare
organizations: because of IT systems usage all hospital expenses! can be recognized and classified.
Knowing exact structure of hospital expenses take crucial role get appropriate financing for medical
services from governmental and custom insurance organizations. In our example we are considering

reimbursement system from universal healthcare program in Georgia.

Hospital Expense Allocation Strategies
During designing hospital is very important to forecast all types of expenses and allocate them in the
service Charge Masters.
Service Charge Masters, or Charge Description Master (CDM), is a comprehensive listing of items billable
to a patient or a patient's health insurance provider. It lists prices for any service or product a hospital
offers. The Charge Master is a living set of data elements. It is a menu of anything and everything hospital
can charge a patient.
Hospital expenses are divided into direct and indirect costs.
Direct Costs are:

e Salaries of performer doctors and nurses (in some cases).

e Medicines and Supplies.

e Diagnostic and Lab Tests.
Indirect Costs are:

e  Utilities and other Expenses.

e Administration Salaries.

o Fixed Salaries of Medical and Non-Medical Staff.
Expenses are also divided into fixed and variable expenses. Variable expenses are issuing according to
services rendered and fixed costs are permanent costs of the hospitals to maintain administrative
operations and manage medical and non-medical staffing fixed and duty salaries.
Expense structure of the hospital is adjusted to the medical and non-medical operational strategies.
Below described expense structure of the hospital that can be envisioned as appropriate allocation of

expenses.

1 All data had taken from one of the hospitals from Georgia. Because of confidentiality we shall not indicate the
hospital name.
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Hospital Expense Structure (% From Revenues)
Salaries 45%
Physician’s Salaries 25%
Nursing Staff Salaries 10%
Admin Staff Salaries 5%
Other Staff Salaries 4%
Other Staff Benefits 1%
Drugs and Other Consumables 23%
Overhead Expenses 12%
Business Development Expenses 1%
Marketing and PR Expenses 1%
Contingency 1%
EBITDA 17%

Before planning new services, hospital must create Charge-Masters.
Charge Master consists with clinical and non-clinical/administrative expenses.

Creation of Charge Masters consists with following 5 steps:

1. Clinical Information Collection
Creation clinical workgroup of specialty’s leading specialists

Using Clinical Evidence-Based Guidelines

Determination of medicines and supplies; lab and diagnostic tests
used during patient treatment.

2. Administrative Information Collection

Expense category and rate identification

Administrative salary rate adjustment

Building, medical and non-medical equipment expenses calculation
and rate identification (calibration, maintenance, insurance,
depreciation and amortization)

Tax rate identification

3. Profit Margin Determination
Profit margin identification

4. Charge Master Formatting
5. Charge Master approval
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Main reason of Charge Master creation is to determine the real costs of services and to adjust market

prices for provided services.

Main Challenges of healthcare service expense allocations in Georgia

Georgian healthcare system developed very fast from 2007 according to the Government healthcare
development and privatization project and during this fast development, service prices were regulated by
market according to the competitive environment. Georgian hospitals adjusted their service prices
according to the local healthcare market’s historical pricing strategy.

From 2012 Government established Universal Healthcare Program and all hospitals were required to
participate in elective surgical reimbursement program with historical prices (within past 1 year), plus 10%
of values. And most of the hospitals still participate in Universal Healthcare Program with same prices.
Despite inflation indicators, hospitals cannot increase their service prices.

Most of the hospitals never did charge masters and never calculated real costs of the services provided
by them.

Hospitals are preparing individual case’s Charge Masters, that includes information about direct costs,
that are real costs of the services, but indirect costs are allocated as a formal value, indicated in
percentages (e.g. 25%) or numbers (200 Gel) (according to bed day costs).

Main payer for healthcare services is still Government’s Universal Healthcare Program. So, 60-70% of
hospital’s revenues are coming from UHC sources, most hospitals are paying according to old prices, and
they cannot update their prices for UHC reimbursement purposes. Even Government is trying to limit
existing prices, for minimizing UHC budget.

So, 60-70% of hospital’s revenues consist with UHC reimbursement volume, according to Inappropriate

prices, hospitals’ revenues are not covering properly their real expenses.

ROI Analysis of Expense structure of the hospital

As its already stated above, without exact calculations of the cost of medical services hospitals suffers
from losses because of insufficient reimbursements based on financing rules of Universal Healthcare
Program. This is one of the important reasons of IT system installation in the hospital which can identify
all expenses of medical services and can suggest proper amount of reimbursement. So, we can consider
exact expense structure determination with IT system as a strategic opportunity of hospitals. Therefore,
in order to estimate the maximum amount of investment which can be justified with such type of strategic

opportunity, we can conduct real option analysis and build the investment valuation model.
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Regardless that most of the expenses of the hospital have exponential or beta distributions, differences
between expenses and reimbursements from government according to Universal Healthcare Program are
normally distributed with mean 136,000 and standard deviation 87,000. We have used Monte Carlo
simulation to get annual differences between costs and reimbursements during 10 years. Converting
amounts of differences into percent of changes we have gotten lognormally distributed present value
during 10 years of differences. We have used 10,000 iterations for Monte Carlo simulation. The table

below presents results from Monte Carlo simulation.

Amounts in (000) Years Cost Differences
Cost Differences 136 1 246.31
St.Dev. 87 2 166.51
Disc Rate 11% 3 239.22

4 169.05
PV, 1,091.63 5 34.06
PV, 965.40 6 210.15
YA -0.12288 7 182.46

8 198.12
o] 0.1049 9 195.62
E(PVo) 805.23 10 185.74

Confidence Interval (95%)

Upper Bound 815.42
Lower Bound 795.04
St.Dev. 164.40

Based of this model we have calculated real option value with Jarrow-Rudd binomial mode [5]. We cannot
us most frequently used Cox Ross Rubinstein [6] model because lognormal standard deviation is less than
discount rate — what violates the initial assumptions of Cox Ross Rubinstein binomial model.

The table below presents results of binomial valuation of the real option.
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r
o]

Expacted Cost Difference
N

A

Investment

T

Up factor (u)

Down factor (d)
Risk-neutral measure (p)

Option Value

11%
0.1049
805.23

0.2
500
10
1.070
0.974
0.5

638.63

Using different amounts of investments as strike in real option model we can show the relationship

between investment size and the amount of the real option.

Investment Option Value

2000 179.27
2200 145.98
2400 112.69
2600 79.41
2800 61.13
3000 48.64
3200 36.16
3400 23.68
3600 12.57
3800 10.49
4000 8.41
4200 6.33
4400 4.25
4600 2.17
4800 0.09
5000 0.00

Option Value

200.00
180.00
160.00
140.00
120.00
100.00
80.00
60.00
40.00
20.00
0.00

2000

IT Investment Valuation

2400 2800 3200 3600 4000 4400 4800

Investment Amount

It can be easily seen that maximum amount of investment which can be justified by benefits received from

identification of exact expenses of medical services by IT system is approximately 5,000,000 per 10 years.
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Abstract

Importance of integrated management systems (IMS) is growing more and more for organizations Interest in this
subject indicates that IMS are seen as “management systems of the future”. IMS is one of the most effective tool to
lead effectively and make processes in the organization fluent. According to that, the aim of this article characterizes
the possibility of building IMS through the identification of common elements and specific requirements in accordance
with the ISO 9001, and ISO 45001 professional references. Part of the article is the methodology of building IMS in
the educational organization. In order to achieve this aim, | will try to demonstrate the importance of integrated
management system in frame of quality management and occupational health and safety in the educational

organization.

Integrated Management System (IMS) includes all aspect of an organization’s systems, processes and standards into
one smart system. This system allows a business to have effective management tools, save time and increase

efficiency. IMS is combination of all elements as a one whole system.

Keywords: Integrated Management System; PDCA cycle; 1SO 9001; 1SO 45001

Introduction

Integrated Management system in education combines integration of effective quality management system
(QMS), occupational health and safety system (OHSAS) and information Technologies systems (ITS).
Especially during the pandemic situation, when the whole educational system in the world had to turn into
online, we obviously have seen the important of use technologies not only in teaching, but also in leading

and management.

For Quality Management Systems, 1SO 9001 is the most common and effective way to establish appropriate
management system in the organization. 1ISO 9001 is defined as the international standard that specifies
requirements for a quality management systems (QMS). Organizations use the standard to demonstrate the
ability to consistently provide products and services that meet customer and regulatory requirements. 1ISO
9001 is based on PDCA cycle, which will be discussed later in this article and provides the organization all

the necessary aspects for effective quality management systems.

As for the Occupational Health and Safety System, 1ISO 45001 is a way to establish the standard and make

health and safety system procedures and processes effective in the organization. Unfortunately, not all
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leaders understand the importance of this standard in education and mostly it is considered as a standard
for construction or oil production companies. Later in the article we will see the importance of integration

of both these standards for effective education management.

Finally, Information Technology Management, has become vitally important, especially while teaching and
working online. It is important to combine Information Technology standard into the IMS in order to have
effective human resources management. The most common and spread standard for implementation is
ISO/IEC 20000-1:2018

PDCA Cycle in Integrated Management

H. James Harrington said: “Measurement is the first step that leads to control and eventually to
improvement. If you can’t measure something, you can’t understand it. If you can’t understand it, you can’t

control it. If you can’t control it, you can’t improve it.” https://www.qualitydigest.com/may06/articles/02_article.shtml)

William Edward Deming, a prominent American researcher, similarly to Japanese, believed that
management staff and all employees should be involved in the process of continuous improvement. He
created 14 principles that later became the basis of the philosophy of quality in the organization and
continuous improvement cycle PDCA (Plan - Do - Check - Act), called the Deming wheel. Deming cycle
is a sequence of actions that aim at improvement. This cycle is also designed to solve quality problems and
implement new solutions. PDCA maodel is extremely versatile and it can be successfully used in any type

of business (https://deming.org/explore/pdsa/ ). The first “Plan” cycle in integrated management is one of

the most important as far as it takes longer period than the other cycles and requires more work. “A man
who does not think and plan long ahead will find trouble right at his door.” — Confucius. In PDCA Cycle
Plan includes such important business components as analyzing previous work with strong and weak sides;
setting effective preventive actions; risk assessment; Design and revise business process components to
improve results. So planning in IMS for both, Quality Management and Occupational Health and Safety
directions should include all the components for effective planning. Planning in IMS of Education

organization includes:

e Analyzing of the previous year’s academic achievements
e Employees’ evaluation results

e Customer satisfaction

e KPIs achievement

e Incidents and their root causes

e Non conformances and their root causes

e Risk assessment

e Customers and other interested parties’ expectations
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According to all mentioned above, the next step is making an effective plan, where all the employees will
be involved and feel as part of the team. So, to sum up, the “Plan” cycle, it starts from analyzing the previous
work in order to make an effective action plan. However, just because we made a good plan, does not mean
that it will occur. Hence, the next step of Deming Cycle is “Do”. Here the top management of the education
organization needs to implement all the planned processes. Here is very important the term of team work
as far as the teachers, lecturers, technical personnel and other employees should be involved in doing

process. Otherwise, the aim of the organization won’t be achieved as effectively as with their involvement.

Every process in business should be studied or checked. Within PDCA (Plan — do-check-act) Cycle Deming
also uses PDSA (Plan-Do-Study-Act) cycle. In order to study or check, we should first have effective
measurement tools. By this | mean, objective and reflective employees’ observation forms; appropriate,
customer satisfaction questionnaires, where both, quality and occupational health and safety standards
requirements will be included. At stage of Check/Study, we should make a clear and obvious feedback as
far as this stage is tightly connected with continuous improvement. Our Academic Personnel’s professional
development is based on effective evaluation system. At the same time, incidents, non-conformances, risks
and near misses should be studied and investigated deeply in order to set effective preventive actions and

avoid them in the future.

The Final stage of the Cycle is “Act”, which includes taking actions based on the results of measurement.
Setting effective actions in order to reduce the risks and avoid incidents and/or non conformances is a path
to continuous improvement. Act is a part of the cycle, which analyses all other stages and leads to
improvement. PDCA cycle and its implementation in integrated management system is given below on

Figure 1.

It is important to mention that in November 2021 there was made a small research in educational
organizations (private and public schools and Universities of Thilisi, Georgia). Participants of the survey
were teachers/lecturers, top managers and customers (parents and students). According to the research,
100% of interviewed educational organizations have an action plan and they are aware about it. However,
75 % of the public sector and 40% of the private sector mentions that the plan is not based on the analyses
of the previous academic year and/or employees do not have any information about last academic year’s
achievements, strengths and weaknesses. It may lead us doubt whether the plan can be effective and
oriented on continuous improvement. Moreover, there is another question about the consideration of
interested parties’ expectations. Most of interviewed customers say that they have an access to the calendar
of the educational organization, however, they do not have any information about the achievements,

strengths and weaknesses of their institution.
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94.4% or interviewed employees notice that they have systematic observations and receive the observation
feedback on time. However, the result of Teachers’ Subject Area Examinations according to the statistics
of Ministry of Education and Science of Georgia, does not even exceed 25%.

(https://edu.aris.ge/news/ramdenma-pedagogma-gadalaxa-minimaluri-zgvari-ratom-uchirs-

naeks-am-informaciis-damushaveba.html )

As for the Occupational Health and Safety, unfortunately, there are no schools or Universities in South
Caucasus with this Standard, while top Universities in the United Kingdom, US and Western European
countries are proud to have the standard and effective integrated management system of ISO 9001 and I1SO
45001. In list of these educational organizations are such top institutions as Boston College in the UK,

University of South Carolina, Imperial College of London, University of Warwick and others.

To sum up, PDCA or Deming Cycle is a method of leading the educational organization effectively,
however, in case of implementation of PDCA in integrated management system (IMS) is much more
beneficial for business operation and managing educational organization, which finally should lead to good
educational system in the country.

Internal audit

| Performance evaluation |

Figure 1
Act | Plan
|
[ Continual improvement | |
—d—
[ Corrective actions | |
[[Nonconformities |
—~ — — =+ —| Leadership |— 4+ — — —
Check Do
C—D
[_Management review | | | Support |
|
|
|

Source: https://www.pgbweb.eu/platform.php?i=&if=69&ch=1853
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Quality Management in Integrated Management System of Education

Quality Management means that the organization’s culture is defined by and support the constant attainment
of customer satisfaction through an integrated system of tools, techniques, and training. This involves the
continuous improvement of organizational processes, resulting in high quality products and services.
According to Deming, a system of quality improvement is helpful to anyone who turns out a product or is
engaged in service, or in research and wishes to improve the output of the organization. The industrial
analogy that compares workers and managers to students and teachers/lecturers is accurate and appropriate.
In schools. Students are the workers and products. Teachers and administrators are managers. The hierarchy
may look like this: students are the workers and the products. The difference between success and failure
of the educational organization depends on the quality of their work. Teachers are the first level managers.
Therefore the teacher will be leader of the class, emphasizing quality through non-coercive management
featuring student as worker and teacher as coach, provoking the student to learn how to learn and thus to
teach themselves. Heads of Departments/Deans are the middle and upper level management. The
productivity of any educational institution depends mostly on the skills of those who directly manage the
workers, i.e. the teachers/lecturers. According to Deming, their success in turn depends on how well they
are managed by the administration above them. Therefore, any attempt at educational quality are best
centered around organizational improvement efforts. The Board of Education is the board of directors thus

responsible directly to the clients, and board members are overseers of the administration.

Management by Result is no longer sufficient to deal with the problems educational organizations are
facing. In order to promote quality management, there is a need to change management philosophy. The
new management philosophy focuses on achieving quality, which is defined as meeting and exceeding the
needs and expectations of clients. A second focus is on the acceptance and pursuit of continuous
improvement as the only useful standard or goal. The philosophy holds that example and experience teach
little about theory, and that experience is not always useful knowledge. However, the philosophy is based

on the acquisition and application of knowledge. This knowledge referred to as profound knowledge.

In order to provide leadership for quality management and mostly for integrated management, people in

leadership must be able to understand and apply these concepts:

Systematic Thinking — this is the interdependence of functions with their sub-processes and of the

organization with its people.

Theory of variation — this is the understanding of the difference between common and special causes. An
understanding of variation will enable educational leaders to work toward quality within the framework of
individual differences. The existence of variation is why a state of zero defects does not occur and why

numerical goals are not feasible.

Theory of Knowledge — only through a theory of knowledge can one understand the past and predict the
future. A major component of total quality management is prediction. Only through prediction and long-

term perspective can educational organizations expect to succeed over a long period of time.
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Knowledge of Psychology — the new philosophy is based on the understanding of people and their
differences, and a commitment to applying systematic thinking to the people system. School leadership’s

aim is to free-up the potential of the different attributes of the people of the organization.

Quality comes not from inspection but from improvements of the process. In education, teachers/lecturers
need to involve the student as a worker to evaluate the quality of his/her work, product or outcome. When
students buy into the self-evaluation process the quality of their work is greatly enhanced. Using reality
therapy techniques to find out what students want and what they are doing to get what they want sets the
stage for this process of self-evaluation.

Occupational Health and Safety System in Education

The integration of occupational safety and health (OSH) into the educational system is an essential aspect
of the development of risk prevention culture. This allows everybody, teachers/lecturers, students and
parents alike, to learn how to live and work in a safe and healthy environment. The educational staff must
be aware of the risk factors in their working environment, must realize the importance of accurate
investigation of any incidents and near misses. They must also become acquainted with the legal regulations
on safety and health at work in order to prevent accidents at the workplace. An educational institution must
be a safe and healthy working environment for all the staff, students and other persons involved with it to
make it suitable for the teaching and learning process. Implementation of Occupational Health and Safety
into the integrated management system of education is not as simple as it may seem. First of all, it is mostly
connected with educational organization staff’s philosophy and mentality. Employees and top managers
should feel and understand the importance of integrated management system within OHS as a path to

effective management system. A very good and effective way to implement OHS Standard is ISO 45001.

In order to ensure occupational health and safety in educational institutions managers must implement an
occupational health and safety system. This should be part of the overall management system and include

the following elements:

development of an occupational health and safety policy

a management system which clearly allocates responsibilities in the field of occupational health
and safety

- arisk assessment of health and safety at the workplace to be reviewed whenever conditions change
- occupational health and safety auditing

- training, information and instruction on health and safety at work

- emergency procedures -periodical analysis of the system in order to ensure that it is efficient

- storage of documentation and records in order to ensure continuity

OHS system in educational organizations should include the following directions:
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Medical service. It is one of the most important parts of the system, which consists of doctor and

phycologist’s work. When we talk about educational institutions, medical service is vitally important for
schools, as The school age is regarded as the most important phase of childhood life during which the child
enters the society training system and emerges as a contributing member of the community. If the child doesn’t
maintain adequate health, the benefits of education will be lost because of absenteeism or lack of attention

due to ill health and consequently a poor academic performance.

School health services deal with health appraisals, control of communicable diseases, record keeping and
supervision of the health of school children and personnel. This aspect concerns itself with the evaluating
the health of an individual objectively. Healthcare service gives the school authorities the opportunity to
detect signs and symptoms of common diseases as well as signs of emotional disturbances that could
impede the learning activities of children. Psychologist should have a big role in the process of observing
students and employees psych-climate, evaluate students and employees’ mental health and give effective
consultations to both students and employees. There are a lot of fields, which must be studied by the
educational organization’s psychologist, from students and teachers/lecturers relationship to psych-climate
between the employees inside the institution. Another very important object for psychological service is
parents of students in schools. Unfortunately, a lot of parents have wrong attitudes towards children’s
raising methods and psychologist should be an intermediary link to build a correct relationship between

parents and children.

Health services are both preventive and curative services and it helps in providing information to parents
and school personnel on the health status of school children. It also provides advisory and counselling
services for the school community and parents. It includes pre-entry medical screening, routine health
screening/examination, school health records, sick bay, first aid and referral services. Other services
rendered include health observation (which involves physical inspection of the physiology and behaviours
of students/children), health examinations (screening tests and medical diagnosis) and health records

(keeping of records of the health histories of students/children)

Security Service. This is second biggest department in OHS for educational institutions. This service should
work due to regulations for keeping safety in educational institutions. The aim of this service is to strengthen
security and emergency preparedness best practices; reduce safety risks and liabilities; improve students
and employees perception of safety. Security service should not only guarantee security in all aspects in
educational organization, but also lead the process of incidents and near misses investigation, set together
with other responsible employees effective preventive and corrective actions and conduct trainings for the

employees and students in order to keep safety and make people understand the importance of it.

Logistics Service, which should be responsible for infrastructure, purchasing, transportation and other

services.
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Sanitary — Hygiene Service, which is responsible for keeping the whole infrastructure clean following the

regulations and norm of the standard and be involved in teaching students (in schools) how to keep and role

of cleanliness of their own space.

Food Service, which is responsible for providing employees and students with healthy food. Usually the

menu must be confirmed by the doctor and food manager.

These are the services, which make the occupational health and safety system work in the educational
organization. However, it is important to remember that how these services work, the organization should
decide and plan appropriately, make a clear policy, strategy and aim and follow the local regulations and

norms of the Occupational Health and Safety Standard.

Figure 2 shows a clear connection of these services in Occupational Health and Safety system of educational
organization.

Figure 2: Interrelated services in Occupational Health and Safety system of educational organization
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Role of Technologies in Integrated Management System

Technology has revolutionized the field of education. The COVID-19 pandemic is quickly demonstrating
why online education should be a vital part of teaching and learning. By integrating technology into existing
curricula, as opposed to using it solely as a crisis-management tool, teachers can harness online learning as
a powerful educational tool.

Technologies have been used as a major extent in governance and administration of educational institutions.

Role of ICT has become one of the biggest in effective management of educational institutions.
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Educational governance today increasingly needs to be understood as digital educational governance. The
monitoring and management of educational systems, institutions and individuals is taking place through
digital systems that are normally considered part of the backdrop to conventional policy instruments and
techniques of government; technical systems that are brought into being and made operational by certain
kinds of actors and organizations, and that are imbued with aims to shape the actions of human actors

distributed across education systems and institutions.

In internal administration, the use of technologies has been recognized on a comprehensive scale.
Educational administration is the process, by which methods, principles and procedures are put into practice
within the educational institutions. It is vital for the individuals to carry out these functions in accordance
to the goals and objectives. When the individuals are carrying out the governance and administrative
functions, they need to ensure that they are able to achieve academic goals effectively. (Oyedemi, 2015).
Today technologies in managing educational institutions can be used not only as a way of effective
communication, but also correct time management, effective planning and decision making and objective

measurement and monitoring tool.

Nowadays, in the era of timeless, effective and fast communication is one of the most important in
management. People should have a free and fast access to necessary information. The communication
processes between the individuals within the working environment is an easy and less time-consuming
process. The individuals are able to access various forms of technology. In other words, connectivity is
promoted among departments through technology and they are required to work in greater collaboration
and integration. Through the use of technology and internet, the individuals are able to acquire information
and augment their understanding in terms of concepts and fields. It facilitates organizational learning and
adaptation to the changing global environment by the way of partnership, participation, information sharing
and delegation.

To sum up, there is a need for new approaches for enhancing education for sustainable development in
universities and schools. Implementation of integrated management system in educational institutions
provides an active, safe and healthy environment toward sustainable development and it also causes
increase in their quality levels. Implementation of IMS not only causes continual improvement, but it also
familiarizes the public with new management systems, which would be a good pattern for using efficient

management and policies.
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Semimartingale Convergence Sets

T. Toronjadze

!Georgian American University, Business School, 10 Merab Aleksidze Str.,
0160, Thilisi, Georgia;
2A. Razmadze Mathematical Institute of I.Javakhishvili Thilisi State
University, 6 Tamarashvili Str., 0186 Tbilisi, Georgia

Abstract

Semimartingale convergence sets are described in terms of pre-
dictable characteristics of semimartingale. The results play key role
to study strong consistency of solution of Robbins—Monro type SDE
(general recursive procedure) and special cases of continuous and dis-
crete time models.
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Let stochastic basis (Q, F, F' = (F;)i>0, P) be given.

Let Xoo = lim; o X; and let {X —} denote a set, where X, exists and
is a finite random variable.

Denote by VT (V) a set of processes A = (A;)i>0, Ao =0, A€ FND
(i.e., a process A is F-adapted with cadlag trajectories) with nondecreasing
(bounded variation on each interval [0,¢]) trajectories. We write X € P if

X is a predictable process. Denote by Sp a class of special semimartingales,
ie, XeSpift X € FND and

X=X+ A+ M,

where A € VNP, M € M,..
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If I',I'y € F, then I'y = I'y (P-a.s.) or I'y € I'y (P-a.s.) mean that
P(IyATy) =0 or P(I'y N (2\ I'y)) = 0, respectively, where A is the sign of
symmetric difference of sets.

Let X € Sp. Put A = A' — A%, where A;, Ay € VT NP. Denote

A=(1+X_4+42)" oA ( = / (1+X,_ + A“j)ldAi).
0

Theorem 1. Let X € Sp, X > 0. Then
[A, <o} C{X =} Nn{A% <o} (P-as.).
Corollary 1.
(AL <oo} ={(1+X ) oAl <o} ={A, <0} (P-as.).

The theorems below have been proved in [1].
Introduce the assumptions:

1) EXy < o0;
2) one of the conditions («) or () is satisfied,

(o) there exists € > 0 such that A}, € F; for all t > 0,

(B) for any predictable Markov moment o,
EA Ai ]{U<OO} < oQ.

Theorem (A). Let X € Sp, X >0, X = Xg+A'— A2+ M, A} A2 € VNP,
M € M, and assumptions 1) and 2) are satisfied. Then

{Al < oo} C{X =} n {42 <o} (P-as.).
Theorem (B). Let X € Sp, X >0, X = X+ X_oB+ A' — A2 + M,
B,AY A2 e VT NP, M € My, and assumptions 1) and 2) (for A' only) are
satisfied. Then

{Al <0} N{Bx <0} C{X =}N{A2 <0} (P-as.).
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Theorem (B) follows from Theorem (A) if we apply the latter to the
process X - E71(B), where £(B) is the Dolean exponential, i.e., the solution
of the equation Y =1+ Y_ o B.

Now we reject assumptions 1) and 2) in both theorems based only on these
theorems. Indeed, consider the process Y = 1 + X. Evidently, {X —} =
{Y —} (P-a.s.). Introduce the process

A:YLOAIEVJFHP.
We have

X=Xg+A'— A+ M = Y=Y+ A - A+ M
=Y, +Y oA— A2+ M,
i.e., we get the decomposition of the process Y with A' =0 and B = A (see

Theorem (B)).
Now Theorem (B) gives that only under assumption 1)

{Zoo <oo} C{Y =} n{4A% < oo}
={X =}n{A2 <} (P-as.).

But {A, < oo} = {AL < oo} (P-as.), since {AL < oo} C {A, < oo}
(P-a.s.) and

{AL < oo} N{X =} {42 < oo}

= {A, <o} N{X =} N {42 <0} (P-as.).

So we get that the assertion of Theorem (A) is true without assumption 2).
Applying just proved fact to X -E71(B), we get that the assertion of Theorem
(B) is also true without assumption 2).

Further, denote
X' =X AN14+ A — A% + M,

for each constant [ > 0. Evidently, EX} = E(XyAl) <.
Then by Theorem (A),

{AL < oo} C{X' =} {42 < oo} (P-as.).
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Hence {Al < oo} C {42 < o} and

{Al < oo} CH{X' =5} ={X' >IN ({X = X"} +{X # X'}
= {X =}In{X =X} +{X' =}n{X #£X"}
C{X =)}n{X, <1} +{Xy>1} (P-as.)

for each I > 0. Note, now, that {X, < [} T Q (P-a.s.), and {X, >} | 0
(P-a.s.) as [ — oc.
Thus

{Al, <0} C{X =} N lim { Xy <1} 4 lim {X, > 1}
={X=>}NQ+2={X =} (P-as.).

Hence, we conclude that the assertion of Theorem (A) is true without asser-
tion 1) as well.

Corollary 2. Assertions of Theorem (A) and Theorem (B) are true without
assumptions 1) and 2).
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ABSTRACT

In recent years, performance measurement has become a major issue. If an organization has the
ability to measure its vital activities, and this at all organizational levels, then it will become
critical to its success in today’s fast-paced world. In complex and dynamic environment, for
assessing the amount of desirability and utility of their activities each organization requires
ranking and determining key performance indicators. They provide links among execution,
strategy and ultimate value creation. Several studies have been conducted to explore the
individual effects of organizational triggers on employees’ performance. Nowadays in
organizations there is a significant focus on services, creating the customer-responsive culture,
and service standards. Based on an extensive literature in the field, the paper is about the
relationship between organizational triggers and performance indicators for employees in the
service field.

“Triggers is fantastic/ We can't really reach our personal goals until we move
away from self-centered goals. In order to become the person, we aspire to be,
we need to embark on a journey of awareness that requires attention, action,
and discipline.” (cited from (Goldsmith, 2015))

David Chang, James Beard Foundation outstanding chef award winner,
founder and CEO, Momofuku Group

Performance measurement is failing organizations, whether or not they are multinationals,
government departments, or small local charities. The measures that are adopted were dreamed
up sooner or later with none linkage to the critical success factors of the organizations. Usually

organizations use the measurements on a monthly or quarterly basis.
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Many companies are working with the incorrect measures, many of which are incorrectly termed
key performance indicators (KPIs). The monitoring of true KPIs is a challenging goal for

organizations. The four types of performance measures are (Parmenter, 2010):

1. Key result indicators (KRIs) tell you ways you have got in critical success factor.
2. Result indicators (RIs) tell you what you have got done.

3. Performance indicators (PIs) tell you what to try to do.

4. KPIs tell you what to try to extent performance dramatically.

Many performance measures utilized by organizations are thus an inappropriate mixture of these
four types. An onion analogy may be used to describe the connection of those four measures (see
Exhibit 1). The surface skin describes the condition of the onion, the effect of sun, water, and
nutrients it's received; and the way it's been handled from harvest to the supermarket shelf. Key
result indicator is the outside skin. However, as we peel the layers off the onion, we discover more
information. The layers represent the varied performance and result indicators, and therefore the

core represents the key performance indicator.

Exhibit 1: KPIs system Analogy

< KRls

Peel the skin to find the Pls

Rls and
I Pls

Peel to the core to find the KPls

KPls

Parmenter, D. (2010). Key Performance Indicators. John Wiley & Sons, Inc.
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KPIs are powerful metrics which will provide insight into how your company is doing. You'll
analyze several different criteria and find a pulse on multiple aspects of your operation. When
you're ready to evaluate and analyze the performance of your company, it becomes easier to spot
what's and isn’t working. From here, you will target on your strengths and understand your
weaknesses. To help you understand why KPIs are so important, you must know what other

purposes they serve.

There are many reasons, but here are four that stand out to me:

* KPIs strengthen employee morale

I think it’s important to start out with this value of a KPI because it’s the less known. A company’s
culture is extremely important for performance. A culture that supports and motivates all of these
in it's destined to try to be better than one that doesn't. In this sense, tracking KPIs could also be
about acknowledging employees' labor and securing their feeling of accountability and
responsibility. At our company, everyone has KPIs that they're responsible for. After we hit those
numbers there's a way of ownership in our work and recognizable evidence of our contribution
to the team. As an organization grows, sometimes there are often an increasing sense of distance
between the organization's achievements and therefore the individual's efforts toward them.
When people feel that they are responsible for KPIs, they're more likely to push themselves and

receive more satisfaction from employment well done.

* KPIs influence and support business objectives

KPIs are important to business objectives because they keep objectives at the forefront of deciding.
It’s essential that business objectives are well communicated across a company, so when people
know and are accountable for their own KPIs, it ensures that the business's overarching goals are

top of mind. KPIs also make sure that performance is measured not blindly in pursuit of the KPI
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but in respect to the larger business objectives. This implies that each part of work is completed

with intentionality and for the correct purpose.

» KPIs foster personal growth

Not every product update or campaign will reach their targets. But when you monitor
performance against those targets, it creates an environment of learning. With KPIs, teams are
able to see exactly how they're engaging at any given moment. When you track KPIs, especially
once you do so on a real-time KPI dashboard, you're able to ask what, why, how and when... and
do so whenever. This makes to learn from successes and failures a daily activity. Another reason
why KPIs are important for private growth builds off the concept of increased morale. Allowing
employees to observe their performance and respond within the moment implies that they are
more likely to attain their goals and better understand a way to do so within the future. This sense
of continuous improvement allows people to realize much more than they may think, which is

important for workplace satisfaction and continued personal growth.

* KPIs are critical for performance management

I'd say this last one is that the definitive reason why key performance indicators are important. It
sums up all the reasons above: what's measured is managed. Employee morale, capacity and
culture, among others, all contribute to performance. KPIs simplify performance management by

allowing everyone to not only see what they’re doing, but what others do in addition.

A trigger is something that performs a specific action. Also any stimulus that shapes our thoughts
and actions can appear suddenly and it can be major or minor moments, pleasant or ambitious.
Our environment is the most powerful mechanism of use in our lives, which does not always
work in our favor, we make plans to achieve our goals, but the environment is constantly

interfering. For example, when the smell of bacon comes out of the kitchen, we forget the doctor’s
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advice about lowering our cholesterol, and sometimes we have to skip a child’s football game
because we are obligated to appreciate the staff and provide them consistently because they work
late every day and so on. This is how our environment interferes with our lives and we have to

act against our will.

Our environment has feedback as a trigger. After all, our environment is constantly giving us new
information that is important to our lives and changing our behavior. But the similarities end
here. Our environment often leads to bad behavior and this is done against our will and against
better judgment and without awareness, where a well-designed feedback loop leads to the desired

behavior. Change is taking place.

Dr. Robert Cialdini is a famous author of the bestseller books about influence, he is widely known
for his breakthrough ideas in the field of influence and power research, widely regarded as the
‘Godfather of influence’, because of his years of scientific research on the psychology of influence.
Cialdini describes six triggers as the main drivers to influence others (Cialdini, 2007): reciprocity,

scarcity, consistency and commitment, authority, liking, social proof.

Reciprocity is a deeply ingrained psychological trigger. If we act in favor of another person, they
will have an obligation to return. In other words: benefits for benefits. The initial small kindness

can lead to much greater feedback.

Scarcity is about the shortages. Something is difficult to achieve when there is a shortage of
resources or the faster we want to achieve it. In short it is - scarcity. From an academic point of

view, scarcity means that society does not have enough productive resources to meet all needs.

Consistency and Commitment - these are operated at the two levels. The first is that the best
predictor of future behavior is its past. People try to conform to previous thoughts and actions.
Therefore, making significant changes in lifestyle becomes much more successful when the goal
is publicly announced. Second, the premise of great consent is small consent. In other words, the

first "yes" to face-to-face sales is simpler than the next.
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Authority is one of the scariest psychological triggers. Where social evidence is based on popular
power - i.e., people ‘just like me’, - authority takes a principled step to use the power of particular
individuals. Authority is dangerous because it has power. According to Cialdini, there is a
tendency that the action may be repeated in response to simple symbols rather than its essence.
Research has shown that the most effective symbol can be automobiles and clothes. In other

words, people react not only to authority, but also to their appearance.

Liking is another obvious trigger that is not at all easy. No matter how logical our decisions may
be, in reality "people prefer to give their yes to those who know and like them." In other words,
if they like you they will buy from you. Approval can be expressed in both physical attractiveness

and common interests and similarities.

Social proof - whether we like to admit it or not, the crowd is a powerful force. We can easily
understand this if we consider sales. To increase sales, the first psychological trigger must come

not from us, but from people who are already using the product or service.

Managers of organizations often talk about performance. There are objectives and targets to
achieve — at a team and at an individual level — to meet organization's overall goals. Performance
indicators as standards can express authority, as managers trigger their employees to achieve the
standard. Managers must link employee’s goals to business priorities, because when you build a
foundation of trust in performance management it means that you are clear about what you expect
from employees and specific about how their work ultimately fits into the larger picture of what

the organization is trying to accomplish.

Working in service field receives increasing attention. Customer demands are changing rapidly,
also the services that they require. Consumers participate within the service delivery process and
services are provided from public stakeholder and therefore the funding is especially provided by
public resources. Public services must refer to justice, fairness and equity, they're not only about

efficiency and effectiveness.

Arguably, most people do not typically get up considering about their employment relationship.

Even when nagging thoughts or perceptions exist, it typically takes something to really initiate
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consideration of these thoughts or perceptions that prompt individuals to react. Louis and Sutton
(1991) argued that some type of spark or trigger is required for people to maneuver from automatic
mode to cognitively processing things at hand and making sense of it. Such cognitive processing
is more active than simply noticing something, which is done in automatic mode. Accordingly,
within the workplace, a particular event is required to trigger employees to maneuver from the
automated, day-to-day processing described by Louis and Sutton (O’Neill & Cotton, 2017), to a

more active consideration of an organization-related event.

In service industry, when conducting employee appraisals, managers search for competency in
critical areas. In brief, managers want to know that employees are meeting established goals,
working as contributing members of the team and applying critical thinking skills to assist

business operations are successful.
Teamwork

Colleagues are generally seen as strong and contributing team players, when they work effectively
together on group projects and initiatives. Examples, where employees exhibit a sense of team

commitment include:

* Participating in group brainstorming.
* Volunteering for roles on team projects.

» Supporting others' ideas and approaches.
Communication

An important part of every service employee's job is an accurate, appropriate, professional sales

communication. With the following in mind employers will evaluate this skill:

¢ (lear, concise verbal and written communications.
* Timely follow up to email and customer inquiries.

* An ability to accurately articulate ideas, concepts and feedback.
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Customer Service

You are directly or indirectly serving your customer base through your position, regardless of the
role you play. Employer will assess the employee in critical performance areas related to customer

care, including:

* Professional, polite interactions with customers.

* Ensuring that problems are handled rather than being passed off.
» Offering options or solutions to resolve customer complaints.

* Timely responsiveness to customer needs.

» Perfect representation of the company.

Job Functions

Key performance indicators related directly to service employees' specific job functions will be
appraised during an evaluation. Key performance indicators might include (Chron, a publication

of Hearst Newspapers, LLC, 2020):

¢ Attention to detail.
¢ Timeliness.
* Good time management.

* Creativity and innovation.

I want to introduce the company where I work and talk about performance indicators in this
public organization. Education Management Information System (EMIS) was established in 2012.
The mission of the management system is to provide the education system with advanced
technologies and electronic resources for the best education and management. The strategy of the
Education Management Information System is to promote the functioning of the Ministry of
Education and Science in the educational space through the introduction of modern information

and communication technologies.
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The KPIs aimed toward boosting the performance of the government officials in line with the
government effort to boost public service delivery system and as assurance that the element of

integrity and good governance are being carried out.

The study was conducted in EMIS using interviews with the respondents. The main objective was
to study the implementation of key performance indicators in this government agency that offers

services to the education system, to the universities, to the students...
* What are the main focuses of using KPIs in EMIS?

Key Performance Indicators at EMIS are focusing on two main aspects. EMIS develops the KPIs
to measure efficiency and effectiveness of working process to supply and deliver services to
customers (universities, schools, students). The efficiency of the core process to supply and deliver
the services to customers is assessed in term of how accurate the service provided and delivered
to customers. The work process is being assessed by looking at the statistics develop by the

management team reckoning on their core business activities.

Triggers, or triggering events, are outlined as circumstances that act as catalysts to structure
learning. Like persons, organizations don't learn proactively (Watkins & Marsick, 1993). Given
the tremendous pressures to perform and turn out results, organizations tend to over-invest in
exploiting existing data and under-invest in learning or developing new data (Levinthal, 1991).
Moreover, in order for organizations to learn, people should learn. Individuals carry out what's
expected of them, each written and unwritten expectations. Written expectations are usually
delivered through job descriptions, memos, e-mails, and official documents. What's less clear for
people within a structure are the unwritten expectations. For understanding unwritten
expectations, there are three groupings in organizations: motivators, enablers and triggers,

according to Maira Arun and Peter Scott-Morgan (Arun & Scott-Morgan, 1997).

Workplace is a stressful environment, which involves many situations and for that reason it may
trigger strong negative feelings. It is important for managers not only to help workers control
emotional situations but be able to control their own feelings. This can help contribute to a

healthy environment, allow workers to perform according to their potential and maintain
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workers’ morale. It is important for most stressful situations that manager is able to respond in a
rational, calm and positive manner. This helps encourage workers to see the situation more
objectively. In contrast, when managers add their own emotions into the mix, it can be very
unhelpful for fueling workers’ emotions. Managers can send the message to workers, when they
react in unhelpful ways, that they can lead the team through hard times and are incapable of
remaining calm. When managers can help resolve an emotionally charged problem and
demonstrate empathy can give workers confidence and that these workers are overseen by

competent and strong leaders.

Qualitative and Quantitative researches were conducted in EMIS. I decided to make interviews
with the people who were involved in managing people. Their opinion was interesting and
important about organizational triggers. I was interested which organizational triggers were used
in these companies and how these triggers were used by managers for improving the performance

quality of service employees.

The results from the interview helped to define some basic organizational triggers, incorporated
in the target organization. The most important part of the interview was about identifying the
organizational triggers that were widely used in this organization and on which my further
quantitative research should be based. From the listed organizational triggers, they mentioned

seven triggers which they thought was widely used by their company:

*  Scarcity

* Consistency and commitment
*  Social proof

* New executives

* New service announcement

* Increase in expenses

e Awards
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The second part of this study involves conducting quantitative research because it seeks to analyze
how literature review and qualitative research relate to performance induced by organizational

triggers in an organization.

Qualitative research lead to the defining of the seven triggers, considered by managers in target
organization as widely used. Following the main goal of the study, for each of the trigger the
following hypothesis is tested in the qualitative research: organizational trigger influences the

performance.

Since the questionnaire assumes answers formed as Likert scale, we use Wilcoxon signed rank test
for the paired samples of organizational trigger and performance to test the hypothesis about
whether applying the given organizational trigger significantly influenced the performance.

Normality of the sample observations is not assumed. The following hypothesis is formulated:
Hy:There is no dif ference between sample pairs (median change is zero)

H,:There is a dif ference between sample pairs (median change is non — zero)

The procedure for testing the hypothesis is as follows. For n sample pairs (a total of 2n data points)
and i = 1, ..., n, let x4; and x,; denote the pair of respondent answers. The test statistic is defined

das

n
W= [sgnCe— xR
=1

Which can be regarded as the sum of signed ranks where sgn denotes the sign function and is

defined as

sgn(y) = 1>y — 1<y

and R; denotes the rank. Under the null hypothesis, W follows a specific distribution with the

expected value of 0 and a variance of

n,(n,+1)(2n, + 1)
: )

53


user
Typewritten text
53


As long as the quantity W is computed, it is compared to a critical value from the Wilcoxon signed
rank test table according to the sample size and the significance level a. We test all the hypothesis

for a = 0.05.

For the hypothesis testing in practical research (for each of the elaborated triggers it is that trigger
significantly influences the performance) there was used a survey with the quantitative data

analysis. Involvement of sample population was 63 employee.

Sample pairs that were used in hypothesis are:

Organizational Performance
trigger
Scarcity Work done on time
Consistency and Customer satisfaction
Commitment
Social proof Satisfaction of

customer issues

New executives Flexibility at work
New service Adjust changes in
announcement work

Increase in expenses  Taking responsibility

Awards Quality of work

Very specific and realistic answers were the results of quantitative research. There was used
sample pairs from organizational trigger and employee performance that were used then in
hypothesis. Both hypotheses were tested statistically and at last generalized to the whole

employed population.
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Based on the results we conclude that the null hypotheses in all cases is rejected, which means
that all organizational triggers — scarcity, consistency and commitment, social proof, new
executives, new service announcement, increase in expenses and awards influence the employee
performance. In particular, all of the organizational triggers changed employee performance

significantly.

These findings scientifically prove that with organizational triggers managers can really manage
service employees’ performance. So a lot depends on them. By focusing on the development of
employees and the alignment of company goals, managers can create a work environment that
enables both employees and companies to thrive. In any organization, it's important to understand
what your employees are doing, why they are doing and how they are doing it. When there is no
system in place to define roles, provide constructive feedback, understand individual strengths
and weaknesses, trigger interventions and reward positive behavior, is much more difficult for

managers to effectively lead their employees.
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ABSTRACT

Intangible (symbolic) elements in organizations, such as organizational culture, attitudes, emotions, relationships,
creativity, success and values are vague and difficult to be measured and managed. However, managers deal with
them at the daily basis, and these elements have significant impact on organizational performance. There is a
need of a complex and multidimensional instrument development for monitoring ‘how to be human at work’. In
the paper it is described the planned study, survey development process and theoretical foundations of Life
Performance Score instrument. Life Performance Score is performance in life, i.e. achieving the preferred results
in different life areas continually in a way which is as effective, efficient and comfortable as possible for a person.
It consists of 26 dimensions, measured in five basic criteria: noting; awareness and choice; actions; feelings;

comfort.

Key words: life performance, intangible elements, organizational life, human at work

Successful organizations understand the importance of
implementation, not just strategy, and moreover,
recognize the crucial role of their people in this process.

Jeffrey Pfeffer (Pfeffer, 1981)

Managers meet many challenges in managing the intangible (symbolic) elements in
organizations, as attitudes, values, power, status in groups and others. These elements without
objective foundation can be treated as phenomena, i.e. they are objects of sensory intuition,

and can be objectified only in interpretation with the categories. The intangible elements are
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based on the subjective interpretation, regardless to the systems created for their
categorization. In managing the intangible elements in organizations there is a need of other
managerial tools, different from the traditional planning, organizing, leading and controlling

functions.

Basic clusters of intangible organizational elements are the following three: values
(organizational culture), relationships, and creativity/success. Organizational culture as a
symbolic system of values underlying the behaviors and norms in organizational life, appears
from the collective psychological agreement on what is important and what matters. It is
transmitted with the help of deep archetypes and symbolic mechanisms, so difficult to be
monitored and managed. Relationships as another intangible element as well are quite vague
to be traced, for example, in a group of two people there is one relationship and in a group of
seven people already 21. Relationships have symbolic characteristics as they include building
connections through communication, i.e. signs, images and metaphors. Creativity and success
as a part of organizational life are connected with quite subjective processes of thinking,
sensing and interpretations. Creativity is understood here broadly as the process of associating,
emerging and thinking; success is perceived subjectively by people in organizations, and by

organization itself.

Many experts nowadays try to find and offer the validated instruments for measuring,
monitoring and managing intangible elements in organization. The following models and
practical instruments are very popular in management: Emotional Intelligence (Daniel
Goleman) for dealing with emotional part in work life, Organizational Culture levels and
competitive values framework (Edgar Schein (Schein, 2010); Cameron and Quinn (Cameron
& Quinn, 2011)), Person-Organization fit (Chris Argyris (Argyris & Schon, 1992), Jennifer
Chatman (O'Reilly, 1991)), work-related attitudes (job satisfaction, job involvement, employee
engagement, organizational commitment). If we assume the work life in organization as a

social activity cycle, as a person joins organization and becomes employee, bringing the values
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and goals, which in ideal should be aligned with the organization. Organizational culture and
PO (person-organization) fit are significant instruments at this stage. Inside organization in
adapting and socializing the employee starts building relationships with others, and again
meets intangible element of organizational life. In this process the employee faces some
problems, and some of them are unstructured, which demand non-programed decisions, here
creativity comes to limelight. At work one can feel oneself more or less successful, and for
managing success as an intangible element there can be used coaching. These elements,
processes around them and tools for managing them are about one important issue for

nowadays managerial focus, - How to be human at work.

In management, from one side, it is about how to be a human at work, from another, - how to
integrate being human into organizational performance, and build advantage on that.
Following mentioned above models and practical frameworks, we assume that there is some
score which can help to measure and display, how much well a person does in life. In other
words, what is the person’s performance in life (i.e. achieving the preferred results in different
life areas continually in a way which is as effective, efficient and comfortable as possible for a

person). We call this indicator Life Performance Score.

In integrative paradigm we base this indicator on the 26 dimensions, which are integrated
from the Embodied Yoga Principles (EYP) framework (Mark Walsh). These dimensions
display most life challenges people have. There are added the poses or postures practiced in
the Embodied Yoga for exploring and developing the desired emotional states or qualities.

These postures practice we would offer to the participants of our study.

1. Drive (pushing pose)
Feeling worthy (receiving pose)

Moving forward bravely (entering pose)

s~ W

Releasing resentment (letting go pose)
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Firm boundaries (No pose)
Acceptance (Yes pose)
Fierceness (warrior pose)

Self-love (self-care pose)

0 ® N o W

Being clear with no shame (stand pose)

10. Being uplifted (inspiration pose)

11. Shameless erotic (sensuality pose)

12. Confident leading (authority pose)

13. Nurturing (care pose)

14. Active quitting (surrender pose)

15. Sharing gifts (giving pose)

16. Block out the world (inner pose)

17. Comfort in the spotlight (taking up space pose)
18. Exploring mortality (death pose)

19. Innocence discovery (vulnerability pose)

20. Enthusiasm (passion pose)

21. Ability to pause (rest pose)

22. Support (support pose)

23. Playfulness (Joker pose)

24. Lightness (transcendence pose)

25. Decisiveness and judgement (evaluation pose)

26. Openness (openness pose)

The study will lead to building an individual profile of Life Performance for respondents and
then to check it again after practicing these 26 dimensions in embodied approach via postures.

Exhibit 1 shows the example of the profile. Each of the dimensions (and its posture embodied
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practice) are developed via multidisciplinary and holistic methods. In the foundations are
archetypes, Eastern philosophy, different embodied practices (martial arts, yoga, dance),
mindfulness, coaching principles. Embodiment is defined as “the manner by which (how) we
(it is inter-relational) create (it is generative) our (identity is key) being (are), moment by

moment in relationship to all our social, cultural and environmental contexts” (Walsh, 2021).

Exhibit 1

Life Performance Score
e Respondent 1

drive
openness 25 feeling worthy

moving forward breavly

decisiveness and judgement 23

lightness releasing resentment

playfulness firm boundaries

support acceptance
ability to pause / firceness
self-love

enthusiasm

innocence discovery being clear with no shame

exploring mortality being uplifted

comfort in the spotlight shameless sensuality

block out the world confident leading

sharing gifts nurturing
active quitting

We assume that these dimensions reflect the main psychological, emotional and behavioral
states, important for wellbeing in life. They can be displayed contingently, related to the need

and choice in the situation. They constitute the potential (capacity) to make choices with
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awareness, and to have the wider spectrum of options (in behavioral responses, dealing with
environmental forces, and in relationships with people) in different life areas, including work
life. The survey is based on the following structure of questions, where each dimension is
measured in Likert scale 1-5 (1 fully disagree — 5 fully agree), and aligned with five criteria
(the criteria are elaborated based on different scales used in psychology for measuring self-

regulation, emotional intelligence, alexithymia, behaviors):

e noting

e awareness and choice

e actions
o feelings
e comfort

For example:

Drive (pushing pose) Pushing, pressure, to deal with that, to manage that. Exploring
confidence, power, persistence and persuasion, moving forward, overcoming challenges,

ambitions.
e How much I notice my feeling of confidence and power?
e How much aware I choose persistence regardless difficulties I face?
e How much confident I make steps to promote/push forward goals/projects/myself?
o I feel myself calm and confident in persuading and promoting my position.

e How much comfortable I feel in the state of power and promotion?
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In the study to validate our developed survey we would use two more scales: Toronto
Alexithymia Scale (TAS-20, consisting of 20 items, it is the instrument to measure alexithymia
— trouble in identifying and describing emotions with the behavior of minimizing emotional
inner experience and maximizing external attention focus) and Self-regulation behavior style
Survey (it is the instrument for diagnosing self-regulation individually and its development, as
planning, modelling, programming, evaluating, as well as personal qualities — flexibility and

independence).

Life Performance Score measured and developed in a profile, would help to make ‘being
human’ at work experience more measurable and clear, as well it would give the opportunity
to explore its influence on organizational performance and its impact on intangible

organizational elements.
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dnnbgszsce ndobs, MmA 3n0d0gmMalizo Lom3gMmognm Mabol gMmogmo banmbobgmod sl Homdmacgabl,
Lam3gmogom  Malgol ULb3s doMmoosE  39@78MMNJ00 Tdgsmadnm, 30d73MMalL3L goohboo
060036gamm35b0  3obdsbbze3gdgmo  dsbosbnsmgdmydng. Lom3gMmogom  Malgo doMoomos
00mbnbimMo&ymns, MoEndsb gnmobbdmol, mmad ol dmoEs3l 961 393d0M 705 3o MMasboboins.
dgLo0s8nbo, Lom3gMmogom  Malzo 7F3BILHomo o3e3d0MxdPMNs MMasbabognol docs
8oMgdmLob s abgo 3MmEgLydmsb Mog 9sdnsbal J8xgd00sb(0.9. dxEEmad]dmsb) s
sbgMmgnmo bonbxzmmdsgom Ggagdbmmmangdl dmoEesl.

3009MMobgo sdozemmymoe o oMol nombnbism@&nmoa bsbosoal Mobin. LaynMomydm
8ob8oLb35370gm0 BagEmMa smol 3ndgmmabzol go3zmEgmgdal Lohdomga. LB3s Lam3gmosom
M0ob3gdnbasb goblibzse3300m, 3007M-0630a6E0 LoLEYITsdn dgodamgods 3ozmEgmeal Y30HNMIL
dm3img 300sd0.  dogommooobomzol dga3ndmmos dm3ny3zsbmor 2008 Hamol 3007037 E3000
Lagomm3zxmmBg, MmegbsgJ33Ysbs mnmg8al 8ynbogmoc dmHyws gomg Lanbazmmadsgnm Lodysmmb,
bgmadonfH3coma8ymn aym Mmagmmg 30bsblnma 3mabobymgds, 51737 BYLEN s LEmMo nbazmmMaIsEny
439Ysbsdn gob3nmomygodm dm3mgbgdmeb o3e3dnmydnm. sds@gdno 83330dmns 8m3ny3sbmm
2017 Homaob NotPetya-bl 3009M-063300067@ 0 N3Md00530, MmEgbsg AbB3nM 056370B7 go3mMEIMEY
3009M373735 1 by bo3emgd 35580, 8J7sb gedmadnbomy, 83330dmny 835336500, Mmad
3007MmMalznl dydo;b3g30dn, go3mEamgdnl dsbdGsdn oM ool dabBmnEymMmao gymagmssnymo
Ln3ME00S Y do3MEImMad 0L dxbadmgdanmdno.

63


user
Typewritten text
63


Mo osMab Lol gdnMa 300gMMoli3n?

LobEJBMo 300gMmMabzn 8gndmgds fomdmnd3sl Modgbndg Lb3sslbls dnbBgBal godm. gMmoal
dbmoz LoLGgBnmao Mabzol gb BMMABs HomdMaaabl MmMasbnBagnobom3nl sb3g3 Mol 3L, Mmadgmog
939300Mgds oMY d0BbaL LoLEG)Bx00L Lomorymals s M3 JLNMMOLL. B35 N0,
Mmegbsg Me8gbndy mMmasbobssos 0ygbgdl dmd3gmgdynm gagd@mmbyam Lonbgmmaszom
LobEgdsl, MmAgmoEbasmsbsme sEyma s sfal, gb dgndmgds gobgl g3mbmangnl Mmaymandy
Lad&mMaboznb gobdsdnmmdgdgmo bobEgdyma 3ndgmMmabin. smbsbndbszns abing, MmMA LobEydymo
Mmob3n, M337bndy 3mM33s605By o6 73mbmdngol ghon o6 Modybndy Lyd@mMmby cmomgdal
ghoemmnm Bxa93mabsls 9B bUL.

33537000, LoLEJOYMo 30dgMMabin dgodmgds godmdnbsfmgmd gl dgLoedg 8bsfgLosb
0535380M701m0 Mobnsb, MmBymog godmgmnbgds Mmdgmndy 3mbimadna mmagsbnbagnsty.
od dofmomosae ngnmobbdgos symbmmbnbgol Maobzn Mogdysmmeo 3ma33s60700l, sbg37 Bmgssw
mMgsbnbosngdol dngm, gomgdy Jmmad&Mmbyamo Lonbxzmmadsgom LoLbEITgdal godmygbgdsl
139300M©Y0s. sbogmmagoymoe Mmobin 8yodmgds 0dosbss Homdmndzsl, Mmeoabss gMhon
LYJBMMNESD 56 MNBSE 3MB35600sb LB3S LydEmMB] b daBbLBY gosgEnbgds 3MB3MIGYMO
dm3mgbs. dogomamoce, 3005MMab3n, MmAgmoE co3es3nM3gmac Lanbgmmadsgom &ggdbmmmagaym
bazgmml n393d0MmEgds, dgndmgds Logdomee LHMoBIE gozmMEameEal BNbsblnMm Lggmmby 6
LosBM393M LRgMMBEs, MmeEglbss o8 LEgmmyddo Amm3shg 3M33sbngd0 abgo LonbymMmBszom
LoLEGJTgOLS o 3MmgMmodym NBMYB3gMyMmaBsl 0ygbgdgb, Mmdgmoi dgogseslt 30dgMmMmalal
Jm376@70L. smbsbndbazns abng, MMI goMm3zgnwm dx0:;b3x33080, s0xMYmMo 0oL LobEydal
dgxgmbgdol dgodmgds 3obisymo gx3dB0 3Jmboogl Lb3s LoLEYT7dBY s 3MmE]bEnYMa
LaBmMagsEMgdIBY.

gbmMmoamo N1 sbobagl 300gMmmobinl 08 domoms Hyosmmgol, mEn3s300bs s dabbyol, Mmdgals
d70938950, §33Ysbs80 dgndmgds fomdmadssb 300gmMalgo.

sbMoamo 1:3009MmM0b3n: fysmm, dmB035305 ©530B69060

Labyedfogm, 393003034960, dmabsbrdgdol dmba39d900L
Lobgudffoggmlionsb 0EIMEMA0IOHO d9n396mbgds, Imbsggdos @ob0sbgds
©53539060gdwemo 296500p)Mgd5/dm3563s,  * goBoweo
X3o953900 513960395, 306s6LwGO 29BoyMgds
deagdo MSOODMDS
Jgd@BmHmbolb@ndgdol
d9n306bgds
30dgE@3Mm0dobagngdo 30650 3odEoEOMIds 35035/630656LwyMo *  Jmbo39d900L Im3s63>
baygdgwo * MORWONVIP0
G®obBodzogdo
* ol In3smzs
3agd@ogob@gdo, 0QYMNEIMA0)D0, dmdLobwGgdol *  dmbaggdos gogmbas
0blsowg@ewymo 30590m50mnds Fgmnebgds 399 339670l Labols
bagdmby, BHgomGobdo dg33ws
dmadbabwGgdol
Yamg@bgds

dm@Eg08yam sbMoe do gobbomymos 30dgMMobinl Lado doMmoosn fystm, ydis LobGgBnio Malzol
035ambsbMmoboo, Mm3ymbsg dgndmos J33ybol g3mbmdngol gho, 56 Modybady Lgd@mMbg
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ddmazmn B385Mm3560 nJmbomb, na3fm dx@oc N39390MEJ0s oM 33gnmo Lobgmadfoxzmydnb, 56
LobgM3HoBMLSD 35330M7dYM N X31BJ00L BngM gobbmmEngmydnm 30dgM-0mM3emMgbgdL. slgm
Jd70mb3937000, Im@n3030s dgndamgds aymb MmgmMy ggm3maoadnsnmo, sbg3y nIMmmamanmo.
s0053c0mmymoe, bdomo  sbgon  d3B3300L 30bobl  dMALLLYM]OOL BSMIMISLAESONSBN
Jdy39Mmbgy0s, LyJ@mMobo3ol 9608363Mmm3560 BmMboE)dx0al EOBNSb]0s/goboagnMgdy, b Bmg
d9000b393580 3065bLYMN IMagds fomdmaaggbl.

obsemmany Mo, nsgMods N1-3o sbobymos Lb3sobbzs Lobal 3007M-0630byENL AobdBS00 s
bon)y. Boybgoezs ndals, MMA 30073MMob3n LB3sLLB3S wMMAsL dgndmgds 0mgdgL
©3fygonmo 8mbssgdoms dm3sms30m, G3Jdbngymo gondomomomdoms s mobbol Gom30Lyd0m,
33mo3Myxo7mn dmbosgdgonl gmdym3snsbn EsBnsbgdnm, LobEgdnmo Mabiol czse bsbMmabno
y3gmabg Loyymomgdms dmEgdymo oogMmadal Bys doMmy3gbs 3nobyg, Losg cmnomyymo
dm3m b0l Bgasmgbs bsbmasmgdsty dsmaman, sby30MgLace dosmamns s 08 mMagsbabssngdal
Momegbmody, Mm3gxmbag 8ggbm 3003M37339, Y39 CoN..

©05pM>d5 1:3009M0630009687000L dsbdB300 s> bnn.

pystm: 930m30b LobBGgdnmn Molnb L>ddm 5 3900Moxol Molinl 33am930L 396&M0

e Systemic
Prysical Cyber Catastrophe
Severity 1 \_gj):1vaqe Lm;\?r!jrm Events
of Loss : cormuption
to an :
Affected Sy : frsst-
Company —— .

abuse and
defamation

disruption

Communications
sienced Mass viral
v infecton

Number of Companies Affected

05gomomnbm3nl, dga3ndmos 33me3 831n0MNbgm P3Mmonbsdn 2017 Hamb gobbmMEngamgdnm
3009M037E730L, MM ob BsMamyddnE sbmodnm 3ma3sbnal banbgmmassom LobEgds csnbgzninics
05367 3Mmmamadymao 3mEom s Mmdmol dyegase 3ma3sbool 8mbsggdgdn s 0bxzmMmTsEns
06009367 M36500 BNSbES s LB3ssLB3s Labnm bymdoyfH3lcemagmo gobs. dmEgdymaoa J0dyM-
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06300076@ 0L coMmmUs, Y3Manbals g63Mam-8o@oMx0mMadLsE dgygmbsm Loddnsbmods. 3xLadsdnlbe,
0dobsm30L, Mmd dm3zmgbs Asoczsenmb Lob&Ggdnmo 8603369 mdNL 06i30ybE S, 0b:

1. Bgao3mgbol 7bs  obgbegl  Medgbndy  ALb3zngmo  BmBol  mMasbabsENsBY
ahormmnma, sb dMszsm 33nMg s badnsemm BmAol 3MA3s605b7;

2. 0m3mgbob BoLdESd0 s Bxge3eMabs MmgmMz 3Ma33s605B7, ob737, 3MBJbiYM Bsfmom
LaBMaoEMgd5B7, ¥bs nymb domamon.

Lb3s doLvm33eLHbgdJM Lozncbgddo Nbs sm360dbmon abog, MmA LobEJdnMo 3odyMMalzo
Lb35sLB3S BMMANnc dgnden oS Homdmndzsl. LolEgdsdn dgadmyods gebznmsfmegl Mmgmmsgon
dbbzngo dm3mgbs o6 bEgbamn, MMAmMal 8ggase 93mbmadninl Mmoo 86 Medybndy Lgd@&mMo
dgndmgds omn;gdol ghommymoe dgxgmbogl o6 dghgMmegl. 0033 gbgds Lobymahnmm
Lyd@MMLeE, Mmeglbsg Lojomozgmmdn 2008 fanal 5330LEBML M3Jol cmmb, Labymadfoxsml
3MoJ@n3nmo y3zgms agobd@mgds dmgdas 3009M3g@30L J33d.  Sbognmanymo, 033000050
©sbod83700, 0ogMod 3m@gbgonMmoe  dgbodmgdgmmon, Medgbndy dsLIBONMo  dm3emgbals
ghoemmnmse gobbmmEngmgds, Msdsi dgndmgds eon, 56 Gm@smymo Bggezagbs ngmbomls
J39Yobsbg. 00sgmMsds N2-00 sbsbnanns sbgon bgbafmgdo.

s003Mmmymo, LoLE)ByMo 30dgMMabin 3mEbgonmmo dgndmgds gob3nmomegl 8800,
Mmmegbsi 8Mozsann dgsmyonom oty Bmdol dm3mgbs gMmommymo bgds J33Ysbsdn, sb
93mbmadngol Mmdgmndg Lgd@&mmdn. gobomzsmabHnbgdgmos, Mmd goMms sdabs, LoLEJBHMo
Mmobgob HomImdmds dgndmgds sY3e3dnmegl ommdo gohamoam bLEgbsfmgdLsg, MmMAgmbsg
900 0sbmodsdn LogMdbmdgmn Yomymaznon Bxge3emgbs dgndengds 3Jmbglb J33ybals Lb3ssbbzs
Lgd@mMmBY.

©05pM33> 2. 3009MM0l30l ds>bdE0056 ©3933d0Mm9dNM0o bynnbrdn
fystm: 35mb6930L bsymorsdmmobm ddzncomonl 376(dMmn

Scale Considerations

« One scenario at massive scale 4‘;?

Multiple scenarios at massive scale

Multiple scenarios at small scale simultaneously

Multiple scenarios at small scale over time (death by a thousand cuts)

* Few scenarios in close to simultaneous succession that have cascading affects

i eoo®:
Time Scenario . Impact on the ecanomy%
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MmmgmMm bs 3gdn0Mmegl LobiBGgdnmo 30d03MMab3n?

0dobom3nl, Mmd ULobEJOMo 30dgaMMobio dxdsofMmegl, ULsHyYol gBs3by 0600365Mm35600
mMmasbnbssngddo  Lam3gMogom O &adbmmmaonma  Moblol  Jomm3znl homhml
©5b67Ma35/35063000M70s. 30073MMob3ol dg83nMgds 39M dmbgMmboyds, 0 cnomyymo 3ma33sbns
Mob3gdal Bomm30L Lomsbsm AsmEml o EsbyMas3L. gb 3MmEgLo dga30dmons fomdmanwagnbmm
MmmgmmELsd-33MEnsbn 3nmMs8ns MMABgmnE nsgMsds N3-dns sbsbyano.

©03pM>3> 3: bm3gMmsgom @5 G76mammapnnmo Moliyndol dsthom30l bxdo domooso 3hnbin3n

pystom: 396¢9Md>60 > 356(B7M0

3Gemggho BmBOYFDS

bigymdggero

Lom3gMmosom o Lonbxzmmdsgom  EJaJbmmmangdol Molggdali(d.8. 3odgmmobionl) Jdsmmzals
3Mmmamods 93307mons LLd (3) doMmoocs 3Mnbin3by. B0mombndbymn Lodn 3Mnbin3n
335670036 ool o3e3dnMaxdnmo s 8gMmogdymo 0dnboscznl, Mmd gondxmogleogl
mMasbnbssool Molbzol 3Mmaomo s dmEgdnma Mobzol 3Mhmxzoma 3mbEMmmanob 3398 dmgdaaL.
Lom3gmasom Mobgolb dsmmaol Lado domamon 3MabEndns:

1. bozmnd3zgmon - sbgMmgnmao G3dbmmmannmao 31d7/31bsd76@0 06x3MoLEMYIBGNMLS s
3Mhmamodymo &gdbmmmagngdol o b3y dbsmsdtgma 3gMLmbomal s 3MmEyenMmyodal,
Mmdgmog 3oMmas ool gomznobmdogmgaodymon, 3Johmas  dshoymo s  LoMmomemal
0035 bsBMOLNm, dojLbodogmyMmo doMm@Gn3n s  sMo-3MA3mgdlbymo. Golbo LoMoymy sMob
3Mm3mMEoymo mmagsbobBsEoal bogddnsbmdslosb.

2. 39Mao ©537300m0 s gabbmMmEngmadymo Malb3gdol dsmo3zal 3MmEgabo Mmdjemos
mMgobobosool  NBMN63gmyml gMmnsd  bye3zsl  yzgms  Molggdby, Mmog 3mA3sbnol
bgmMAdm356gmmosls dgbadamgdamdal sdemgsl, Mmd 3Mmommo&g&ymmodaol goo3senalfnbgdoom
gobsbmMmsngammb  Lomsboem  0b3gLbE0ENgd00 Mobigdol domm3zol BGodsmoymgdnm, dsgmsd
5093Mmymac sdmg3cegL J3905 ombals 3967 x876EL esdmy 3000 o Malizgdal Bsmonznls ybomls
0153036000 dgLsdsdolbo Bndsmnmgdgdoo.

3. Mmob3goal 30doMo n6xzmMmInmMxdnmMo s 36MONIMYdS-033mmMadMa Lamagsbnbozom
3om@Ems, MmIgmdns y3zgmolb goohbos Lomsbosm gmebs s Malzob smgds, Losg MNS s
01dofgdabgob mo30byBsmMn olgnbongdo Homdmowaggbls bmMmadsl. 3.%. dMyxoblEmmaAnbgn. gL
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3m3356070L 030l dgLodmMmgdEMosl sdang3L, MmAE 3ma3356058 MdNgdENMIE goboboemb y3gme
3m&ab3nnMo s Mysenymo Mabgo, Mob HobodyE 8yodmgds ngsl mmagsbabogns.

gofmes dmEgdnmo Lsd-Loxgbymansbn BoMmm3zol 30Msdnals, gobam3zsealfnbgdgmos Mmagmmgs
Lobgamadfoxzmb, sbg3g 93mbmBnznl cmnomgnmo bgd@mmal Bomygnmoamadaal Mmoo, J33ysbado
SYE0aMg0gmM0s 0ymb gobLabmzmunmo 3MmoBnsnmo 0bxzmsbBmMmndd&nms, Mmdgmoz 8moEasl Mmammg
Labyan8Hoazm, sbig3g 39Mdm Lgd@mmgdl. nBabsm3znl, MmA 3gmdm Lyg@&mmao sMLdYM 3MB3s6ngd0
Loovbosaeme  0y3b76  goozamalfobgdnman Mmodosnm 0bazmsbEmyd@nmadn, Logomms
3Modognmo  LydE&MMYdoL FobLabm3zMEs. Sy LydEmMMgdL dgndmgos HomAmocggbeogls
963Mga&030L bazgmm, HyomAdmdomogdds, B0bsBLNMO LoLEITS s GMIBL3MMEN. LalnMm3zgmoay, Mmd
33mbmadngol mnomgnm LydEMML goshbeogl dgLbodsdabo Lobgsdbg3gmm Hygds, Mmdxmoag
PBMYb3gmymxyl 30dgMmmobinl Logoobol 3mmMobomgosl, o6 Logommgdol dgBo;mbzgssdo,
B7s86733mMMOSL.

16y smnbndbmlb obog, Mm3 LoLEJITYMo 3odgMMmob3inl dosmm3zol 3MmEgbo 330 0gbjods
Lfymymaznmmo 01 J33Ysbsdn, nbg3y MmgmMmE cmoomgym 3MmoBosnm Lgd@mmdn s nomLgdgdl
30096M-063000963) 700156 ©o353d0M71079m0 nbBmMABs3nnl ommymo go3mol dx7sbnbdn. ByLEGS
oLy 397496063l shmogmo J39ysbsdn Homdmoaggbl nbxzmmasgnol gabnomgodnls s sbsgmabals
3906&Ma00(7.5. 1SAC). 58 396&Mm00L N30MmdGgLmds ol sals, Mm3 ImEx37nmo mmMasbabsEngdn ghonl
dbmog ogMmomnobgdgb 3gMmdm ULyd@®mmdo 870s35am oMoy 3m33sbnsl, 7BMYb3gMymazgb
06x3mmMAsE00L LHMOB goBosmgdsl Ha3m 3mMA3sbngdL dmMmol s dgmmgl 8bMa3 3mmMnboMydsl
192396 300700063000 706EJ0 00 8353d0MOTNM 3MM3xLJOL.

LobEJBMo 300gMMab30l LoBsmmozs, bagamms MmagmmmE 3MA3560700l hsmoymmods Ml 3gonl
dofonznlb 3Mmm@EgLdn, obg3g LobgmMaHoxzmlb AbMNESL 3mmMmnboMmydymo dmjdglds 3gMdm
LyJGMMMSb ghms. 08 J39Yb7080, Looi 3gMdm-Laxsthm PMmamngymomods bobgmdhormbs s 3gMmdm
LYJEHMML dmbol 3omase sMol HsBmYyseMndgdPMO s dobznmsmgdymo, 3ndgMmmolbio YGMmm
2833 EIMI 085MmJds. gL AmoEa3L LobGgdyMm 300gMMOLILYS.

38°9myg6701nmmo dsobogmo:
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