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EXTENSION OF THE BLACK-SCHOLES MODEL: MERTON AND EXPONENTIAL
LÈVY MODELS

assist. prof. Mariyan Milev, PhD1
Abstract: In this paper we explore a straightforward procedure to price
derivatives by using the Monte Carlo approach when the underlying process is a
jump-diffusion. We have compared the Black-Scholes model with one of its
extensions that is the Merton model. The latter model is better in capturing the
market’s phenomena and is comparative to stochastic volatility models in terms of
pricing accuracy. Thus, the more realistic simulation of asset paths leads to efficient
valuation of option prices. We have presented the simulation of asset prices and its
implementation in Matlab for the both Geometric Brownian motion and exponential
Lévy process as it is the concrete case of the Merton model. A desired level of
accuracy is obtained with simple computer operations in Matlab for efficient
computational (real) time.
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1.

Introduction

In the market of financial derivatives the most important problem is the so
called option valuation problem, i.e. to compute a fair value for the option [3].

1
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Until the end of the previous century in Quantitative Finance a huge bulk of
research consists of exploration the famous Black-Scholes analytic model [3] for
determining the behavior of the stock price turns out to be fundamental in option
pricing. In this model it is assumed that the stock follows the geometric Brownian
motion process that is a diffusion process. The key feature of it is that over a short
enough period of time the stock price can only change by a small amount [21].
In many instances, either when there is an announcement of market events or
some type of human interventions, the stock prices have shown immediate and
substantial spikes or dips in the prices [27].
And it is widely recognized that the classical option pricing model proposed by
Black and Scholes in 1973 and does not ideally fit observed empirical market data
[24]. Two identified empirical features have been under much attention: (1) skewed
distribution with higher peak and heavier tails (i.e. leptokurtic behavior) of the return
distribution and (2) the volatility smile [1].
Because of these and other deficiencies of the Black Scholes model, many
extensions have been considered recently. The modern quantitative finance literature
discusses for example local volatility models (e.g. Derman et al. (1994), see [7]),
stochastic volatility models (e.g. Heston (1993) [6]) and exponential Lévy models
(e.g. Madan et al. (1991) [17]), [8]. While many models fit well an observed smile
curve their overall performance has often not been analyzed empirically. Thus there
is a gap between theory and data [27].
In subsection 2.1 of preliminary notes we present the original Black-Scholes
model for the random movement of asset prices that follows a standard geometric
Brownian motion process.
In the next subsection 2.2 we discuss one of the extensions of the BlackScholes model, by exploring the Merton model that belongs to the class of
exponential Lévy models with a finite activity.
In section 3 we describe one of the most frequently used quantitative methods
in computational Finance, i.e. the Monte Carlo method [11], [14], [16], [25].
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In section 4 we demonstrate by simulation of random asset paths the most
characteristic feature of the stock prices in the Black-Scholes framework, i.e. the
stock price process is continuous which can be interpreted economically that the
prices cannot change rapidly. In contrast, the asset paths that follow an exponential
Lévy process as it is the case of the Merton model differ with the possibility of
occasional jumps in the random movement of the underlying prices.
Such jump-diffusion models reflect the data in a more 'realistic' way in special
cases when either when there is an announcement of market events or some type of
human interventions. They capture the important leptokurtic features of the asset
prices but are not good at modeling long term contracts in financial markets due to
the unpredictable nature of the markets in the long time periods, see for details
reference [21].
We would like to note that problem of simulation of jump-diffusion processes
for barrier options has been explored by Metwally and Atiya in [23]. Our motivation
for exploring it again simulation and pricing barrier options consists in the following
two arguments stated Metwally and Atiya in their paper:
1. Barrier options are one of the most popular derivatives in the financial
markets;
2. The authors present a fast and unbiased Monte Carlo approach to pricing
barrier options when the underlying security follows a simple jump-diffusion process
with constant parameters and a continuously monitored barrier.
In other words, our objective is first to explore path-dependent options that are
thousandfold used every day all over the world. So, one of the innovations in this
paper is that the barriers events do not occur at any moment during the maturity, i.e.
we do not have a continuous monitoring of the option, but rather that at discrete
moments. Another contribution of the presented Monte Carlo algorithm is the
exploration of different parameters that defines barrier option contracts and their
influence on the price, i.e. quantity of traded shares, volatility, frequency and jump
intensity, see the section 6 with numerical results.
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Second, by comparing the original Black-Scholes model with jump-diffusion
ones we draw some important conclusions for the random movements of asset
prices in different financial models and respectively, to some extent this permits
analyzing different markets having in mind their geographical location and
economical situation. For example, factors such as stability of the country define
which and what kind of option pricing models should be preferred for simulation and
pricing of financial derivatives.
In the conclusion section we give some final remarks about the heuristic origin
of the presented Monte Carlo algorithm and its advantages over other well-known
quantitative methods.
In the appendix section 7 we have presented a computer implementation of
the explored simulations and algorithms in Matlab programs that are appropriate not
only for academic researchers but also for general practitioners in Finance.
2. Preliminary Notes. Option Pricing
2.1. The Black-Scholes Model and Formula
Usually in financial literature, as a mathematical model for the movement of
the asset price under risk-neutral measure is considered a standard geometric
Brownian motion diffusion process with constant coefficients r and σ :
dS
= rdt + σ dWt
S

(1)

where S is the underlying stock price, r - interest rate, σ - stock volatility, dWt
increments of Gauss-Wiener process, r > 0 and σ > 0 .
Under the risk-neutral Black-Scholes formulation of constant risk-free interest
rate r , and constant volatility σ of return, the price process St of the underlying
security is defined by
St = S0 e Bt

(2)
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σ
2

and standard

deviation σ , respectively, S0 is the fixed underlying asset price.
Using that the variance of a Wiener process is linearly additive, we have


1 
S (=
t + δ t ) S (t ) exp   r − σ 2  δ t + σ ε δ t 
2 



(3)

where ε ~ N(0,1), i.e. ε is a random number generated from the standard normal
distribution with mean 0 and variance 1, δ t is a small interval of time. Based on
equation (3) and from S0 = S (0) , it is easy to generate sample paths for the asset
price. The last formula is of fundamental importance in many applications since it
enables to bypass the numerical solution of the stochastic equation (4) and the
directly draw variates that represent the distribution of the entire expression (2), see
Peter Jäckel in [13].
By Ito's lemma [16], the following linear parabolic partial differential equation
with non-constant coefficients is derived
∂V
∂V 1 2 2 ∂ 2V
+ rS
+ σ S
− rV =
0
∂t
∂S 2
∂S 2

(4)

where t is the current time and the value of the option price V ( S , t ) at time t before
the expiry T is specified as a solution of this equation according to the boundary
conditions that are used [14]. Equation [4] has many solutions, corresponding to all
the different options contracts that can be defined with S as the underlying variable.
It is known as the Black-Scholes equation [3].
In case of standard European call option, the key boundary conditions are:
V ( S , t ) → S − K e − r (T −t ) as S → ∞ and V ( S , 0) = 0 , K fixed strike price (5)
and a payoff condition, (i.e. actually an initial condition when we change the direction
of the time variable t by t= T − τ , τ ∈ [ 0,T ] ):
=
V ( S , T ) max( S (T ) − K , 0) , when t = T

(6)
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The following formula for the value of a European call option at time t and
asset price S has been derived by Fisher Black and Myron Scholes:
V=
( S , t ) S N (d1 ) − K e − r (T −t ) N (d 2 ) , where

(7)

1 
S 
log   +  r + σ 2  (T − t )
2 
K 
d1 =
σ T −t

(8)

1 
S 
log   +  r − σ 2  (T − t )
K
2 
d2 =   
d1 − σ T − t
=
σ T −t
1
and N (*) is the Normal distribution function N ( 0,1) , i.e. N ( x) :=
2π

(9)

∫

x

−∞

e

−

s2
2

ds .

2.2. Extension of the Black-Scholes Model
In the previous section we have presented the Black-Scholes model for the
random movement of the asset price. In this section we will explore the problem for
pricing options utilizing the Merton model that is an extension of the Black-Scholes
model. Actually, the Wiener process in (1) is a special representative of the class of
Lévy processes and it is natural to consider stock prices with exponential Lévy
processes:

St = exp ( Lt )

(10)

where ( Lt ) is a Lévy process. These processes allow to model jumps or to consider
leptokurtic distributions. Merton (1976) followed this approach with a finite activity
Lévy process while the Variance Gamma model of Madan et al. [17] is based on an
infinite activity Lévy process.
In order to model stock market crashes Merton extended the Black-Scholes
model by adding a jump component:
Nt


St S0 exp  µ dt + σ Wt + ∑ Yi 
=
i =1



(11)
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is a Poisson process with intensity λ and independent jumps

)

Yi ~ N γ ′, δ 2 . The Poisson process and the jumps are assumed to be independent
of the Wiener process Wt .
Thus when a stock price follows a jump diffusion process, it means that the
randomness can be split into two separate types of processes - the jump process
and the diffusion process.
The use of the Poisson process is economically motivated by two
assumptions: the numbers of crashes in non overlapping time intervals should be
independent and the occurrence of one crash should be roughly proportional to the
length of the time interval.
In analogy to the Black-Scholes model the parameter r stands in the Merton
model for the expected stock return and σ is the volatility of regular shocks to the
stock return. The jump component can be interpreted as a model for crashes. The
parameter λ is the expected number of crashes per year and λ ′ and δ 2 determine
the distribution of a single jump.
Nt

The Merton model is an exponential Lévy model because Lt = µ dt + σ Wt + ∑ Yi
i =1

by definition is a Lévy process (any continuous-time stochastic process that starts at
0, admits cádlág modification and has 'stationary independent increments').
The price process ( St ) can be interpreted as a fair game [12] for the drift µ
1
2






1
2






µ=
r − σ 2 − λ  exp  γ ′ + δ 2  − 1




(12)

This means
Nt


St S0 exp  µ dt + σ Wt + ∑ Yi 
=
i =1



(13)

is a martingale where r > 0 is the risk free interest rate [7].
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We would like to notice another formulation of the Merton model. We will
follow the approach and parameters used by Hilliard and Schwartz in their paper [12].
Merton assumes that jump risk is unsystematic and forms a portfolio that
yields the local risk-free return. Along with other standard assumptions, this allows
him to develop the fundamental partial differential equation for pricing options. Bates
in 1991 uses an equilibrium model to develop the same functional form without the
necessity of assuming an unsystematic jump component [2]. Using the Bates setup,
the risk-neutralized version of the underlying jump-diffusion could be presented by
the following expression:
dS
= (r − d − λκˆ )dt + σ dz + kdq
S

(14)

where r is the risk free rate, d is the continuous dividend yield and σ is the
volatility of the smooth diffusion component. The random variable dz is a standard
Brownian motion (increments of a Wiener process Wt ) and k is jump magnitude.
Log ε (1 + k ) ~ N ( γ ′, δ 2 ) , where γ ′= γ − 0.5δ 2 , E (k ) ≡ κˆ = eγ − 1 and N ( γ ′, δ 2 ) is a
normal distribution with a mean γ ′ and a variance δ 2 .
A jump event occurs if and only if dq = 1 . Otherwise dq = 0 . The number of
jump events is Poisson with intensity parameter λ . Equation (14) has the following
solution
1 2

 ( r − d ) − λκˆ − σ t +σ z t
2 

St = S 0 e
where
=
U

∏

N (t )
i =1

U ( n)

(15)

(1 + ki ) , k0 = 0 , and N (t ) is a Poisson process with parameter

λ and b= r − d is the cost-of-carry, actually d is the continuous dividend.
We would like to make analogue with formula (12) using that

1  

−λκˆ =
−λ E ( k ) =
−λ ( exp(γ ) − 1) =
−λ  exp  γ ′ + δ 2  − 1
2  


which match exactly with formula (12). Using that
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∏

N (t )

i
e
=i 1 =
i 1

)

 Nt 
(1 + k=
exp  ∑ Yi 
i)
 i =1 

where Yi ~ N (γ ′, δ 2 ) we see the equivalence of the formulations (11) and (15) for this
particular case of exponential Lévy model, i.e. the Merton model. The second
formulation (15) is particularly useful for simulation of asset paths that follow such
jump-diffusion process as it could be seen in Program 2 of the Appendix section 7.
The assumptions of Merton (1976) or the setup of Bates (1991) gives the
fundamental partial differential (PDE) equation for the price of a derivative as
∂V 1 2 2 ∂ 2V
∂V
+ σ S
+ ( r − d − λκˆ ) S
− rV +
2
∂t 2
∂S
∂S
+ λ Ek [V (S (1 + k ), t ) − V (S , t )] = 0

(16)

Using the boundary conditions (5) for a European call option equation (16) has
a solution

(

*
e − λT (λT ) n
Se T b ( n ) N (d1n ) − K N (d 2 n )
n!
n =0

∞

V ( S , T ) e − rT ∑
=

where b* (n) = r − d − λκˆ +

)

(17)

nλ
, T is the time to expiration and
T

1
S
log   + T b* (n) + σ 2T + nδ 2
2
K
, d2n =
d1n =
d1n − σ 2T + nδ 2
2
2
σ T + nδ

(

)

(18)

As in the Black-Scholes model the value of a European put follows directly
from the put-call parity:

Vcall =
S − K e − rT + V put

(19)

3. Quantitative Methods in Finance
The most frequently used quantitative methods in computational Finance are
binomial and trinomial trees, Monte Carlo simulations and finite difference schemes
[11], [14], [16], [25].
12
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Jimmy E. Hilliard and Adam Schwartz have priced European and American
derivatives under a jump-Diffusion Process with a bivariate tree approach [12]. One
practical problem of the finite difference scheme approach is that the Black-Scholes
equation (4) and (16) is defined on a semi-infinite interval [0, ∞) for the space
variable [15], but this problem is not an obstacle for the Monte Carlo approach having
in mind the structure of the method. In addition, it is a 'tough' problem of numerical
approximate numerically and a find solution of the equation (16) in case of pricing
exotic options such as barrier ones. All these arguments encourage us to explore the
Monte Carlo approach. Monte Carlo method simulates the random movement of the
asset prices and provides a probabilistic solution to the option pricing model [9], [13],
[19]. The idea is to generate a large number of sample paths of the process St of the
stock price over the interval [0, T ] . For each of these sample paths we compute the
value of the function of the path whose expectation we wish to evaluate, and then to
average these values over the sample paths.
When European options are priced we need to estimate the expected value of
the discounted payoff of the option at the maturity date T :
V ( S0 , 0 ) = e − rT Eˆ (V ( ST , T ) )
A constant risk-free rate is assumed, and the expectation Eˆ (•) is taken with
respect to a risk-neutral measure, i.e. the drift µ for the asset price must be replaced
by the risk-free rate r . The principle of the method is simple: if we denote with K the
strike price using formula (3), we generate the option payoffs according to the
expression:
1 2


 r − σ T +σ ε
max 0, S0 e  2 


T


− K


•

The computation of the sample average is usually straightforward;

•

The only difficulty is in quantifying and controlling the error.

A large number of simulation runs are generally required in order to achieve a
desired level of accuracy. To reduce the 'error' by a factor of 10 requires a
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hundredfold increase in the sample size. This is a severe limitation that typically
makes it impossible to get very high accuracy from a Monte Carlo approximation if it
is applied in this form. For that reason numerous variance reduction techniques such
as antithetic or control variates, conditioning, stratified and importance sampling are
used to be improved the reliability of the Monte Carlo results, see [4], [11], [25].
One main advantage of Monte Carlo simulation is that it can accommodate
without much additional effort complex payoff functions. For example, we price
discrete double barrier knock-out call option [20] by valuating the expected payoff of
the option at expiry T , and then it should be discounted to the present value at time
t . The value of the discrete double barrier knock-out call option is given by:
e − r T E  max( ST − K , 0),1{ A }1{ A } ...1{ A } 

1
2
n 

where with =
Ai

{S ∈ ( L,U )} ,
ti

(20)

i = 1, , m , we have denoted all barrier events at the

barriers L and U , 1A is the standard indicator function, (i.e. 1A = 1 , if St ∈ A and
1A = 0 , if St ∉ A ), S (t ) is the random asset price movement at time ti , ti = i ∆t , ST is
the asset price at expiration time T , K is the strike price, the initial moment is at zero
time.
In contrast to discretely sampled average price Asian call options, i.e. with
1 n
arithmetic average Sˆ = ∑ i =1 St i in the payoff function max( Sˆ − K , 0) , see Higham in
n

[11] or McLeish in [19], for discrete double barrier options it is difficult to be found a
control variate. Thus, the pricing of such exotic options seems to be a 'tough'
problem.
It remains to be applied a crude Monte Carlo method to be valuated the
expectation (20) with as much as possible asset paths or using Quasi-Monte Carlo
simulations generating Halton's or Sobol's low discrepancy sequences [19]. However,
in case of a single barrier option, pricing down-and-in call option with a discretely
monitored barrier using an importance sampling technique and a conditional Monte
Carlo method is presented by Glasserman [5].
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Notice that, even when the function to integrate is only a function of the
terminal value S (T ) of the process ST , one generally has to generate samples from
the entire path St for 0 ≤ t ≤ T , just because one does not know the distribution of ST .
Random simulation based on the dynamic equation of the process is often the
only way to get at its distribution. This requires the choice of a discretization time step
∆t , and the generation of discrete time samples S (t0 + j ∆t ) for j = 1, , N with t0 = 0

and t0 + N ∆t =T , and these steps should be taken with great care to make sure that
the (stochastic) numerical scheme used to generate these discrete samples produce
reasonable approximations. Fortunately, in our case the stock price ST is lognormally distributed. Pricing European options using Monte Carlo simulations is
presented in the next section.
Nevertheless, when the interest rate and the volatility are constant the famous
Black-Scholes formula gives an explicit formula for the value of European put and
call options on a non-dividend paying stock. We have presented this formula in the
previous subsection, see formula (7).
4. Numerical Results
Example 4.1. Let simulate asset paths of the random movement of prices that
follow a pure geometric Brownian motion, volatility 10% per annum, twelve months
maturity, risk-free rate 8% per annum (compounded continuously).
We have simulated 35 asset paths that start from the initial asset price S0 = 40
and follow a Geometric Brownian motion with parameters risk free interest rate
r = 0.08 and volatility 10% for a period of one year, i.e. maturity T = 1 , the parameters

in Program 1 of section 6 are respectively NR e pl = 35 , S0 = 40 , T = 1 , mu=0.08,

σ = 0.01 . The number of intermediate time moments used for simulation of the asset
paths is 50, i.e. we have 50 time steps and respectively a parameter NSteps = 50 in
Program 1. We note that the key feature of the geometric Brownian motion (GBM) is
that over a short enough period of time the stock price prices cannot change rapidly.
Fig.1 confirms the two most distinctive features of the asset paths that follow a GBM
process:
15
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the continuous change of the asset path value, i.e. at any moment it

occurs upward or downward random movements of the asset price;
2.

the small changes in the stock price over a short period of time, prices

can not change rapidly, i.e. the probability of happening a big movement in the asset
price is small;
Figure 1: Simulation of asset paths following Geometric Brownian process.

Example 4.2. Let simulate asset paths of the random movement of prices that
follow an exponential Lévy process in the Merton model with volatility 10% per
annum, twelve months maturity, risk-free rate 8% per annum (compounded
continuously).
Another idea to overcome the shortcomings of the inaccurate pricing of the
contingent claims is using more appropriate models such as stochastic volatility
models (Heston model) or the presented Merton models where the stock price may
experience occasional jumps rather than the continuous changes. This could be
clearly observed on Fig. 2 where the simulated asset paths have shown immediate

16
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and substantial spikes or dips in the prices, i.e. we have a rapid change in the price.
In order to make comparison with the asset paths simulated in the framework of the
Black-Scholes model we have used the same parameters as those in the previous
example 4.1.
Figure 2: Simulation of asset paths following exponential Lévy process.

Example 4.3. Let price a plain vanilla European call option with a payoff
max(S − K, 0) in the framework of the Black-Scholes model.
The strike price is K = 40 and the other parameters are the same as those
used in example 4.1, twelve months maturity, volatility 10% and risk-free interest
rate 8%.
We obtain the numerical results by the Black-Scholes formula (7), i.e.
V=
( S , t ) S N (d1 ) − K exp − r (T −t ) N (d 2 ) . The computations are done on processor Intel

(R), Core(TM)2 Duo CPU, P8600, 2.4 GHz, 4 GB RAM, using MATLAB R2008b, see
program ch08(S,K, r, sigma, tau), i.e. Program 3 in the Appendix Section for the
implementation of the presented explicit formula. The normal distribution function

17
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N(x) in formula (7) is implemented in Matlab via the built-in error function erf(x). There
is also a build-up function blsprice( S 0, K , r , T , σ ) in Matlab for formula (7).
Thus, we estimate V (S, t) by recalling in Matlab prompt the program
[C,Cdelta, P, Pdelta] = ch08(40, 40, 0.08, 0.1, 1) and we obtain the following results:
C = 3.5370; Cdelta = 0.8023; P = 0.4616; Pdelta = −0.1977, where C, P are the
European call C ( S , t ) and put P ( S , t ) option values, respectively, Cdelta and Pdelta
are the famous in Finance Greek letters, i.e. Cdelta =

∂C ( S , t )
∂P ( S , t )
, Pdelta =
. In
∂S
∂S

other words, delta measures the rate of change of option value V ( S , t ) with respect to
changes in the underlying asset’s price S and as in Program 3, we could see
analytical formulas for both Cdelta and Pdelta:
∂C ( S , t )
∂P( S , t ) ∂C ( S , t )
= 0.5 ( sign( S − K ) + 1) , =
−1
∂S
∂S
∂S

(21)

where the function sign( x) takes the returns 1 if the element is greater than zero, 0 if
it equals zero and −1 if it is less than zero. We can check the results recalling the
function blsprice(40, 40, 0.08,1, 0.01) and we see that ans = 3.5370 that is the European
call option value C ( S , t ) .
We can check the put-call parity (19) or use it to find the European put option
value if we have found in advance the European call option value C ( S , t ) by
P( S=
, t ) C (S , t ) − S + K e− r T

(22)

Example 4.4 Let price an European call option with a payoff max(S−K, 0) and
a strike price K = 40 in the framework of the Merton model.
The intensity parameter is λ = 5 and the other parameters are the same as
those used in example 4.2. We calculate the price of the European call option using
the presented Merton’s analytical formula (18). We implement this formula in Matlab,
see Program 8 in the Appendix Section 7. The source code is similar to this for the
Black-Scholes formula, i.e. Program 3, as formula (18) represents an infinite sum of
similar terms. We verify these results by an alternative way using the Monte Carlo
simulation approach in Program 4.
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The value of European put value we find using the put-call parity (22). In
contrast to the Black-Scholes model, in the Merton model, using the put-call parity is
preferable to estimating directly the put option value using the corresponding
analytical formula1 that is similar to formula (17).
Example 4.5 Let price a discrete double barrier knock-out call option with a
payoff defined by conditions (20) and with a strike price 40, volatility 10% per annum,
one year maturity, risk-free rate 8% per annum (compounded continuously), lower
barrier placed at 35, and upper barrier at 50.
We should say that with the increase of the value of the jump parameter λ in
the Merton model, the value of discrete double barrier knock-out call option
decreases. For example, we see from the numerical experiments in Tab. 1 the value
decreases from 2.4142 to 0.9643 when λ is increased from λ = 5 to λ = 25 . This
could be simple explained having in mind the right proportional relation of the
possibility of crossing the barriers and the value of the jump parameter λ , i.e. the
intensity of jumps. This is confirmed also by the increase of the percentage of
number of crossed asset paths to the total number of simulated asset paths, i.e. the
value 100*(NCrossed/NRepl) in Program 6, we see that this percentage for λ = 5 is
20.96% and for λ = 25 is increased to 38%, respectively.
We would like to notice, that this conclusion is done even for smaller values of
the volatility parameter than σ = 0.1 , but in the Morton model a more significant
parameter characterizing the activity of the asset paths in the market is the jumpdiffusion parameter λ . In contrast, the lack of such parameter in the original BlackScholes model explains the continuous but small changes in the asset prices of this
model, as we could see on the Fig. 1.
Thus, pricing options choosing one of the presented models is particularly
important for the decision of arbitrageurs, who are members of one of the three
informal subdivisions on financial markets (hedgers and speculators are the other
two main groups). To remember, the arbitrageurs profit from price differences
existing in two markets by simultaneously operating in two different markets.
1

The put-call parity is one of the reason why using this formula is often omitted.
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Probably, it could be efficiently used an announcement of market events or some
type of human interventions one of the two markets. As we have mentioned in the
introduction, in such special cases jump-diffusion models reflect the data in a more
’realistic’ way as they capture the important leptokurtic features of asset prices.
Table 1: Monte Carlo method for prices of discrete double knock-out call option
for values of the underlying asset S0 = 40 , K = 40 , σ = 0.1 , T = 1 , r = 0.08 .
Monitoring
Frequency
m

Upper
Barrier
U

Lower
Barrier
L

Monte Carlo method
(standard error)
Black-Scholes Model
no jumps

Crude Monte Carlo simulation with
5
35
50

106

Crude Monte Carlo simulation with
5
35
50

10

6

10

6

Crude Monte Carlo simulation with
5
35
50

asset paths, λ = 5
2.6899 (0.0052)

2.4142 (0.0036)

asset paths, λ = 10
2.6899 (0.0052)

1.9069 (0.0040)

asset paths, λ = 25
2.6899 (0.0052)
6

Weekly monitoring, Monte Carlo simulation with 10 asset paths,
50
35
50
2.5368 (0.0050)
6

Weekly monitoring, Monte Carlo simulation with 10 asset paths,
50
35
50
2.5368 (0.0050)
Crude Monte Carlo simulation with
50
35
50

10

6

Monte Carlo method
(standard error)
Merton model
with jumps

asset paths, λ = 25
2.5368 (0.0050)
6

Daily monitoring, Monte Carlo simulation with 10 asset paths,
250
35
50
2.4746 (0.0050)
6

Daily monitoring, Monte Carlo simulation with 10 asset paths,
250
35
50
2.4746 (0.0050)
6

Daily monitoring, Monte Carlo simulation with 10 asset paths,
250
35
50
2.4746 (0.0050))

λ =5
λ = 10

λ =5

λ = 10

λ = 25

0.9643 (0.0038)
2.4075 (0.0036)
1.8824 (0.0040)
0.9069 (0.0036)
2.4019 (0.0036)
1.8764 (0.0020)
0.8982 (0.0036)

The accurate choice of pricing model is essential for holders of a barrier option
that receive a rebate payment when the option is cancelled1. Of course, such
observation of the random movement of asset paths by simulation is not enough for
successive participation on financial markets as there are also other important factors
except the main three ones, i.e. the risk free interest rate r , the volatility σ and λ .
For example, the quantity

2

of bought shares of a given option and the length of the

maturity contract determine the reliability of the used mathematical model for
valuation. The Merton model belongs to the class of jump-diffusion models that are
1

In case of barrier option, this happens for knock-out (in) if the underlying asset price has (not) touched one of
the barrier prior to or at the maturity T [11]. For exact definition of discrete double barrier knock-out options, see
reference [20].
2
McLeish motivates the normal inverse Gaussian (NIG) distribution by supposing that the stock returns follow a
Brownian motion process but with respect to a random scale possibly on dependent on volume traded and other
external factors, see datails for NIG process on page 127, see reference [19].
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not good at modeling long term contracts in financial markets due to the
unpredictable nature of the markets in long time periods, see for details reference
[21].
Numerical experiments could be done with more asset paths, e.g. 108 but we
are not interesting to one 1 cent, i.e. 0.01 units. Here, we could use the idea of [15],
that the error estimates of the Monte Carlo method can be used to determine a priori
in terms of a given error tolerance. Of course, if the volume of traded shares is big
then the quantity is a factor for the correct application of the respective method, as
we have before discussed, especially for the method of Monte Carlo simulations.
Another important conclusion of the obtained results in Tab. 1 is the relation of
frequency of monitoring and the option price. Here, we could also distinguish the
difference of the original Black-Scholes model and its modification that admits
occasional jumps, i.e. the Merton model. For a fixed jump parameter λ = 5 and
different monitoring frequency, i.e. 5, 50 and 250, the option price does not differ up
to one cent. In contrast, the frequency has a great influence on the option prices in
the Black-Scholes framework. For example, let take the numerical results for values
a discrete double knock-out call option with underlying asset S0 = 100 and
parameters K = 100 , σ = 0.2 , T = 0.5 , r = 0.1 , L = 95 , U = 140 , see Tab. 5, page.
2478 of [20]. Strictly spoken, if we compare the four prices of the barrier option
5.07620, 5.61950, 6.41126 and 7.15372 that is monitored, respectively, daily,
weekly, monthly and quarterly, we conclude that the option price is increasing when
the frequency is decreased. Thus, we have an inverse proportional relation between
the frequency of barrier events and the respective price of the option.
A detailed discussion on the matter of discrete and continuous monitoring
could be found on page 165 of Section 9.1, Chapter 9 in the book

1

of Milev and

Tagliani [22] or on page 266, Section 6.1.7 ’Discrete monitoring of the barriers’ of
Kwok [16]. The latter author states that from financial intuition, we would expect that

1

m

m = 50 or
m extremely big values such as 106 . We note the

The numerical experiments verify inequality (9.1) not only when

takes big values such as

m = 250 , i.e. weekly and daily monitoring, but also when
equality of the continuous and discrete option price is possible when the two barriers are not close each other and
have no effect on the price of the option, i.e. the barrier option degenerates into a plain vanialla option and the
monitoring is an irrelevant factor.
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discrete monitoring would lower the cost of knock-in options but raise the cost of
knock-out options, compared to their counterparts with continuous monitoring.
As we have mentioned before, the occurrence of barrier events has not a
significant influence on the option price when the underlying asset price follows a
jump diffusion process as it is the case of the exponential Lévy process in the
Merton’s model.
5.

Discussion and Conclusions

The presented Monte Carlo approach is universal for valuation of most pathdependent options that could be defined as solution of the Black-Scholes equation. A
key advantage of the method is that many financial option attributes such as discrete
barriers, dividends and rebate payments as well as early exercise possibilities could
be directly incorporated at any moment during the life of the option and for every
value of the underlying asset price. Such features are indispensable for option
contracts traded in real life but including all of them together is difficult for most
numerical methods.
The flexibility of the Monte Carlo simulation procedure in terms of the
possibility to be incorporated many asset price features due to the heuristic origin of
this method and makes it very competitive with the most frequently used quantitative
methods in Finance, i.e. binomial trees and finite difference schemes. The explicit
structure of the method has a simple computer implementation for every general
practitioner who uses matrix and vector arrays for simulation. A desired level of
accuracy is obtained with simple computer operations in Matlab for efficient
computational (real) time.
We would like to note that implied volatility σ can be obtained using the
MATLAB build-up function blsimplv( S0 , K , r , T , C ) where the call option value C is
given as an input calculated in advance using the Black-Scholes formula. MATLAB
uses the Newton method to solve one nonlinear equation F (C , σ , S , T , r ) = 0 for the
unknown σ by finding its numerical solutions.
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The possibility of finding the implied volatility is one of the key contributions of
the Black-Scholes model in Finance. There are two main reasons:
1.

The one parameter in the Black-Scholes pricing formula that can not be

directly observed is the volatility of the stock price.
2. Traders like to calculate implied volatilities from actively traded options on a
certain asset [14].
The Black-Scholes formula is found as an analytical solution of the BlackScholes partial differential equations that is derived and defined using a special
riskless portfolio. In order to be pointed clearly the main advantages of the Merton
model that includes jumps in the random movement of the asset price we will
emphasize two key points for comprehension of the Black-Scholes model by quoting
Hull [14]:
1.

The portfolio used in the derivation of the Black-Scholes equation is not

permanently riskless. It is riskless only for infinitesimally short period of time;
2.

As S and t changes,

∂V ( S , t )
also changes. To keep the portfolio
∂S

riskless, it is therefore necessary to frequently change the relative proportions of the
derivative and the stock in the portfolio.
6.
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Appendix: Implementation in Matlab

% Program 1, Simulation of Asset Paths in the Black-Scholes Model
% AssetPaths1f.m
% function SPaths = Assetpaths1(S0,mu,sigma,T,NSteps,NRepl)
% tic, paths = AssetPaths(50,0.1,0.3,1,100,1000), toc
NRepl = 35;
% Number of Asset Paths
NSteps = 50; % Number of time steps
T = 1;
% Maturity
S0 = 40;
% Initial stock price
mu = 0.08;
% risk free interest rate
sigma = 0.1; % volatility
dt=T/NSteps; % time step
nudt=(mu-0.5*sigma^2)*dt; sidt=sigma*sqrt(dt);
Increments=nudt+sidt*randn(NRepl,NSteps);
LogPaths=cumsum([log(S0)*ones(NRepl,1), Increments],2);
SPaths=exp(LogPaths);
for i = 1:NSteps+1
t(i) = (i-1)*dt;
end
plot(t, SPaths)
title(’Simulation of Asset Paths in the Black-Scholes Model’,’FontSize’,12)
xlabel(’Time t to maturity T=1’)
ylabel(’35 asset paths starting from the underlying asset S_{0}=40’)
% Program 2, Simulation of Asset Paths in the Merton Model
N = 50;
% Number of time steps
M = 35;
% Number of asset paths
T = 1;
% Maturity
price = 40;
% Initial stock price
strike = 40; % Strike price
rate = 0.08; % Risk free interest rate
sigma = 0.1; % Volatility
div = 0;
% Continuous dividend yield
lambda = 5;
% Intesity parameter
% log(1+k) ~ N(Gamma1,Delta^2)
% Gamma1 = Gamma-0.5*Delta^2, E(k) = kappa = exp(Gamma) - 1
Gamma = 0; Delta = 0.3; Gamma1 = Gamma - 0.5*Delta^2;
kappa = exp(Gamma) - 1; dt = T/N; % time steps
for i = 1:N+1
t(i) = (i-1)*dt;
end
sum = 0;
for i = 1 : M
% initialize stock price for each simulation
S(1,i) = price;
for j = 2:N+1
deviate = normrnd(0,1); % generate gaussian deviate
temp = poissrnd(lambda*dt); % generate Poisson deviate
TJS = 0;
for k = 1:temp
JS = normrnd(Gamma1,Delta);
TJS = TJS + JS;
end
S(j,i) = S(j-1,i)*
exp((rate-div-lambda*kappa-0.5*sigma^2)*dt+sigma*sqrt(dt)*deviate+TJS);
end
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payoff = max(S(N+1,i)-strike, 0);
sum = sum + payoff;

end
Euro_Call_Value = exp(-rate*T)*(sum/M)
plot(t,S)
title(’ Simulation of Asset Paths in the Merton Model’,’FontSize’,12)
xlabel(’Time t to maturity T=1’)
ylabel(’25 asset paths starting from the underlying asset S_{0}=40’)
% Program 3
function [C, Cdelta, P, Pdelta] = ch08(S,E,r,sigma,tau)
% Program for Chapter 8
% This is a MATLAB function written by Desmond J. Higham [11].
% Input arguments: S = asset price at time t
%
K = Exercise price
%
r = interest rate
%
sigma = volatility
%
tau = time to expiry (T-t)
% Output arguments: C = call value, Cdelta = delta value of call
%
P = Put value, Pdelta = delta value of put
% function [C, Cdelta, P, Pdelta] = ch08(S,K,r,sigma,tau)
if tau > 0
d1 = (log(S/K) + (r + 0.5*sigma^2)*(tau))/(sigma*sqrt(tau));
d2 = d1 - sigma*sqrt(tau);
N1 = 0.5*(1+erf(d1/sqrt(2)));
N2 = 0.5*(1+erf(d2/sqrt(2)));
C = S*N1-K*exp(-r*(tau))*N2;
Cdelta = N1;
% This is the famous put-call parity
P = C + K*exp(-r*tau) - S;
Pdelta = Cdelta - 1;
else
C = max(S-K,0);
Cdelta = 0.5*(sign(S-K) + 1);
P = max(K-S,0);
Pdelta = Cdelta - 1;
end
Examples:
>> [C, Cdelta, P, Pdelta] = ch08(40,40,0.08,0.1,1)
>> C = 3.5370; Cdelta = 0.8023; P = 0.4616; Pdelta = -0.1977
>> blsprice(40,40,0.08,1,0.1)
ans = 3.5370
% Program 4,
% Valuation of European Options in the Merton Model
% AssetJump.m
function [Price, CI] = AssetJump(S0, K, T, r, sigma, lambda, Nsteps, NRepl)
Gamma = 0; Delta = 0.3;
Gamma1 = Gamma - 0.5*Delta^2;
kappa = exp(Gamma) - 1; dt = T/Nsteps; % time step
for i = 1:Nsteps+1
t(i) = (i-1)*dt;
end
sum = 0;
%sum1=0;
for i = 1 : NRepl
% initialize stock price for each simulation
SPaths(1,i) = S0;
for j = 2:Nsteps+1
deviate = normrnd(0,1);
% generate gaussian deviate
temp = poissrnd(lambda*dt); % generate Poisson deviate
TJS = 0;
for k = 1:temp
JS = normrnd(Gamma1,Delta);
TJS = TJS + JS;
end

27

VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT

Volume 1(5)/2012

ISSN 1314-0582

SPaths(j,i) = SPaths(j-1,i)*
exp((r-lambda*kappa-0.5*sigma^2)*dt+sigma*sqrt(dt)*deviate+TJS);

end
payoff = max(K - SPaths(Nsteps+1,i) , 0);
% payoff1 = max(SPaths(Nsteps+1,i) - K , 0);
% Dpayoff(i) = max(K - SPaths(Nsteps+1,i), 0);
Dpayoff1(i) = max(SPaths(Nsteps+1,i) - K, 0);
sum = sum + payoff;
% sum1 = sum1 + payoff1;
end
Euro_Put_Value = exp(-r*T)*(sum/NRepl)
% Euro_Call_Value = exp(-r*T)*(sum1/NRepl)
% Put-Call Parity valid for the Merton Jump Diffusion Model
Euro_Call_Value-Euro_Put_Value - S0+ K*exp(-r*T)
% CI is the 95% Confident Interval for the
% Price of a European Put Option
% [Price, VarPrice, CI]=normfit(exp(-r*T)*Dpayoff);
% CI is the 95% Confident Interval for the
% Price of a European CAll Option
[Price, VarPrice, CI] = normfit(exp(-r*T)*Dpayoff1);

%Program 5
% AssetJumpC.m
function SPaths = AssetJumpC(S0, K, r, T, sigma, lambda, Nsteps, NRepl)
Gamma = 0;
Delta = 0.3;
Gamma1 = Gamma - 0.5*Delta^2;
kappa = exp(Gamma) - 1;
dt = T/Nsteps; % time step
for i = 1 : NRepl
% initialize stock price for each simulation
SPaths(1,i) = S0;
for j = 2:Nsteps+1
deviate = normrnd(0,1); % generate gaussian deviate
temp = poissrnd(lambda*dt); % generate Poisson deviate
TJS = 0;
for k = 1:temp
JS = normrnd(Gamma1,Delta);
TJS = TJS + JS;
end
SPaths(j,i) = SPaths(j-1,i)*
exp((r - lambda*kappa - 0.5*sigma^2)*dt + sigma*sqrt(dt)*deviate + TJS);
end
end
% Program 6, Monte Carlo for discrete double barriers in the Merton Method
% MCEJump.m
function [D,CI,NCrossed] = MCEJump(S0,K,r,T,sigma,lambda,L,U,NSteps,NRepl)
% Generate asset paths
Payoff=zeros(NRepl,1);
NCrossed =0;
for i=1:NRepl
Path=AssetJumpC(S0,K,T,r,sigma,lambda,NSteps,1);
crossed = any(Path <=L | Path >=U);
if crossed ==0
Payoff(i)=max(0,Path(NSteps+1)-K);
%In case of put option payoff
%Payoff(i)=max(0,K-Path(NSteps+1));
else
Payoff(i)=0;
NCrossed=NCrossed+1;
end
end
% This the option price and a
% 95% confident interval for it
[D,aux,CI]=normfit((exp(-r*T))*Payoff);
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% This gives the percentage of asset paths
% that have crossed one of the barriers
100*(NCrossed/NRepl)
Examples:
>>[D,CI,NCrossed]=MCEJump(40,40,0.08,1,0.1,5,35,50,5,1000000)
ans = 20.9641; D = 2.4142
CI =
2.4106
2.4179
NCrossed = 209641
>>[D,CI,NCrossed]=MCEJump(40,40,0.08,1,0.1,5,35,50,50,1000000)
ans = 21.4006; D = 2.4075
CI =
2.4039
2.4111
NCrossed =
214006
>>[D,CI,NCrossed]=MCEJump(40,40,0.08,1,0.1,10,35,50,50,1000000)
ans = 38.2341;
D = 1.8824
CI =
1.8784
1.8864
NCrossed =
382341
>>[D,CI,NCrossed]=MCEJump(40,40,0.08,1,0.1,25,35,50,50,1000000)
ans = 69.7611;
D = 0.9069
CI =
0.9033
0.9106
NCrossed = 697611
>>[D,CI,NCrossed]=MCEJump(40,40,0.08,1,0.1,5,35,50,250,1000000)
ans = 21.5659;
D = 2.4019
CI =

2.3982
2.4055
NCrossed = 215659
>>[D,CI,NCrossed]=MCEJump(40,40,0.08,1,0.1,10,35,50,250,1000000)
ans = 38.4358;
D = 1.8764
CI =
1.8724
1.8804
NCrossed = 384358
>>[D,CI,NCrossed]=MCEJump(40,40,0.08,1,0.1,25,35,50,250,1000000)
ans = 70.1168;
D = 0.8982
CI =
0.8945
0.9018
NCrossed = 701168
%
%
%
%
%
%
%
%
%
%
%
%

Program 7
Valuation of discrete double barrier knock-out call option
in the framework of the Black-Scholes model
In this case, program 7 recalls program 1, where
all asset paths are generated and plotted on a figure
As here we generate a big number of asset paths and
we do not need to plot them, so in it is necessary
all commands in program 1 to be in comments, i.e.
plot(t, SPaths)
title(’Simulation of Asset Paths in the Black-Scholes Model’,’FontSize’,12)
xlabel(’Time t to maturity T=1’)
ylabel(’35 asset paths starting from the underlying asset S_{0}=40’)
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% DBOCallMC2.m
function [Price,CI,NCrossed]=DBOCallMC2(S0,K,r,T,sigma,L,U,NSteps,NRepl)
% Generate asset paths
Payoff=zeros(NRepl,1); NCrossed =0;
for i=1:NRepl
Path=AssetPaths1(S0,r,sigma,T,NSteps,1);
crossed = any(Path <=L | Path >=U);
if crossed ==0
Payoff(i)=max(0,Path(NSteps+1)-X);
else
Payoff(i)=0;
NCrossed=NCrossed+1;
end
end
% The price of discrete double barrier knock-out call option is:
[Price,aux,CI]=normfit((exp(-r*T))*Payoff);
% The percentage of asset paths that have crossed one of the barriers
100*(NCrossed/NRepl)
Examples:
>> [Price,CI,NCrossed] = DBOCallMC2(40,40,0.08,1,0.1,35,50,5,1000000)
ans = 10.6480 % percentage of crossed asset paths
Price = 2.6899
CI =
2.6847
2.6951
NCrossed = 106480
>>[Price,CI,NCrossed] = DBOCallMC2(40,40,0.08,1,0.1,35,50,50,1000000)
ans = 14.1102 % percentage of crossed asset paths
Price = 2.5368
CI =
2.5318
2.5419
NCrossed = 141102
>> tic, [Price,CI,NCrossed] = DBOCallMC2(40,40,0.08,1,0.1,35,50,250,1000000), toc
ans = 15.4835
Price = 2.4746 % percentage of crossed asset paths
CI =
2.4696
2.4796
NCrossed = 154835
Elapsed time is 5.304434 seconds.
% We estimate the standard error by the half of the confident interval CI
>> 0.5*(2.4796-2.4696)
ans = 0.0050
% Program 8
% MertonFormulaF.m
function [Price] = MertonFormulaF(S, K, T, r, sigma, lambda, div)
% Implementation of the Merton formula for pricing European options
% lambda= 5; S =40; K=40; r = 0.08; sigma = 0.1; T = 1; div = 0;
Gamma = 0;
Delta = 0.3;
Gamma1 = Gamma - 0.5*Delta^2;
kappa = exp(Gamma) - 1;
% The first term in the Merton sum is C0:
b0 = r - div - lambda*kappa;
d10 = (log(S/K) + b0*T + 0.5*T*sigma^2)/(sigma*sqrt(T));
d20 = d10 - (sigma*sqrt(T));
N10 = 0.5*(1+erf(d10/sqrt(2)));
N20 = 0.5*(1+erf(d20/sqrt(2)));
C0 = (exp(-lambda*T))*(S*exp(T*b0)*N10-K*N20);
n = 100; sum = C0; % If n=400, we obtain the same Price
% The other terms in the Merton sum are C(i):
for i =1:n
b(i) = b0 + (lambda*Gamma)/T;
d1(i) = (log(S/K) + b(i)*T + 0.5*(i*Delta^2 + T*sigma^2))...
.../(sqrt(T*sigma^2+i*Delta^2));
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d2(i) = d1(i) - sqrt(T*sigma^2+i*Delta^2);
N1(i) = 0.5*(1+erf(d1(i)/sqrt(2)));
N2(i) = 0.5*(1+erf(d2(i)/sqrt(2)));
C(i) = ((exp(-lambda*T)*((lambda*T)^i))/prod(1:i))*
(S*(exp(T*b(i)))*N1(i)-K*N2(i));
sum = sum + C(i);

end
European_call_value = exp(-r*T)*sum;
Price = European_call_value;
Examples:
>> [Price] = MertonFormulaF(40, 40, 1, 0.08, 0.1, 5, 0)
Price = 10.8303
Let compare the analytic formula of Merton for European call option
with the values obtained by simulation via the Monte Carlo method:
>> [Price, CI] = AssetJump(40, 40, 1, 0.08, 0.1, 5, 1, 100000)
Euro_Put_Value = 7.8940; Euro_Call_Value = 10.8766
ans = 0.0139
% We check put-call parity by calculating the value of:
% ans = Euro_Call_Value - Euro_Put_Value - S0+ K*exp(-r*T)
% This means that the put-call parity is slightly different than zero as ans =
0.0139.
% as we value call and put options by using the Monte Carlo simulations
Price = 10.8766
CI =
10.4995
11.0536

The Merton value is 10.8303, the Monte Carlo value is 10.8786.
To obtain more accurate values of the Monte Carlo price we need to simulate
more than 105 asset paths, i.e. NRepl = 100000. In the case of 105 the standard error
0.2771 of the simulation is very big, i.e. half of the confident interval CI or
0.5*(11.0536-10.4995) = 0.2771. This is confirmed also by the value of ans = 0.0139
that is slightly different than zero. Thus, we could use more asset paths, e.g. 106 , 107
or 108 : For example, if NRepl = 106 the error should be a square root of 106 , i.e.
0.001:
>> [Price, CI]=AssetJump(40, 40, 1, 0.08, 0.1, 5, 1, 1000000)
Euro_Put_Value = 7.7894; Euro_Call_Value = 10.8319
ans = -0.0328
% In this case the put-call parity is valid as it is almost
zero as ans = -0.0328;
Price = 10.8319
CI =
10.7806
10.9391
% The standard error of simulation is 0.0793 as we have
0.5*(10.9391-10.7806).

Compared to the Merton’s formula, the obtained result 10.8319 in this run of
the Monte Carlo method is accurate to the third decimal point as 10.8319-10.8303 =
0.0016.
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REACTIONS OF THE CAPITAL MARKETS TO THE SHOCKS BEFORE AND
DURING THE GLOBAL CRISIS

lect. Ramona Dumitriu, lect. Razvan Stefanescu, assoc. prof. Costel Nistor1

Abstract This paper explores reactions to the stock markets shocks during
quiet and turbulent times. In our investigation we use daily values of 28 stock
exchanges indexes: 14 from developed markets and 14 from emerging markets. We
find the global crisis induced, for most of the indexes, significant changes in the
reactions to the shocks. The results also indicate different behaviors of indexes from
developed markets in comparison with the indexes from emerging markets.
Keywords Efficient Markets, Underreaction, Overreaction, Global Crisis
JEL classification G01, G02, G14

Introduction
In the last decades, several researches analyzed the behavior of the financial
assets returns after the shocks. There are two main approaches of this subject:
Efficient Market Hypothesis (EMH), Overreaction Hypothesis (OH) and Underreaction
Hypothesis (UH).
Efficient Market Hypothesis presumes that investors behave rationally so
prices reflect immediately all the available information (Fama, 1970). As a
consequence, there are not return reversal for the days that follow a shock.
1
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Overreaction Hypothesis and Underreaction Hypothesis are related to the behavioral
finance, which presume that investors don’t act always rationally and psychological
factors influence their decisions. OH describes a situation where the market
participants overreact to the positive shocks (caused by unexpected and extreme
good news) and to the negative shocks (caused by unexpected and extreme bad
news) correcting their behavior lately (De Bondt and Thaler, 1985). Such evolutions
could be exploited by employing a contrarian strategy in which past loser stocks are
bought and past winner stocks are sold (Chan,1988). UH describes a situation where
the investors underreact to the shocks and adjust their behavior in the next days
(Jegadeesh and Titman, 1993). These circumstances could be exploited by
momentum strategies which consist in buying the past winner stocks and selling the
past loser stocks (Yu and Chen, 2011).
Empirical researches investigated the reaction to the shocks of stock prices
from various financial markets. De Bondt and Thaler (1985) studied monthly returns
of New York Stock Exchange common stocks for the period between January 1926
and December 1982, founding evidences in the favor of OH. Jegadeesh and Titman
(1993) documented the underreaction presence on the US capital market. Lasfer et
al. (2003) tested OH for indexes from 40 developed and emerging markets for a
period between 1989 and 1997. Their results failed to prove the overreaction of stock
prices. Spyrou et al. (2005) examined reactions to the shocks of four indexes from
London Stock Exchange for the period 1989 to 2004. They found evidences in favor
of EMH for large capitalization stock portfolios and in favor of UH for medium and
small capitalization stock portfolios. Norli et al. (2009) and Morad and Salehi (2011)
identified overreaction of stocks from Bursa Malaysia and from Tehran Stock
Exchange.
Some papers approached the circumstances which influence the stock returns
reactions to shocks. Lasfer et al. (2003) found significant differences between the
developed and the emerging markets regarding stock prices behavior in the periods
following sharp changes. Norli et al. (2011) studied the reactions to shocks of stock
prices from Bursa Malaysia over the period between January 1998 and December
2009. They found that overreactions were more pronounced during the South East
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Asian Financial Crisis from 1997-1998 and during the actual Global Crisis that started
in 2008 than during more quiet times.
In this paper we investigate the reactions of stock prices to shocks before and
during the actual global crisis. We employ daily values of representative indexes for
the stock markets from a group of 28 countries.
The remainder of the paper is divided into three main areas: the second part
describes the data and methodology employed in our investigation, the third part
presents the empirical results and the fourth part concludes.
Data and Methodology
In our investigation we use daily closing values of the stock market indexes
from 28 countries for a time period between January 2000 and December 2011. We
use MSCI Index Base Dates to classify these indexes into two broad categories:
developed markets and emerging markets. For each index we split the sample of
data into two sub-samples:
- first sub-sample, corresponding to a pre-crisis period, from 1st of January
2000 to the 15th of September 2008 (when it was announced the bankruptcy of
Lehman Brothers);
- second sub-sample, corresponding to the global crisis period, from the 16th
of September 2008 to the 31st of December 2011.
For each index i we compute the raw return (ri,t) by the formula:
ri ,t =

Pi ,t − Pi ,t −1
* 100
Pi ,t −1

(1)

where Pi,t and Pi,t-1 are closing price of index i on the days t and t-1,
respectively.
We identify the positive and negative shocks following the method used by
Lasfer et al. (2003). We consider that a positive shock occurs in a day t+ if the
following condition is satisfied:
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(2)

where ri ,t + is the return of the index i from the day t+, AVG (ri,[-60;-11]) is the
average daily returns for a period that starts 60 days before the day t+, and ends 11
days before the day t+, while STD (ri,[-60;-11]) is the standard deviation for the same
period.
We consider that a negative shock occurs in a day t- if the following condition
is satisfied:

ri ,t − < AVG (ri ,[ −60; −11] ) − 2 * STD (ri ,[ −60; −11] )

(3)

where ri ,t − is the return of the index i from the day t-.
We extract the autonomous shocks from the positive or negative shocks we
detected by excluding the successive shocks. We define a successive shock as one
that occurs less than 10 days after an autonomous shock.
In order to identify over, under and efficient reactions we calculate the postshocks abnormal returns (ARi,t) using the formula:
ARi,t = ri,t - AVG(ri,[-60;-11])

(4)

For each autonomous shock we compute the Cumulative Abnormal Returns
for the next 1, 2,3,4,5 and 10 days as:
n

CARin,t = ∑ ARi ,t

(5)

t =1

where CARin,t is the Cumulative Abnormal Returns of the index i for the next n
days that follow an autonomous shock from a day t.
We calculate the Average Cumulative Abnormal Returns of the index i for the
next n days ( ACARin,t ) as:
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(6)

We test, by t-statistics, for each autonomous shock, the significance of
Average Cumulative Abnormal Returns. Based on the significance of Cumulative
Abnormal Returns we classify the after shock behaviors of returns into three
categories:
-

overreactions, when a positive shock is followed by significant negative

abnormal returns or when a negative shock is followed by significant positive
abnormal returns;
-

underreactions, when a positive shock is followed by significant positive

abnormal returns or when a negative shock is followed by significant negative
abnormal returns;
-

efficient reactions, when we don’t find significant positive or negative

abnormal returns after an autonomous shock.
Empirical Results
Table 1 presents the number of the autonomous shocks and the mean
reactions associated to them before the global crisis. Excepting BUX Index, for all the
indexes the number of negative shocks surpasses the number of positive shocks. In
general, the magnitude of shocks was bigger in case of emerging markets in
comparison with developed markets.
During the global crisis there were five indexes for which the number of
positive shocks exceeded the number of negative shocks: AEX General, Strait
Times, FTSE 100, CROBEX and BUX (Table 2). For two indexes (All Ordinaries and
KLSE Composite) the number of positive shocks equaled the number of negative
shocks. The magnitude of shocks from emerging markets sharply rose, so the
differences between the two markets decreased.
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Table 1 - Shocks before the global crisis
Index

Positive shocks
Number of shocks

Panel A: Developed Markets
AEX General
17
BEL-20

17

Taiwan Weighted

16

ATX

17

Hang Seng

19

Straits Times

14

S&P TSX Composite

14

Swiss Market

20

CAC 40

18

DAX

14

FTSE 100

20

Standard & Poor's

21

Nikkei 225

16

All Ordinaries

18

Mean reaction
2.05217
(12.289***)
2.42009
(7.4873***)
2.70218
(8.672***)
3.03267
(12.541***)
3.12696
(6.0983***)
2.49452
(9.5106***)
2.33958
(9.7172***)
2.12214
(11.075***)
2.43167
(9.9193***)
2.31431
(7.8045***)
2.22067
(10.6548***)
2.10153
(12.8595***)
2.7842
(12.5066***)
2.05578
(9.49737***)

Negative shocks
Number of shocks
24
19
23
19
20
22
25
23
22
24
21
23
17
24

Mean reaction
-1.88238
(-13.757***)
-2.16294
(-12.811***)
-2.84181
(-11.2515)
-2.83972
(-10.806***)
-2.73624
(-9.4232***)
-2.31344
(-6.4233***)
-2.07972
(-17.645***)
-2.00558
(-9.5999***)
-2.18472
(-13.984***)
-2.15107
(-15.147***
-2.09144
(-11.806***)
-2.0329
(-12.315***)
-2.73882
(-8.861***)
-1.97635
(-12.63***)

Panel B: Emerging Markets
CROBEX
18

2.63577
20
-2.27244
(11.128***)
(-8.1234***)
PX Index
20
2.95135
22
-2.56582
(7.1951***)
(-10.547***)
BET-C
17
3.05788
18
-3.24778
(14.0883***)
(-10.944***)
Bovespa
17
3.93819
18
-3.82385
(17.296***)
(-12.522***)
Seoul Composite
20
2.97368
23
-2.56846
(12.035***)
(-15.294***)
BSE 30
21
3.65967
24
-3.36865
(14.517***)
(-13.986***
Jakarta Composite
15
3.32742
21
-2.65346
(6.901***)
(-11.725***)
Shanghai Composite
18
4.31391
20
-4.31608
(7.5918***)
(-10.231***)
BUX
20
3.12459
17
-3.07995
(17.859***)
(-15.178***)
MerVal
16
3.34471
20
-3.27522
(11.849***)
(-11.257***)
KLSE Composite
21
1.67528
17
-1.65627
(8.7898***)
(-7.4462***)
Athex Composite
14
3.48499
19
-2.22187
(6.384***)
(-11.5529***)
IPC
19
3.40422
21
-2.80758
(9.7865***)
(-12.235***)
TA 100
17
2.78245
21
-3.01851
(27.7902***)
(-15.426***)
Notes: t-statistic appear in parentheses; ***, **, * mean significant at 0.01, 0.05, 0.1 levels, respectively
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Table 2 - Shocks during the global crisis
Index

Positive shocks
Number of shocks

Panel A: Developed Markets
AEX General
19
BEL-20

18

Taiwan Weighted

13

ATX

13

Hang Seng

15

Straits Times

19

S&P TSX Composite

14

Swiss Market

15

CAC 40

17

DAX

17

FTSE 100

18

Standard & Poor's

14

Nikkei 225

9

All Ordinaries

17

Mean reaction
4.57638
(6.44168***)
3.53162
(8.02556***)
3.69238
(7.98***)
5.11153
(7.39437***)
4.84467
(5.08725***)
2.77216
(8.03234***)
2.80282
(6.3582***)
3.76474
(5.71569***)
5.27276
(7.12092***)
5.05139
(6.68843***)
3.8223
(6.56626***)
4.45587
(5.25871***)
5.1914
(4.12703***)
2.5787
(13.1112***)

Negative shocks
Number of shocks
17
17
20
22
18
17
18
19
18
19
16
18
15
17

Mean reaction
-3.41452
(-7.8484***)
-3.5171
(-8.3685***)
-3.17485
(-10.601***)
-3.96135
(-9.221***)
-3.76397
(-9.58***)
-2.56678
(-8.297***)
-3.33259
(-6.531***)
-2.76401
(-9.467***)
-3.66662
(-11.442***)
-3.58778
(-9.721***)
-3.33236
(-8.1359***)
-2.83308
(-8.5015***)
-3.24236
(-9.476***)
-2.79949
(-9.058***)

Panel B: Emerging Markets
CROBEX
17

4.17771
15
-2.87459
(4.57836***)
(-5.7189***)
PX Index
12
5.36937
18
-3.69429
(5.29504***)
(-7.7619***)
BET-C
17
4.87518
18
-4.85636
(7.73499***)
(-8.184***)
Bovespa
12
4.90058
13
-4.21323
(8.16095***)
(-5.2363***)
Seoul Composite
10
4.20161
23
-3.23089
(7.23304***)
(-9.2579***)
BSE 30
17
3.62246
15
-3.62707
(9.16654***)
(-5.8065***)
Jakarta Composite
19
4.28427
20
-3.57845
(10.8884***)
(-7.3368***)
Shanghai Composite
11
4.27312
14
-3.93428
(6.01831***)
(-11.817***)
BUX
17
4.57322
15
-4.95275
(7.43625***)
(-7.0946***)
MerVal
15
5.20943
17
-4.73384
(7.67364***)
(-7.5591***)
KLSE Composite
17
4.81229
17
-3.12022
(3.12692***)
(-2.81849**)
Athex Composite
18
5.8415
13
-5.07439
(9.63097***)
(-13.715***)
IPC
20
3.809
23
-2.97406
(6.22193***)
(-10.358***)
TA 100
16
3.65958
17
-3.48262
(9.99873***)
(-11.291***)
Notes: t-statistic appear in parentheses; ***, **, * mean significant at 0.01, 0.05, 0.1 levels, respectively
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The Table 3 presents Cumulative Abnormal Returns following a positive shock
before the global crisis. In case of developed markets we find symptoms of
underreaction for five indexes (AEX General, BEL 20, CAC 40, DAX and FTSE 100)
and of overreaction for a single index (Strait Times) while for the other eight the
results suggest efficient reactions to positive shocks. In the case of emerging
markets we found a single index, BET-C, which underreacted while the rest of
thirteen indexes displayed efficient reactions.
The Cumulative Abnormal Returns following a negative shock before the
global crisis are presented in Table 4. For the developed markets, the results indicate
the underreaction of five indexes (AEX General, BEL 20, Taiwan Weighted, S&P
TSX Composite and All Ordinaries), the overreaction of two indexes (Strait Times
and Standard & Poor's) and the efficient reaction of the other seven indexes. For the
emerging markets we find six indexes which underreacted (Seoul Composite, BSE
30, Jakarta Composite, BUX, MerVal and KLSE Composite) while the other eight
reacted efficiently.
Table 5 provides the Cumulative Abnormal Returns following a positive shock
during the global crisis. In the case of developed markets, we identify underreaction
for three indexes (AEX General, Taiwan Weighted and Swiss Market) and efficient
reaction for the rest of eleven indexes. In the case of emerging markets we found
three indexes which underreacted (BSE 30, KLSE Composite and IPC), a single
index which overreacted (TA 100) while the rest of ten indexes reacted efficiently.
The Cumulative Abnormal Returns following a negative shock during the
global crisis are presented in Table 6. For the developed markets we detect four
indexes which underreacted (AEX General, Taiwan Weighted, DAX and Nikkei 225),
two indexes which overreacted (ATX and Swiss Market) while the rest of eight
indexes reacted efficiently. In case of emerging markets the results indicate
underreaction for four indexes (CROBEX, Jakarta Composite, Shanghai Composite
and BUX) and efficient reactions for the rest of twelve indexes.
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Table 3 - Cumulative Abnormal Returns following a positive shock before the global crisis
Index

AR-1

ACAR-2

Panel A: Developed Markets
AEX
0.114707
0.813684
General
(0.355992)
(3.19183***)
BEL-20
-0.0639125
-0.266906
(-0.247467)
(-0.918545)
Taiwan
-0.368511
-0.0888298
Weighted
(-0.944644)
(-0.145146)
ATX
0.0886177
0.236529
(0.302615)
(0.479223)
Hang
-0.19243
0.122511
Seng
(-0.95012)
(0.217543)
Straits
-0.485278
-0.466766
Times
(-1.58374)
(-1.19502)
S&P TSX
0.0925365
0.263728
Composite (0.36234)
(0.732601)
Swiss
0.21672
0.193543
Market
(1.27311)
(0.81668)
CAC 40
0.0403385
0.410225
(0.168802)
(1.55253)
DAX
0.0701547
0.726007
(0.236512)
(2.46875**)
FTSE 100
-0.187247
0.278355
(-0.828894)
(1.01722)
Standard
-0.028695
-0.0978928
& Poor's
(-0.204474)
(-0.442151)
Nikkei 225 -0.186224
-0.00222797
(-0.618457)
(-0.00594062)
All
0.0190831
0.178995
Ordinaries (0.073551)
(0.309183)

ACAR-3

ACAR-4

ACAR-5

ACAR-10

0.866121
(2.14552**)
-0.0782621
(-0.147475)
-0.152167
(-0.19992)
0.282029
(0.471669)
0.346729
(0.547647)
-1.01279
(-1.71922)
-0.362575
(-1.01422)
0.241581
(0.644021)
0.787777
(2.198**)
0.986287
(2.93272**)
0.402583
(1.13583)
0.0925944
(0.39472)
-0.1426
(-0.275089)
0.362421
(0.681572)

1.10067
(2.00975*)
-0.218877
(-0.33450)
0.138103
(0.186716)
-0.267187
(-0.39931)
0.208741
(0.340178)
-1.30414
(-2.2075**)
-0.0719031
(-0.217629)
0.377052
(0.952368)
0.786937
(1.57771)
0.706264
(1.43209)
0.512446
(1.38643)
0.140717
(0.430213)
0.394174
(0.8782)
0.329139
(0.737622)

1.39445
(2.70367**)
0.031119
(0.050502)
-0.479978
(-0.51762)
-0.385309
(-0.593203)
-0.400783
(-0.447869)
-1.65715
(-2.14258*)
0.0304214
(0.056116)
0.404181
(0.781963)
0.672504
(1.32141)
0.713639
(1.13696)
0.627538
(1.37469)
0.0208724
(0.063823)
0.0700756
(0.102274)
-0.13806
(-0.236822)

2.11801
(2.82237**)
1.31299
(1.83029**)
0.820431
(0.728657)
0.261992
(0.245861)
0.482095
(0.369776)
-2.2445
(-2.00263*)
0.27598
(0.280552)
0.265982
(0.282781)
0.548255
(0.630524)
0.672145
(0.875655)
1.61103
(2.39376**)
0.465821
(0.962432)
1.12316
(1.14556)
0.919718
(1.33414)

Panel B: Emerging Markets
CROBEX
0.386842
0.707803
0.390513
0.484142
0.550441
1.63791
(1.24769)
(1.5182)
(0.7019)
(0.883423)
(0.7823)
(1.54848)
PX Index
-0.192584
-0.0379737
-0.111072
-0.29746
-0.791087
0.225126
(-0.587215)
(-0.0738153)
(-0.163563)
(-0.38449)
(-0.925566)
(0.216412)
BET-C
1.0056
1.53713
1.47279
1.43778
1.23546
1.69012
(1.85846*)
(2.55656**)
(2.42051**)
(1.92535*)
(1.37775)
(1.27861)
Bovespa
0.0281552
-0.170566
0.473519
0.260613
0.890185
1.26583
(0.0686411)
(-0.318471)
(0.702673)
(0.274345)
(1.22915)
(1.03518)
Seoul
0.0869072
-0.0493406
0.470832
0.567248
0.180538
0.88822
Composite (0.526812)
(-0.133272)
(0.985667)
(1.12746)
(0.28515)
(1.13836)
BSE 30
-0.677968
-0.311613
-0.5473
-0.600901
-0.932608
-0.931325
(-1.24495)
(-0.390134)
(-0.525984)
(-0.46663)
(-0.703639)
(-0.584318)
Jakarta
-0.43982
-0.247473
-0.16405
-0.0288363
-0.0960418
-0.383845
Composite (-0.854083)
(-0.303111)
(-0.157858)
(-0.025565)
(-0.076715)
(-0.281888)
Shanghai
-0.372306
-0.757393
-0.840172
0.0135792
0.700536
1.41416
Composite (-1.01929)
(-1.33611)
(-1.28025)
(0.0189322)
(0.746565)
(1.09097)
0.387934
-0.00625143
-0.672455
-0.137301
0.276731
-0.5969
BUX
(1.21328)
(-0.0123684)
(-1.31413)
(-0.24985)
(0.417099)
(-0.485029)
MerVal
-0.264926
-0.790011
-1.29051
-1.109
-1.5929
-0.940128
(-0.795707)
(-1.48037)
(-1.59259)
(-1.1231)
(-1.39166)
(-0.571075)
KLSE
0.167033
0.021359
0.213188
-0.0909498
-0.165852
0.0105153
Composite (0.687587)
(0.0746569)
(0.667664)
(-0.205969)
(-0.393788)
(0.017488)
Athex
-0.274425
-0.544662
-0.107702
0.0515365
-0.546884
1.11869
Composite (-0.64901)
(-1.01245)
(-0.208268)
(0.0570698)
(-0.464651)
(1.04801)
IPC
0.380393
0.181795
0.318256
0.341383
0.401439
0.796505
(1.39001)
(0.475439)
(0.704426)
(0.612337)
(0.605313)
(0.753027)
TA 100
-0.533984
-0.199435
-0.401714
-0.366515
-0.636136
-0.318206
(-1.31398)
(-0.551375)
(-0.716957)
(-0.629612)
(-1.06426)
(-0.28224)
Notes: t-statistic appear in parentheses; ***, **, * mean significant at 0.01, 0.05, 0.1 levels, respectively
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Table 4 - Cumulative Abnormal Returns following a negative shock before the global crisis
Index

AR-1

Panel A: Developed Markets
AEX
-0.092507
General
(-0.3341)
BEL-20
-0.22282
(-0.643099)
Taiwan
-0.455101
Weighted
(-1.78865*)
ATX
-0.0444762
(-0.0993033)
Hang
0.111049
Seng
(0.262389)
Straits
0.262276
Times
(0.820575)
S&P TSX
-0.387576
Composite (-2.5021**)
Swiss
0.17489
Market
(0.594553)
CAC 40
-0.321939
(-1.15713)
DAX
0.11579
(0.39276)
FTSE 100
0.300588
(0.822085)
Standard
0.039464
& Poor's
(0.276979)
Nikkei 225 0.0895489
(0.33201)
All
0.00917869
Ordinaries (0.0465767)

ACAR-2

ACAR-3

-0.608447
(-1.95241**)
-0.618821
(-1.87362*)
-1.03656
(-2.25471**)
-0.308844
(-0.521835)
0.370008
(0.718901)
0.694507
(1.95317*)
-0.661948
(-1.73561*)
0.159936
(0.490259)
-0.240247
(-0.828572)
-0.335761
(-1.03978)
0.0034359
(0.0107052)
0.51771
(1.78277*)
0.159299
(0.262899)
-0.415965
(-1.33993)

-0.908998
(-2.02052**)
-0.671099
(-1.23032)
-1.29077
(-2.49771**)
-0.516818
(-0.841597)
0.120403
(0.241123)
0.728657
(1.62452)
-0.913365
(-2.03366**)
0.297365
(0.704111)
-0.494722
(-1.20418)
-0.41189
(-0.962399)
-0.256624
(-0.73634)
0.146343
(0.46255)
0.160555
(0.200207)
-0.671152
(-1.97099*)

ACAR-4
-1.1202
(-1.70912*)
-1.38412
(-1.97196*)
-1.46812
(-2.12612**)
-0.761365
(-0.975622)
-0.563334
(-0.687367)
0.375555
(0.631658)
-1.29163
(-2.15485**)
0.150922
(0.232331)
-1.03981
(-1.63719)
-0.871698
(-1.28035)
-0.192574
(-0.303453)
-0.0140046
(-0.035868)
-0.464502
(-0.823)
-0.605974
(-1.02484)

ACAR-5
-0.973952
(-1.43162)
-1.39825
(-2.03495*)
-1.49104
(-1.88491*)
-0.123937
(-0.151099)
0.149871
(0.198799)
0.343384
(0.621082)
-1.24432
(-2.00475*)
0.267044
(0.443131)
-0.632293
(-0.888872)
-0.557872
(-0.752277)
-0.117106
(-0.196593)
0.0863516
(0.230936)
-0.997006
(-1.05511)
-0.451347
(-0.937637)

ACAR-10
-1.11417
(-1.34535)
-0.708897
(-0.761104)
-0.459452
(-0.486017)
-0.311447
(-0.195673)
-0.843888
(-0.866247)
-0.495711
(-0.576388)
-0.763842
(-0.940613)
0.374883
(0.407572)
-0.801768
(-0.884968)
-0.01221
(-0.0120137)
0.134635
(0.149967)
-0.0033002
(-0.005013)
-1.72803
(-1.23482)
-0.661767
(-1.16376)

Panel B: Emerging Markets
CROBEX
-0.272603
0.125164
-0.494321
-0.349785
-0.713901
-0.648308
(-0.856915)
(0.248833)
(-0.659079)
(-0.391966)
(-0.642524)
(-0.432221)
PX Index
-0.0696347
-0.333717
-0.735338
-0.994488
-1.04316
-1.12103
(-0.182032)
(-0.732584)
(-1.40999)
(-1.21461)
(-1.20784)
(-1.03003)
BET-C
0.0938725
0.383922
0.17794
0.0582945
0.149635
-0.383489
(0.215037)
(0.602729)
(0.204055)
(0.0573443)
(0.148343)
(-0.237331)
Bovespa
0.0159464
-0.381418
-0.251064
-1.09174
-1.19794
-1.13574
(0.0330461)
(-0.502069)
(-0.23034)
(-0.976422)
(-0.890591)
(-0.78945)
Seoul
-0.453433
-1.09501
-1.28481
-1.81914
-1.5915
-1.42044
Composite (-1.34817)
(-2.73463**)
(-1.9778*)
(-2.23706**)
(-1.9903*)
(-1.65157)
BSE 30
-0.952729
-0.266387
0.370116
0.614629
0.794588
-0.0350674
(-2.33284**)
(-0.344034)
(0.451454)
(0.551267)
(0.668466)
(-0.024191)
Jakarta
-0.603784
-0.598966
-1.42973
-2.40898
-1.99126
-2.03232
Composite (-0.997131)
(-0.711841)
(-1.9799*)
(-2.37952**)
(-2.02109*
(-1.8151*)
Shanghai
0.68689
0.712149
0.0012021
-0.042093
-1.39386
-0.982557
Composite (1.26151)
(0.922302)
(0.001202)
(-0.0424052)
(-1.14829)
(-0.836137)
-0.467983
-0.18736
-0.416675
-0.969035
-1.2361
-2.63084
BUX
(-1.28461)
(-0.369365)
(-0.83951)
(-1.19445)
(-1.33095)
(-2.1937**)
MerVal
-0.206336
-0.341883
-0.935504
-2.03098
-2.24703
-1.45192
(-0.64706)
(-0.58993)
(-1.36412)
(-2.31507**)
(-2.208**)
(-1.34091)
KLSE
-0.458348
-0.781346
-1.34966
-1.68826
-1.19883
-1.07071
Composite (-1.41331)
(-1.62716)
(-2.0335*)
(-1.89649*)
(-1.48351)
(-1.27147)
Athex
-0.274444
-0.227625
-0.618108
-1.0084
-1.25505
-0.879537
Composite (-0.844196)
(-0.444783)
(-0.80411)
(-1.03115)
(-1.21613)
(-0.83784)
IPC
-0.0394805
0.426996
0.432521
0.44134
0.529678
-0.973836
(-0.0970727)
(0.669922)
(0.546436)
(0.564586)
(0.556204)
(-0.698786)
TA 100
0.40779
0.133613
0.286797
0.458664
0.46414
-0.940687
(1.32669)
(0.432292)
(0.928987)
(1.01293)
(0.943943)
(-1.04277)
Notes: t-statistic appear in parentheses; ***, **, * mean significant at 0.01, 0.05, 0.1 levels, respectively
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Table 5 - Cumulative Abnormal Returns following a positive shock during the global crisis
Index

AR-1

Panel A: Developed Markets
AEX
0.453357
General
(1.83015*)
BEL-20
-0.156626
(-0.370685)
Taiwan
0.916645
Weighted
(1.80767*)
ATX
0.0417734
(0.0375979)
Hang
0.582725
Seng
(1.44814)
Straits
-0.2172
Times
(-0.510776)
S&P TSX
-0.0773137
Composite (-0.224689)
Swiss
1.17578
Market
(2.54741**)
CAC 40
0.304187
(0.747611)
DAX
0.200161
(0.492922)
FTSE 100
0.257013
(0.641312)
Standard
-0.361996
& Poor's
(-0.692557)
Nikkei 225 1.01721
(0.781866)
All
0.265875
Ordinaries
(0.98084)

ACAR-2

ACAR-3

ACAR-4

ACAR-5

ACAR-10

0.602959
(0.992916)
0.40494
(0.532069)
0.876399
(0.991517)
-1.03193
(-0.729116)
1.15589
(1.10437)
0.887471
(1.37293)
-0.33078
(-0.327762)
1.89859
(3.03878***)
0.0800832
(0.112839)
0.0583973
(0.102527)
0.673624
(1.21945)
-0.342847
(-0.388647)
-0.0536459
(-0.0341834)
0.400394
(1.2115)

0.407134
(0.407134)
0.29377
(0.2387)
0.867053
(0.756212)
-1.71243
(-0.816647)
1.41962
(1.21715)
0.88951
(1.15292)
-0.41562
(-0.433771)
1.5824
(1.82448**)
-0.571772
(-0.512323)
-0.149698
(-0.179868)
0.659951
(0.865632)
0.271628
(0.381062)
2.00161
(0.943059)
0.393083
(0.733421)

1.229
(1.03918)
0.810742
(0.651069)
0.730443
(0.643894)
-2.50911
(-1.10384)
1.4351
(0.90341)
1.033
(1.04883)
-0.514641
(-0.410482)
2.30514
(2.3737**)
0.432304
(0.388892)
0.529013
(0.840779)
1.24791
(1.45456)
0.321669
(0.401132)
3.01499
(1.18403)
0.469566
(0.762152)

0.709313
(0.786504)
0.794233
(0.686947)
0.699639
(0.767783)
-3.56652
(-1.35527)
1.12234
(0.705974)
0.619863
(0.641883)
-1.62902
(-0.923332)
2.27722
(2.8987**)
0.471875
(0.51819)
0.843149
(0.929303)
1.12131
(1.34703)
1.08494
(1.01219)
3.25793
(1.70085)
-0.237583
(-0.268083)

0.65501
(0.436714)
0.707728
(0.487392)
-0.409928
(-0.291563)
-2.62559
(-0.878994)
-1.53635
(-0.498699)
0.855388
(0.544642)
-0.697088
(-0.362863)
1.97417
(1.54399)
1.30473
(0.920259)
1.08171
(0.619151)
1.62775
(1.58573)
-0.833869
(-0.459149)
3.36263
(1.02522)
0.939035
(0.708767)

Panel B: Emerging Markets
CROBEX
0.133187
-1.01505
-0.955033
-1.00748
-1.57523
-2.74025
(0.234193)
(-1.17054)
(-0.839742)
(-0.955525)
(-1.21378)
(-1.1799)
PX Index
1.87581
1.78019
1.55082
0.846423
0.767129
-0.0291987
(1.52468)
(1.52839)
(1.03458)
(0.361412)
(0.367888)
(-0.009305)
BET-C
0.748804
0.517525
0.669911
0.274068
-0.144449
-0.813432
(0.829)
(0.539327)
(0.72017)
(0.206614)
(-0.0673296)
(-0.244977)
Bovespa
-0.70644
-1.29879
-1.68621
-2.51873
-3.84736
-0.795091
(-1.68563)
(-1.17592)
(-1.18353)
(-1.195)
(-1.49538)
(-0.406225)
Seoul
0.233371
-0.671924
-1.08969
-0.940032
-1.26802
-2.74795
Composite (0.492514)
(-0.501766)
(-0.576398)
(-0.489362)
(-0.869378)
(-0.889735)
BSE 30
0.477691
0.959136
1.65222
1.13664
0.805312
2.1534
(2.39462**)
(1.34743)
(1.47742)
(0.74424)
(0.608577)
(0.947937)
Jakarta
0.535692
1.1976
1.06742
0.797728
0.784341
-1.61778
Composite (1.1247)
(1.24674)
(0.892874)
(0.643457)
(0.681904)
(-0.657143)
Shanghai
0.747248
0.526374
0.162333
1.15693
1.1343
-0.661416
Composite (0.87374)
(0.624187)
(0.137196)
(0.739232)
(0.586957)
(-0.334511)
0.00447199
-0.925129
-1.85655
-1.68865
-1.92565
-1.01014
BUX
(0.00825685)
(-1.62623)
(-1.66075)
(-1.29644)
(-1.41263)
(-0.492003)
MerVal
-1.18378
-0.824744
-0.154837
0.826658
-0.0663483
-1.27662
(-1.31396)
(-0.886392)
(-0.186292)
(0.689024)
(-0.0362379)
(-0.441262)
KLSE
0.189516
0.71958
0.686483
0.829077
0.518699
0.471385
Composite (1.12215)
(1.78957*)
(1.40861)
(1.36232)
(0.900642)
(0.522841)
Athex
0.0898957
-0.00021627
0.10805
-0.124833
-0.183436
-0.0961735
Composite (0.176449)
(-0.0002673)
(0.100546)
(-0.074512)
(-0.101071)
(-0.037415)
IPC
0.761236
1.06052
1.16342
1.25788
1.42847
1.13683
(2.21392**)
(1.73033*)
(1.53429)
(1.55397)
(1.40899)
(0.69833)
TA 100
-1.25881
-0.564739
-1.25131
-0.954035
-0.542284
-0.236675
(-2.80471**)
(-2.17024**)
(-2.09181*)
(-1.19562)
(-0.734457)
(-0.159936)
Notes: t-statistic appear in parentheses; ***, **, * mean significant at 0.01, 0.05, 0.1 levels, respectively
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Table 6 - Cumulative Abnormal Returns following a negative shock during the global crisis
Index

AR-1

Panel A: Developed Markets
AEX
-0.92132
General
(-2.57404***)
BEL-20
-0.831116
(-1.57946)
Taiwan
-0.284991
Weighted
(-0.923325)
ATX
-0.158794
(-0.286447)
Hang Seng
-0.888863
(-1.17767)
Straits
-0.224574
Times
(-0.87932)
S&P TSX
0.28646
Composite
(0.68029)
Swiss
0.365525
Market
(0.783719)
CAC 40
-0.612208
(-1.32406)
DAX
-0.737556
(-1.88866*)
FTSE 100
-0.662756
(-1.70168)
Standard &
-0.193278
Poor's
(-0.730443)
Nikkei 225
-0.490905
(-0.887326)
All
0.242716
Ordinaries
(0.668747)

ACAR-2

ACAR-3

ACAR-4

ACAR-5

ACAR-10

-0.618678
(-0.726856)
-0.037079
(-0.0525646)
-0.836482
(-1.8835*)
1.35251
(1.74367*)
-0.529537
(-0.659683)
-1.0973
(-1.27938)
0.818773
(0.931022)
1.45763
(2.3089**)
0.365692
(0.608139)
-0.197544
(-0.318782)
-0.667582
(-0.930731)
-0.653255
(-1.15678)
-3.03779
(-1.98583*)
0.270759
(0.528841)

-0.802699
(-0.677592)
0.832818
(1.05374)
0.200879
(0.433548)
1.22012
(1.13409)
1.10592
(1.33087)
-0.95689
(-1.02784)
0.0179553
(0.0165298)
1.62395
(2.28293**)
0.979474
(1.30037)
-0.104115
(-0.145051)
-0.910688
(-0.900504)
-0.891672
(-1.35419)
-2.92354
(-1.77701*)
0.695082
(0.89809)

-0.918711
(-0.649468)
0.477509
(0.523022)
0.497208
(0.893522)
0.825548
(0.548711)
1.68461
(1.17714)
-1.20726
(-1.18035)
0.927346
(0.899645)
1.38662
(1.62189)
0.705834
(0.718511)
-0.405186
(-0.494039)
-1.40451
(-1.12825)
0.401068
(0.585543)
-2.40788
(-1.17185)
0.384407
(0.535174)

-1.00601
(-0.83913)
-0.406189
(-0.461794)
0.388923
(0.560344)
0.872326
(0.488745)
2.25106
(1.95977)
-0.58805
(-0.610087)
1.07
(0.807696)
1.09766
(1.97914*)
-0.275192
(-0.253739)
-1.69875
(-1.5176)
-1.31723
(-1.32045)
-0.870442
(-0.995995)
-0.226305
(-0.158929)
0.144179
(0.244136)

-0.264608
(-0.159357)
0.983245
(0.83395)
-0.457093
(-0.424583)
1.26313
(0.636173)
1.62983
(0.951475)
0.313125
(0.227544)
1.39624
(1.00778)
1.45239
(1.42419)
1.05871
(0.796469)
0.0919502
(0.0611252)
0.354554
(0.296401)
-0.967314
(-0.615489)
0.704366
(0.39495)
-0.929336
(-1.16602)

Panel B: Emerging Markets
CROBEX
-0.621855
-1.56982
-2.83027
-1.68822
-0.953846
-2.47617
(-1.34429)
(-1.64132)
(-1.73948*)
(-1.83695*)
(-1.17109)
(-1.7591*)
PX Index
-0.927548
-0.618802
-0.00509391
0.0485695
-0.562938
-1.59481
(-1.71648)
(-0.564048)
(-0.004249)
(0.0456005)
(-0.472325)
(-0.890653)
BET-C
-1.13985
-0.918399
0.478679
0.706842
0.628996
0.600245
(-1.23871)
(-0.74529)
(0.346513)
(0.416257)
(0.530198)
(0.349581)
Bovespa
0.150343
0.412633
-0.238353
-0.492933
-1.54587
0.909293
(0.182863)
(0.437873)
(-0.170604)
(-0.42565)
(-1.61373)
(0.654567)
Seoul
-0.473731
-0.404942
-0.322067
0.0241231
0.198768
0.697313
Composite
(-1.02806)
(-0.420857)
(-0.318646)
(0.0227658)
(0.184761)
(0.535951)
BSE 30
-0.0384549
-0.210703
-0.0711497
0.658076
1.28703
1.59915
(-0.101204)
(-0.30674)
(-0.0634873)
(0.497325)
(0.75749)
(0.727576)
Jakarta
-0.443929
-1.58673
-0.389149
-0.207639
0.674991
0.776321
Composite
(-1.18668)
(-1.84687*)
(-0.362846)
(-0.172257)
(0.606758)
(0.645471)
Shanghai
-0.160799
-0.162348
-0.301248
-0.444495
-0.405755
-2.89728
Composite
(-0.297479)
(-0.246933)
(-0.266112)
(-0.483258)
(-0.489056)
(-1.80378*)
BUX
-1.10564
-1.90171
-2.41076
-1.78064
-2.16713
-2.9049
(-1.44905)
(-1.78444*)
(-1.8054*)
(-1.39366)
(-1.71889)
(-1.99695*)
MerVal
-0.354034
0.21522
0.273948
-0.590496
-1.64773
-2.31742
(-0.645415)
(0.319261)
(0.495408)
(-0.600641)
(-1.1521)
(-1.37789)
KLSE
1.5894
0.981087
1.26421
1.06766
1.30207
1.29186
Composite
(1.04099)
(0.633579)
(0.847269)
(0.739787)
(0.922923)
(0.875748)
Athex
-0.75731
0.241966
-0.106041
-0.617728
-1.98722
-3.1529
Composite
(-1.09126)
(0.182752)
(-0.0854771)
(-0.406279)
(-1.41825)
(-1.50002)
IPC
-0.510366
-0.284788
0.0453602
-0.241943
-0.167598
2.04848
(-1.33703)
(-0.396597)
(0.0511436)
(-0.271495)
(-0.186113)
(1.64275)
TA 100
-0.455379
-0.692399
-0.801493
-0.745539
-0.947463
-1.40067
(-0.543369)
(-0.966064)
(-0.944157)
(-0.759302)
(-0.869631)
(-0.985699)
Notes: t-statistic appear in parentheses; ***, **, * mean significant at 0.01, 0.05, 0.1 levels, respectively
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Conclusions
In this paper we approached the reactions to shocks of the 28 indexes before
and during the global crisis. Our investigation revealed different behaviors from the
two periods of time between indexes from developed and emerging markets. Before
the crisis, the magnitude of shocks from emerging markets was larger in comparison
with the developed markets. After the global crisis had began this difference
decreased. This evolution could be explained by the different perceptions regarding
the two markets. In general, on the emerging markets, investors are aware about the
possibility of sharp unexpected changes that could occur. Instead, for transactions
from the developed markets, after many years of relative stability, many investors
were taken by surprise by the new turbulent period.
The efficient reactions to positive shocks from developed markets were more
consistent during the global crisis than before while the overreactions and
underreactions became less visible. Most of the positive shocks during the global
crisis occurred in the short periods when the financial markets displayed some
symptoms of recovery but many investors were cautious about the sustainability of
these evolutions. The reactions to negative shocks of the indexes from developed
markets experienced some changes to the global crisis in comparison with the
precedent period of time. For some indexes the symptoms of underreactions and
overreactions disappeared while for other indexes these symptoms just appeared.
The negative shocks for developed markets during the global crisis were caused by
various factors (difficulties of commercial banks, public debt crisis etc.) and their
impact was different from country to country.
In the case of emerging markets, before the global crisis, a single index (BETC, from the Bucharest Stock Exchange, which experienced a significant ascendant
trend) underreacted to positive shocks while the others displayed efficient reactions.
During the global crisis, the underreactions and overreactions from emerging markets
to the positive shocks became more consistent in detriment of the efficient reactions.
These changes could be linked to the nature of a part of positive shocks during the
global crisis. In the circumstances of the global crisis many investors could perceive
the emerging markets more attractive than the developed markets and their
transactions could generate positive shocks. The efficient reactions of indexes from
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emerging markets to negative shocks became more consistent during the global
crisis than before. This evolution could be explained by the various nature of the
factors that caused negative shocks (contagion from developed markets, domestic
circumstances etc.)
This investigation could be extended by performing separate analysis for each
distinct phase of the global crisis.
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PROBLEMS AND PROSPECTS OF DEVELOPMENT OF PRODUCTIVE AND
ECONOMIC SYSTEMS

assoc. prof. Olena Piskun, PhD1

Problem setting. The productive and economic systems (PES) are the center
of concentration and integration of the capital in world economy. It is PES that make
the dominant part of gross domestic product (GDP) in all countries of the world. Such
associations create a maximum quantity of workplaces.
As a result of process the process of joining up of the industrial and bank
capital FIG in the developed countries of the world began to be established in the
beginning of the last century. The objective necessity was the advantage of this,
because each kind of the capital by itself could not exist any longer, it called for a
widening of investment spheres and profit maximization from these investments. It
became possible thanks to FIG as the effect of synergy was being reached.
Allocation of unsolved parts of a problem. Thus the financial capital was
becoming flexible and mobile and could act not only in the form of loanable capital,
but also in the form share capital and invested capital. That is why the analysis of
creation, revealing of problems and advantages of PES activity of industrially
developed countries are of special interest.
The purpose of the article. Especially it is important for Ukraine, where the
processes of integration of the industrial enterprises and financial structures are
sharp enough and they are poorly developed and examined not very good because
of their relative newness.
1
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Results of research. In different countries of the world formation and the
existence of PES is united by the fact, that their appearance took place as a result of
historical regularities. Further their development differs, and it depends on a historical
heritage, state of a national economy of the country, intraeconomic and external
economic relations, political regime, interference of the state in economic processes,
in what state is the normative-legal base, national and ethnic peculiarities, etc.
In Germany, as Pfiffer points, concentration and creation of the concerns giants was preceded by the coalescence of bank capital. The concentration was
accompanied by the formation of grossbanks, which played a part of establishing and
directional centers [5].
In USA 2 types of PES exists. First type is FIG with hardly structurised and
centralized mechanism, they rise up from multi-profile industrial concerns. The
majority of now existing American FIG belong to this type. The second type is formed
due to active assistance of banks and other financial intermediates. These are
associative groups. They have less stable structures and more flexible bounds [2].
The experience of organization of Japanese "keyretsu", as they essentially
differ from PES of Europe and USA, exhibits special interest. The Japanese
economist H.Okumura describes them as employer groups including affiliated and
partnership firms. To affiliated firms H.Okumura refers the companies, in which more
than 50 % of the shares of the capital belongs to associated company, the
companies on which the corresponding showing exceeds 10 or 20 % refers to
partnership firms. In Japan the relations between the associated and grouped
company are rigidly hierarchically organized, in contrast to the European and
American model [4]. "The Japanese economy appears to us as well-ordered
multilevel system оf integrations. At the same time variants of vertical inegrations
"keyretsu" are the most commonly widespread forms of firms normalization. ...The
hierarchical verticals appear from the natural directivity of technological lines of
смежники to final product. The same principle is realized on the following structural
levels. ...At the uppermost structural level the system is ordered by horizontal
integration, i.e. "sudans". They serve as though the cupolas, covering from above
ordered groups of pyramidal "keyretsu". ...All the complex as a whole also called
"sudans" [3].
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The Korean hierarchical conglomerates ("chebols") control many enterprises
of the country, the family capital lays in their basis. The state ensured favorable
conditions at their receiving banking credits, by creation of import barriers, giving
subsidies, tax exemption and other lawful advantages, which allowed to " chebols" to
increase activity scales and to become more diversified. The similar product groups
practice cross financing with the extensive intercompany loans and financial
guarantees. The tendency to the widening of scales of their activity, odd
diversification and to extremely high degree of regulation is recently observed [1].
Integration and concentration of the capital in Ukraine and Russia are very
similar, and the main reason of this is, of course their common historical past. If to
speak about Russia, for today PES have passed long enough and rather complex
way of development that there was a necessity of their transformation.
As marks A.V. Tyurina, rewriting of now functioning PES on the basis of the
analysis of their functioning efficiency, determination of structure of financial and
industrial groups promoting activation of investment activity directed on financing of
innovated projects and programs are necessary. The including of banks in the
membership of financial and integrated groups should be accomplished on the basis
of estimation of their financial condition, analysis of investment activity, and also
credit possibilities at an active participation of Bank of Russia and Agency on
restructuring of credit organizations. Rationalization of intragroup contacts, directed
on the strengthening of synergetic possibilities, all forms, connected with the
integration of all forms of the capital, interaction strengthening and concentration all
its components on the strategic directions of corporate activity should become the
key element of investment strategy of financial and industrial groups of Russian
Federation [6].
Fundamental difference of Ukrainian PES from Russian is that the most part of
such associations in Ukraine are not registered as FIG, though per se they are. The
main reasons on which the integrated groups do not hasten to make it act: not
developed normative-legal base of their registration and functioning, obligatory
demand of participation in realization of the government program of development in
the absence of any privileges from the direction of the state and demand of finished
products sale not less than 100 million dollars per annum.
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Scales of activity, as well as the declared capital of Ukrainian PES is not
significant in comparison with the PES of the developed countries. At the same time,
the large-scale economic and industrial systems of Ukraine continue to increase
overturns and enter the international level, buying the enterprises in Europe. From
the point of view of A. Petrashko, chief of a department M&A Company Ernst &Young
"The primary property bound is almost finished. Local PES concentrated on the
consolidation of their business - acquiring of assets in key spheres of activity". The
actual owners of Ukrainian FIG continue to look for which was valued at a lower price
and perspective assets, aspiring to raise the cost of their business empires.
In opinion of the representatives of the most influential Ukrainian MASSMEDIA, today among all domestic financial and industrial groups the highest
appraisal deserves "The Industrial Union of Donbass" (IUD).
"Industrial Union of Donbass" for today is not just leading corporation of
Ukraine, but FIG which works on perspective, which tries to create the image of the
grand/serious business companion not only for the Ukrainian contracting parties, but
also for the foreign companions. "IUD" specializes on iron industry and heavy
engineering. Its interests are represented in such branches as power engineering,
heavy engineering, building, telecommunications, recreational business and
agricultural sector. The corporation also acts as a large trader in the market of metal
production and connected kinds of primary goods, such as coal, chark and natural
gas. Organization of business can be characterized as vertically integrated.
Given PES widens a spectrum of its activity not only in Ukraine, but also in
Europe. It can be confirmed by the purchase of the control packet of shares of the
metallurgical enterprises in Poland, Hungary. In 2003 the corporation "IUD" has won
the tender on privatization of Hungarian metallurgical industrial complex "Dunaferr"
and obtained the right to purchase of 79,48% pocket of shares of Dunayvaroshsky of
metallurgical industrial complex. In 2005 the bargain on purchase more than 51 % of
shares of Polish factory "Huty Stali Czestochowa" was held. "Industrial Union of
Donbass" and company "Duferco S.A." have strategic companion relations and work
in a direction of association of their own business on the trade of metal production all
over the world. The acquiring of the European factories considerably strengthens
corporation positions in the market of EU. It is quite obvious, that with purchase
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metallurgical enterprise abroad owner receives not only industrial / manufacturing
line, but also regulated sale tiers/connections. So, first acquired by "IUD" European
active - the largest Hungarian factory Dunaferr - sold more than half of its output
goods in home market, and in EU its zink-coated sheet steel was bought mainly by
affiliated companies of auto concerns Suzuki and Subaru. Common sales volume
was approximately $600 millions. The further acquiring of the second Hungarian
enterprise - DAM Steel - has only fixed the presence of "IUD" in this market and has
increased on it total share. As we see, given FIG converts in rather powerful
transnational corporation.
The financial and industrial groups have the mild and flexible integration form,
i.e. one of the base units if necessary can be accepted or eliminated at any moment.
Conclusions and prospects of the further development of research. For
enterprises which enter PES appears a number of advantages in front of enterprises
which are outside of the group, especial for the enterprises which have common
branch-wise membership:
–

the expense of enterprises under the control of FIG decreases and their

actions are more coordinated;
–

a possibility of conducting of inter-reckoning appears, that is especially

important in conditions of default payments crisis;
–

financial resources inside the corporation are allocated more rationally;

–

the investments effectiveness into long-term technological activity

raises, thus, the technological advantages are created;
–

the possibility of capitals spillover from less profitable branches to more

profitable appears;
–

the integrated marketing service for market researches is organized,

that improves the sales of products and services;
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the integrated service of supply is established and possibility of

significant lowering of expenses on acquiring of materials by means of wholesale
purchase for all enterprises, group, etc. appears.
At the same time, in such a great structural group appear and first of all, it is
the conflict of interests of the owners and managers. These contradictions can be
solved within the framework of corporative management. It is necessary to note, that
the successful corporate management is one of the determinative of the financial
productivity of the company.
Today in Ukraine PES form insider economics, and for the beginning of the
work of corporational capital first of all for developed countries, it is necessary to start
open economy, which will be transparent and lawful. But it is a not only and not so
much PES problem, but first of all it’s a problem of government.
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WAY OF BANKING DEVELOPMENT ABOARD – BRANCHES OR SUBSIDIARIES

Bozhana Venediktova1

Abstract: The purpose of the study is to show what kind of risks would have
emerge for bank depositors if there are economical and political risks in a given
country. For example – as is the case with the crisis in Greece – a

threat or

salvation for the banking organizational forms abroad – though branches or
subsidiaries. Respectively why do the big banks prefer to operate through branches
and those which are focused on retails sales – through subsidiaries? What impact
could the political and economic risks have on the required reserves on the parent
bank depending on the applied organizational form?
Keywords: Foreign banks; organizational form; branches; subsidiaries;
JEL CLASIFICATION: F23; G21

1.

Introduction

Around the Greece problems with its dept it is widely talked about that the
Greek companies will prefer to export their business into neighbouring countries such
as Bulgaria and others. It will be interesting to consider how this matter stands in
banks, for example. And if eventually they do it, what is the applied organizational
form, through a branch or through subsidiary. This is interesting to examine from the
host country point of view. In our case we may focus on Bulgaria – which banks are
1
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more resistant to crisis-these that carry out business through a branch or through
subsidiaries.
As Emil Harsev noted in his interview: "what for years has been expressed as
the Bulgarian banking system highest priority, namely that it is dominated by large
foreign banks, is now becoming its main defect."(Harsev, 2008).
This is important to be taken into consideration, especially in terms of crisis.
Because if there are consequences for Bulgaria – they will be if there are banks’
insolvency – and the insolvency is most possible to happen in the big foreign banks.
The present study has background. Already there are such studies.

For

example there is study about the operations of US 100 top banks and their branches
and subsidiaries in Eastern Europe and Latin America. (Eugenio Cerutti, 2007).
During bankruptcy of the central bank there might be a possibility this
bankruptcy negatively to affect the subsidiary in BG. But the experience shows that
this does not necessarily need to happen, when foreign banks with Bulgarian
branches or daughter banks are bankrupted they did not reflect in Bulgaria. A typical
example of this case is Demir Bank, as Emil Harsev noted. (Harsev, 2008).

2.

Body of paper

The present study aims to put forward a study of how problems influence the
business of Greek banks during the crisis there – the organizational form, doing
business abroad. What proved to be more favourable during the crisis - through
subsidiaries or through branch?
The study can be extended to the activities of the big banks in Western
Europe and their activities in Eastern and South-eastern Europe, the corresponding
countries which are not members of the Eurozone, where the foreign banks’ activities
is mostly distributed in these countries.
The organizational form is relevant to the operation of foreign banks because:
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1. it can influences the structure of the local banking system, as well as it can
endanger the profits and market share of the local banks, by influencing the price and
the quality of banking services in the host country.
While the subsidiaries are separate units and are not thus connected with the
mother bank, the branches are more dependent and can accept direct help by the
mother bank. This could have implications not only for the bank but also for the local
regulators who care about the stability of the host country and for the local investors
who care about the safety of their savings.
Recently the idea that it is not necessary the bank parent to assist a foreign
branch is launched, if the bank is bankrupted due to extreme circumstances or as a
result of certain actions by the Government of the host country.
The reverse question will be interesting too - if there are circumstances when
the Bank parent and it is not a liquid. Is it necessary the subsidiary to suffer in the
unaffected country? For example, Greece, Italy, Spain have serious problems, as
well as their banks. Is it necessary these problems to be transferred and to be
"covered" by their branches and subsidiaries?
Let’s take for example Bulgarian as a country where the foreign banks prevail.
(BNB, 2012). “The supervisor must stops any attempt to export of money of Bulgaria
to a Western European State. Our surveillance system should not allow someone to
artificially „pump” Bulgaria.” (Harsev, 2008). This is very true, when Western banks
threaten that they will withdraw from the Balkans, simply because only will harm.
The Regulations in the country (Bulgaria) does’t hamper the free funding of
parent banks from local subsidiaries, provided it be complied with the General rules
set out in the relevant laws and regulations. This process occurs from 2009 onwards.
Recent data on external debt show that from the beginning of 2011, reduced by 486
mln. leva from the previous month. This is not scary because the subsidiary banks
due to in fact of parent banks. (Harsev, 2008) Of course there is risk of a real
deterioration of the situation, given the fact that a considerable proportion of the EUR
24,4 (%) of

ownership of financial institutions in Bulgaria belongs to the Greek

banks. (Sariiski, 2011, p. 61).
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While the subsidiaries are separate entities from parent banks, the branches
are more dependent. Banks are directly responsible for their obligations. This may
has implications not only for bank parent, but also for local regulators, which shall
ensure the stability of the host country, and also for local depositors who take care of
the safety of their savings. (Eugenio Cerutti, 2007, p. 2).
We can back again on the Greek banking in Bulgaria.1

The different

organizational forms are associated with the degree of penetration in the host country
(table1). The branches are used more when foreign operations are less in size, and
are not oriented to retail sales.
Greek banks hold 28.7% of assets in the banking system and play the role of
one of the main risks for liquidity in the banking system, which is assessed as "high"
by external analysts. (Sariiski, 2011, p. 61)
Table 1 Level of risk arising from the degree commitment to the economies of
CEE from the Economy of Greece (Sariiski, 2011, p. 62)
High
(15-25%)
Middle
(5%-15 %)
Low
( 5 %)

Banking sector
Bulgaria, Macedonia,
Serbia
Albania, Rumania

Real sector

Capital balance
Hungary

Albania, Bulgaria,
Macedonia

Bulgaria, Croatia, Litva,
Poland, Czech Republic,
Estonia, Slovakia
Albania, Kazakhstan,
Latvia, Macedonia,
Romania, Russia,
Serbia, Ukraine

Croatia, Czech Republic,
Estonia, Hungary,
Kazakhstan, Lithuania,
Latvia, Poland, Russia,
Slovakia, Ukraine

Croatia, Czech Republic,
Estonia, Hungary,
Kazakhstan, Lithuania,
Latvia, Poland, Romania,
Russia, Serbia,
Slovakia,Ukraine
Resource: Deutsche Bank Research. 2010. “Global Risk Analysis - A credit-less recovery”, Credit Monitor Eastern Europe May.2010. p.3

And a given foreign bank may specialize in a particular organizational form
and according to regulations in its home country.
Host country risks undeniably. In particular, economic and political risks have
opposite effect on banks’ organizational form, which determines the differences in the
response of the parent banks to their branches or subsidiaries, which on the other
hand determines the choice of the corresponding organizational form.

1

Two of the biggest Bulgarian financial institutions-UBB and Post Bank owned respectively of the Greek National
Bank and Eurobank. Subsidiaries in Bulgarian have more "Emporiki" and "Pireos". And Alpha Bank has
registered the business in the Bulgarian as a branch. (Sariiski, 2011, p. 61)
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There are 30 official licensed banks in Bulgaria, 7 of which are branches of
foreign banks (BNB, 2012).In Bulgarian National bank’s report we can trace the
amount of their assets, number of employees, shareholders, i.e. the ownership etc.
(BNB, 2012).
The data show that subsidiaries prevail over foreign branches.
An appropriate methodology has been developed for researches in
international banking, which could be adjusted in respect of banks in Western
Europe, which have branches in Eastern Europe, or could be adjusted for Bulgaria to
be applied for the foreign banks operating in the country. (Eugenio Cerutti, 2007, p.
1679). Or take as an example the only Bulgaria and in force in its territory foreign
banks.
What determines the organizational form is:
-

the characteristics of the parent bank;

-

the characteristics of the branch / subsidiary;

-

-the regulations in the country of origin;

-

-the regulation in the host country;

In the characteristics of the parent bank the size, the business orientation, and
the international activities of each parent bank etc. are taken into consideration.
(Eugenio Cerutti, 2007, p. 1679)
When characterizing the bank branch the following elements are taken into
account: size of the branch in the host country as well as the number of employees.
In Bulgaria, for example, if there is bankruptcy of a foreign bank with a
subsidiary in Bulgaria, nothing so bad is happening in Bulgaria. As a rule Bulgarian
subsidiaries of foreign banks due to their headquarters abroad and while they due
the problem is not serious.
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Table 2 Representation, Supervision and Liability with Branch- and SubsidiaryMNBs (Giacomo Calzolari, 2005, p. 13)
Branch MNB
Regulation
Home unit
Foreign
unit

Home
Regulator
Home
Regulator

Deposit
insurance
Home
Regulator
Home
Regulator

Crossliability
Liable for
foreign unit
Liable for
home unit

Subsidiary MNB
Deposit
Regulation
insurance
Home
Home
Regulator
Regulator
Foreign
Foreign
regulator
regulator

Cross-liability
Not Liable for
foreign unit
Liable for
home unit

In other paper (Giacomo Calzolari, 2005) authors analyze regulation of a
multinational bank with a very simple and stylized model. However, they setting turns
out to be versatile enough to deal with several important issues of MNBs regulation.
They show that different organizational or representation forms generate very
different regulatory responses for the same level of information.
Whether a bank to carry on business through a branch or subsidiary abroad is
determined by a number of factors: regulations in the country of the parent bank;
regulations and taxes in the host Party; the desired degree of penetration in the host
market; type of operations they carry out Bank mother and the types of risk that
meeting in the host country.
This is the main concern of the consolidated banking supervision - how to
present banks’ business abroad, through a branch or through a subsidiary. In this
regard the rapid expansion of the multinational banks (MNBs) is a source of new
concerns for regulators. MNBs can easily take advantage of poorly harmonized
national supervision. (Giacomo Calzolari, 2005).
At the same time the regulation of MNB in a given country can influence the
behaviour of the bank and the regulators in the other country. In the authors paper
(Giacomo Calzolari, 2005) is presented a simple framework examining the regulatory
disciplinary actions that are performed by independent authorities in the MNB.
The interference is an imperfect protection because regulators do not have all
the information. A regulator that interferes in a bank can stop valuable investments,
or alternatively can permit the continuation of bad projects. (Giacomo Calzolari, 2005,
p. 9) The shared responsibility between MNB units provides higher incentives for
regulatory intervention compared to the case when units are legally separated, since
the regulator can reduce the costs of intervention in a given unit with assets from
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another. At the same time, however, the responsibility to insure depositors in both
countries reduces the incentive to intervene in a given unit than when the regulator
only has to compensate the local depositors. (Giacomo Calzolari, 2005, p. 9). Some
articles discuss what the location of the global financial integration and questions
about the impact of the foreign ownership on the host economies is. Some see the
multinational companies as agents of big capital and as financial stability of the
underdeveloped economies, while others emphasize the volatility created by the
foreign investors (Wendy Carlin, 2007).

In the basis of these problems are the

fundamental issues related with the investment behaviour of the connected
companies in the multinational networks.
In other articles data about members and subsidiaries of Italian banks are
used in order to identify the changes in the drivers of the banking expansion of
foreign markets. (Giuliana Birindelli, 2010, p. 1). In the present analysis a special
attention is paid to investigate whether the choice of the organizational form and the
geographical distribution of international banking is correlated with the bilateral trade
and FDI passive to confirm the importance of the hypothesis "follow the customer".
Moreover, the geography and the organizational forms of the expansion are strongly
predetermined by "sunk costs" that are a major barrier to leave the foreign markets in
a short term; often if not always there is no profit it is not appropriate to support
customers abroad.
forms,

such

(Giuliana Birindelli, 2010, p. 1). More complex organizational

subsidiaries

may

explain

the

low correlation

between

bank

internationalization and the relocation of companies. (Giuliana Birindelli, 2010, p. 1).
In the study the Italian banks have for a long period of time played a minor role in the
internationalization of the financial industry, although they were protagonist towards
the expansion abroad. (Giuliana Birindelli, 2010, p. 2). The European Banking groups
with foreign branches or subsidiaries / so-called "external Europeanization" / - i.e.
presented in other EU countries grow more rapidly especially for the Italian firms than
for the domestic assets flow. What is observed from the presentation of Italian banks
abroad shows that bank branches and their representative offices progressively
decreased over the years, while the subsidiaries are growing. (Giuliana Birindelli,
2010, p. 2). This trend is valid for other banks as well, not just for Italians.

The

persistence in the banking behavior in respect of the geographical distribution and
organizational forms can be explained by past experience as well as with acquired
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"know-how". In particular, the authors in the article investigate the organizational and
geographical choice that may be determined by the capabilities of the local market
and by the complexity the clients to be follow in their trade and changing strategies
(Giuliana Birindelli, 2010, p. 3). The authors’ analysis shows that the proximity to the
customers positively influences the possibility banks to remain on the foreign
markets, particularly when the banks operate abroad with branches or with
representative offices.
Some studies about some determinants of the banking internationalization
suggested a hypothesis "follow the customer", which leads to a positive and
statistically significant relation between the banks and their international activities and
the relocation of companies, which is measured by FDI and the foreign trade’s flows.
The trade flows and the bilateral FDI have also been taken as an indicator of the
degree of integration between home and host country.

In this respect the

sustainability of their economic growth has been studied in relation to the conditions
abroad (i.e. the country risk, the size and the development of the banking sector,
compared with the general or that per capita income is usually measured as GDP 10)
(Giuliana Birindelli, 2010, p. 4). The judicial and legal systems affect the international
banking in several ways according to the different organizational forms of expansion,
while the presence of financial centers often attract foreign banks. (Giuliana Birindelli,
2010, p. 5). The barriers for the market entry reduce the possibilities for
diversification of the portfolio risk-return. A similar effect comes from the restrictions
of the outward FDI flows.1
On the one hand the organizational forms for selection of foreign banks
operating in California are considered, in quite different way are considered the
organizational forms as possibility for foreign banks from Cerrutti who is examining
banks in Latin America and Eastern Europe, looking at the top 100 international
banks, and he emphasizes on the differences between branch and subsidiary.
(Giuliana Birindelli, 2010). Quite different approach is considered in the analysis of
Giuliana Birindelli.

1

Goldberg and Johnson, cit. in (Giuliana Birindelli, 2010)
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With regard to the bilateral trade the authors have constructed an index of
trade integration, which is measured by the ratio of exports and imports (from Italy to
any other country) and GDP. They also calculate the ratio between the FDI, divided
by years, destination, and GDP as well.

(Giuliana Birindelli, 2010, p. 7). This

indicator shows how appropriate the relocation of local firms abroad is for production
and for a bank in the process of internationalization. (Giuliana Birindelli, 2010, p. 7).
The degree of openness of each country towards the foreign markets, which is
represented by the trade flows and by FDI improves banking internationalization. It is
important to note that banks with past experience in foreign markets are more likely
to remain abroad than those without experience and "know-how." The costs for
leaving

these

markets

may

reduce

short-term

correlation

between

bank

internationalization and company relocation. The presence on the foreign markets is
more likely for the larger and more profitable banks.
For the Italian banks the hypothesis “follow the customer" is an important
factor that is supported by the positive impact of FDI.
The crisis changes the perceptions of the respondents for the country risk,
exchange rate risks and reputation risks. The conclusion is that the effect from the
crisis seems to have temporary character because banks do not seem to undertake
change of their internationalization strategies due to the crisis; this is a conclusion in
the European Structures, September 2010. (Giuliana Birindelli, 2010, p. 10).
Therefore it is likely to increase the cross-border quickly when economic conditions
improve, both within the EU and among the emerging markets in particular.
The competition in deposits is also high in some countries’ economies like
Bulgaria, Hungary, Lithuania, Slovenia, partly due to the long process of catching up
after the EU accession process and the related with it inconsistencies of the available
domestic savings and investment opportunities in the country. Subsidiaries have
increased their presence to 15% in 2009(table 1).
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Table 3 EU banking sector capacity indicators in 2009
Country
BE
BG
CZ
DK
DE
EE
IE
GR
ES
FR
IT
CY
LV
LT
LU
HU
MT
NL
AT
PL
PT
RO
SI
SK
FI
SE
UK
MU16
EU27
Source: ECB

Population
per CI
103,750
252,133
187,336
33,671
42,030
74,467
8,962
170,612
130,482
90,581
75,235
5,148
60,943
39,755
3,385
52,748
17,207
56,023
10,586
53,675
64,051
510,984
81,661
208,375
15,298
51,894
158,784
50,959
59,860

Population
per branch
n.a.
1,253
5,251
2,767
2,077
6,293
3,634
2,761
1,034
1,676
1,771
858
3,614
3,436
n.a.
2,822
3,562
5,268
2,007
2,867
1,654
3,340
2,892
4,405
3,471
4,351
4,997
1,766
2,131

Population
per ATM
692
1,489
3,059
1,783
1,033
1,442
1,307
1,446
739
1,203
1,093
1,300
1,784
2,284
1,062
2,173
2,425
1,901
1,090
2,809
629
2,325
1,169
2,403
1,655
3,294
960
1,033
1,168

Population
per employee
n.a.
221
273
110
n.a.
235
117
171
173
n.a.
187
64
182
306
19
235
108
150
108
208
171
316
168
289
215
190
131
165
171

Assets per
employee
n.a
1,107
4,173
22,046
n.a.
3,748
34,669
7,463
12,840
n.a.
11,445
11,138
2,420
2,401
30,206
2,961
10,757
20,155
13,419
1,498
8,360
1,272
4,382
2,905
15,581
19,045
19,998
13,616
13,156

Population
density
326
68
133
128
229
30
64
85
91
117
200
87
35
51
192
108
1,291
405
100
118
116
90
101
111
16
21
252
127
115

Cross-border intermediation1
Domestic credit institutions increased their share in the EU banking sector
2008, but their share decreased again in 2009. By the end of 2009, 73% of total
assets were own of domestic institutions, marginally up from 71% in 2007(figure 1).
The overall decline in the share of the foreign banks was almost entirely attributable
to a decline in the share of branches from 15% to 12%. Foreign subsidiaries
increased their presence slightly in 2009 to 15%. The decline in the market share of
foreign branches was almost entirely attributable to institutions domiciled in the EU.
In contrast, the United Kingdom and Belgium in particular substantially increased
their foreign share in 2009, mainly because of the acquisitions by Santander and the
acquisition of Fortis bank of BNP Paribas.

1

Information from (European Central Bank, 2010, pp. 21-22)

65

VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT

Volume 1(5)/2012

ISSN 1314-0582

Figure 1 Market share of foreign bank branches and subsidiaries in terms of
total assets, EU average

Figure 2 Market share of foreign bank branches in EU member states in 2009

Source ECB

Figure 2 shows that foreign banks continued to be more prevalent in the NMS,
although their aggregate share dropped from 72% to 69% in 2009. Unlike for the EU
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aggregate in which subsidiaries seemed to gain in importance, the decline was
relatively even across branches and subsidiaries in the NMS. The majority of banking
assets in the NMS were held by foreign subsidiaries (61%), with those with an EU
parent accounting for 57% of the market. By comparison, only 26% of banking assets
in the EU15 were held by foreign entities, split fairly evenly between branches and
subsidiaries. The marked decrease in cross-border assets observed in wholesale
and securities-related activities 40 in 2008 levelled off during 2009. Integration in the
retail banking segment, having generally lagged behind that in the other banking
segments, seems to have been affected by the financial crisis to a lesser extent.
These developments are also reflected in cross-border liabilities. In all, banks have
clearly relied on their domestic counterparties rather than on their international peers
during the financial crisis. However, these developments are expected to be only
temporary and the increasing trend of financial integration in the banking markets is
expected to resume soon. Integration of the up to now fragmented retail markets is
also expected to get new impetus from the advancing integration of the related
market infrastructures, and in particular from the wide-ranging application of the
Single Euro Payments Area (SEPA) in the coming years.
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DESIGNING A CONTROL SYSTEM FOR INVESTMENT PORTFOLIO

assist. prof. Angel Marchev Jr. PhD, eng. Petar Andonov, prof. Angel Marchev PhD

Abstract: The portfolio investment process could be analyzed in the terms of
a cybernetic system where the portfolio is the controlled system and the investor is
the controlling system. While this paper continues previous work in the field, it
elaborates on the structural design of the controlling system and the information flow
moving among its subsystems.
Key words: process of management of investment portfolio, architecture of
controlling system
JEL Classification: C00, C51
Definitions
The portfolio investment process could be analyzed in the terms of a
cybernetic system where the portfolio is the controlled system and the investor is the
controlling system. While this paper continues previous work [1] in the field, it
elaborates on the structural design1 of the controlling system and the information
flow2 moving among its subsystems.

1

The proposed in this paper structural design for portfolio controlling system is also a project for Simulink [2]
model.
2
An important remark for all cases in the current paper is that all information channels are assumed to be noisy
and with delays. The authors state it is a necessary assumption when dealing with social phenomena such as
investment market
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The environment is the investment markets. It is a complex system that is
constantly agitated by many interdependent active subsystems (individuals acting on
their own free will) and the various non-linear interactions among them. The controlled
system is artificially isolated from the environment.
Controlling system is the investor with a defined set of desired states for the
portfolio. Portfolio management is an information transforming process. The investor
transforms the output information from the portfolio and the information about the
desired states of the portfolio into controlling influence (market order).
Controlled system is the investment portfolio (portfolio). It is artificially created
and dynamically changing investment combination of ordered set of named, mutually
interconnected securities forming a whole unity. Every investment portfolio has selfsimilarity features i.e. the whole portfolio may be viewed as an investment security.
Securities are investment opportunities (investment instruments, investment
vehicles, investment assets), traded freely on a transparent market which transmits
publicly enough relevant information. The subsystem Security (as subdivision of the
controlled system) – may be observed as a portfolio of a single position with weight
1.00 (also “single portfolio”, “primitive portfolio”)
Portfolio is a combination of securities owned by a given investor. All entities
possess (knowingly or not) / (purposefully or not) portfolio of some sort. In the current
text, the focus would be on portfolios combining securities traded on regulated
financial markets and knowingly owned by investors.
Portfolio as a controlled system
The numerical representation of a portfolio system defines that a portfolio
consists of k+1 positions each with respective weights, where k is the total number of
positions traded on the market. For unwanted positions the invested sum is set to 0.
The uninvested sum is assumed a cash position c(t). The sum of all weights equals
1.00. The numerical representation of a portfolio is a k+1-dimensional vector of
weights summing to 1.00.
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QC (t ) = q1 (t )
...
qi (t )
...
qk (t ) c(t )
…(1)
where:
QC (t ) - quantitative structure of the portfolio, with a cash position, at the moment (t)
qi (t ) - number units of i-th security, in the portfolio, at the moment (t)
c(t ) - number of units of a given currency, in the portfolio, at the moment (t)
The portfolio system is characterized by three sets of variables:
A.

Input variables.

•

Control influences from the controlling system “Investor”: vector U(t),

consisting of k number of ordered correcting values. Each of the values corrects (is
summed with) the corresponding value of the current structure of the portfolio. If the
sigh of a given correcting value is negative, the control influence is to sell certain
amount of the corresponding security. (2)

U (t ) =
∆q1 (t )

∆q2 (t )

∆qi (t )

...

∆qk (t )

...

Q (t ) = U (t ) + Q (t − 1)
…(2)

qi (t ) =
∆qi (t ) + qi (t − 1)
∆qi (t ) ∈ 

where:
U (t ) - set of control influences at moment (t)
Q(t ) - quantitative structure of the portfolio, without cash position, at the moment (t)
∆qi (t ) - correcting value of the i-th security at the moment (t)
 - set of integer numbers
•

Influences from the environment are mainly securities prices, in vector

P(t), consisting of k ordered market prices. (4)
B.

Internal variables.

•

Quantitative structure of the portfolio (vector Q(t)), measured in integer

number of owned unites of every security. If the number is negative, then a short
position is taken. (3)

Q (t ) = q1 (t )
qi (t ) ∈ 

q2 (t )

...

qi (t )

...

qk (t )

…(3)
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Market valued structure (vector M(t)) consisting of market value for

•

every position in the portfolio. M(t) is computed by multiplying the market prices for all
securities (vector P(t)) with the current portfolio structure. (4)

P(t ) = p1 (t )

p2 (t )

...

pi (t )

...

pk (t )

M (t ) = Q (t ).P(t )T
mi (t ) =
[ ∆qi (t ) + qi (t − 1)]. pi (t )
M (t ) = m1 (t )

m2 (t )

...

…(4)

mi (t )

...

mk (t )

where:
P(t ) - vector of market prices at the moment (t)
pi (t ) - market price of the i-th security at the moment (t)
M (t ) - market valued structure at the moment (t)
mi (t ) - corrected market value for the i-th security at the moment (t)
C.

Significant output variables.

•

Market value of the portfolio as a sum of the market values of all the

positions. (5)

Mv(t ) =

k

∑ m (t )
i

…(5)

i =1

where:
Mv(t ) - market value of the portfolio at the moment (t)
Weight structure of the portfolio – vector of relative weights for each

•

position, summing to 1.00. (6)

wi (t ) =

qi (t )
Mv(t )

wi (t ) ∈ [0,1];

k

1
∑ w (t ) =
i

…(6)

i =1

W (t ) = w1 (t )

w2 (t )

...

wi (t )

...

wk (t )

where:
wi (t ) - relative weight of i-th security at the moment (t)
W (t ) - weight structure of the portfolio at the moment (t)
•

Real return – relative change of the market value compared to moment

(t-1) (7)
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ri (t )
=

R(t ) = r1 (t )

r2 (t )

...

ri (t )

...

rk (t )
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…(7)

where:
ri (t ) - return of the i-th security at the moment (t)
R(t ) - vector of returns of all securities at the moment (t)
•

Cash position is a plug variable, computed as the difference between

the market value at moment (t-1) and sum of all positions in the market value at
moment (t). (8)

) Mv(t − 1) −
c(t=

k

∑ m (t )
i

i =1

Figure 1.

…(8)

Input, internal and output variables of the controlled system Portfolio

and the influences from the Environment

Portfolio management
The process of portfolio management could be analyzed in several phases,
ordered within a control cycle. Each phase is represented by a subsystem in the
structure of the controlling system Investor. The proposed structural design of
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portfolio controlling system is not a straight-forward approach as it aims at being a
general and universal solution to all investment problems. Furthermore being very
complex and dynamic in nature, the investment portfolio management process needs
to implement a controlling system of “requisite variety” following Ashby’s Law.
Portfolio management is an information transforming process. As such the
controlling system may be analyzed as having (fig. 2):
•

Input layer of subsystems which interact with the ingoing informational

flow. This set of subsystems encodes the information in a form understandable for the
rest of the system.
•

Information processing subsystems. These are hidden (internal) layers

which make the best possible use of the received information (according to the
needed function of portfolio management).
•

Output layer of subsystems which transmit (decode) the necessary

information so that the controlled system (the portfolio) receives controlling influences.
Figure 2.

Structural design of the controlling system
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Dissecting the portfolio controlling system further into functional subsystems,
corresponding to the process of portfolio management, reveals the structural design
shown in fig. 3.
Figure 3.

Structural design of the controlling system

Structural design of subsystem “A. Goals processor”
This subsystem deals with the goal setting. A goal is a desired state
(configuration) of the significant variables. After the first controlling cycle, an
additional task is included in goal setting – comparing the current state with the
desired. Criteria for evaluating portfolio performance may be used. Very suitable for
the task is the Sortino ratio or its modification. The ratio is naturally goal oriented, as
it compares the achieved return with a desired return.
The information about the investment goals is actually quite various. It is
expected that a full set of stated goals consists of information about (fig. 4):
-

which variables are to be considered when evaluating the success of

the process portfolio management (objective variables);
-

what would be the desired values of the objective variables (which also

have to be put through to the subsystem D. for forecasting of expected values);
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-

what are the normative limitations for the structure of the portfolio

-

and what are the criteria for pre-selection of the securities.

Knowing the measures for successful portfolio management, the desired
objectives could be derived. They could be states, areas or trajectory in the state
space of the portfolio.
For example the model of Kahnemann – Tversaky is an alternative to the
popular theory for expected utility and it actually computes the utility function of the
investor. So in the structural design of the controlling system Investor, the
Kahnemann – Tversky model would be reflected in subsystem AE. Desired trajectory
(as well as subsystem GH. Criteria for selection.)
Another important process in the subsystem is the comparison between the
portfolio feedback information (coming from subsystem B.) and the desired
objectives. The subsystem for comparing the desired and current state (trajectory,
area) is functionally summation. The result is fed to the subsystem for generating
solutions (E).
Figure 4.

Structural design of subsystem A. Goals processor
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Structural design of subsystem “B. Portfolio information processor”
This subsystem is the feedback from the controlled system. It receives,
collects, and systemizes information on the behavior and the structure of the
portfolio.
The information from the portfolio is basically several computed values (fig. 5)
– the portfolio structure (as defined above – vector of k+1 values) and the current
state of the objective variables according to the stated measures in subsystem A.
The portfolio structure is submitted directly to the subsystem H. to be used as
a base for compensation controlling influences.
Figure 5.

Structural design of subsystem B. Portfolio information processor

Structural design of subsystem “C. Environment information processor”
This subsystem works with information from the known, observed external
factors, influencing the portfolio management process. It receives, collects,
systemizes information about the environment – market conditions and constraints,
obtainable investment opportunities.
The information from the environment is collected in three different classes
(fig. 6) – about all securities (e.g. list of all available), about market conditions (e.g.
commissions) and about external factors (e.g. GDP data).
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The securities may be filtered following the criteria for pre-selection set in
subsystem A. All the significant data about the selected securities is gathered in a
database. The mutual funds – as a special class of securities – are under special
attention for they are a possible cheaper alternative for a low income, high
transaction cost portfolios. In case the desired portfolio structure is replicating the
portfolio structure of an existing mutual fund, investing in the mutual fund will always
be the dominant strategy, because of lower transaction costs.
The main outcome from the information about the market conditions is to set
the market friction factors. They are very important for the process of validation and
discretization of the optimal solutions in subsystem G. Another outcome is the set of
real limitations for selecting a portfolio structure.
Some models for portfolio selection require information about factors such as
interest rates, inflation, company information, etc. So such information is gathered
also.
Figure 6.

Structural design of subsystem C. Environment information processor
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Structural design of subsystem “D. Estimator / predictor”
Forecasts or estimates the expected values significant variables of the
obtainable investment opportunities and the external factors. Statistical analysis of
past portfolio structure is also necessary.
This subsystem functions as to supply required expected values of the
significant variables. Some forecasting methods require data from independent
factors (e.g. regression methods). Thus there is a connection from DD. to DE. (fig. 7).
Figure 7.

Structural design of subsystem D. Estimator / predictor.

Structural design of subsystem “E. Solutions generator”
This subsystem defines and estimates feasible states of the portfolio as
combinations of multiple primitive portfolios.
With all the necessary information prepared so far this subsystem is the one
generating feasible solutions. The main engine of the whole controlling system is
subsystem EA. (fig. 8). It is the method, algorithm, approach to generate multiple
optimal solutions.
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It is possible to include a computer model as an extension of the controlling
system. It corresponds to the necessity of having an external model to simulate
possible solutions to the portfolio problem. It is not a compulsory component but
using it is the norm when managing investment portfolio. It is a computerized
simulation model for experimenting and evaluating the generated solutions. In most
cases, the computer simulation would be programmed along a known (or new) theory
(for instance Markowitz Model).
For most cases the subsystem E. Solution generator would need bi-directional
communication with the computer model whereas the collected data is first simply
transmitted to the computer model and then the computed propositions from the
model are considered.
Figure 8.

Structural design of subsystem E. Solution generator

Structural design of subsystem “G. Solutions selector”
This subsystem makes decision and selects a portfolio structure. Only optimal
solutions out of all feasible are considered. There is a need for using multi-criteria
optimization and enforcing the principle of requisite addition. An important variable to
be considered is the rationality and the investor’s preferences towards risk (and
towards other significant variables).
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The second most important subsystem of all is GA. (fig. 9). The results that
come from subsystem E. are optimal. While obtaining ideal solution may sound
desirable, it is in most cases unrealistic (see section X). So in order to find a viable
solution they go through filter. There are several solutions presented by mutual funds
that dominate the ones generated by the algorithms so far.
As a result a decision matrix is constructed where every row is a possible
solution with several columns of values along the criteria for selection (set in
subsystem A.).
Figure 9.

Structural design of subsystem G. Solution selector

Structural design of subsystem “H. Translator / communicator”
This subsystem emits the controlling influences toward the portfolio. At this
phase the controlling influences are administered, which also means realization of
the solution. After comparison between the desired structure and the current
structure of the portfolio, the differences are translated into market orders. Several
real limitations would interfere the realization of the decision, making it sub-optimal:
•

Discretization, dissectability, availability of an issue of a given security –

the numerical problem becomes a whole number optimization problem.
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Delay of the reaction of the system, including the time for executing an

order, as well the time for meeting the conditions of the order. The inertness of the
controlled system also enforces delays.
•

Market friction is the cumulative effect on the free trade from

brokerages, the inflation rate of the economy, taxes on capital gains and/or
dividends/interests, etc.
Figure 10. Structural design of subsystem H. Translator / communicator

Once the desired portfolio is selected the final subsystem prepares the
controlling influences (fig. 10.). The desired structure of the portfolio is compared to
the current structure. The differences are translated to stock market orders, which in
turn are submitted to the market for execution.
There is usually some lag in execution of the market orders and this leads to
small differences between the order and the realized transaction. Furthermore a
particular (conditional or not) order may not be executed at all due to market
conditions. That is why there is a small feedback loop needed for the case if the
orders are not executed all at one time. But it also is some sort of correction
mechanism.
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Self-perfecting subsystem
This subsystem represents the most complex version of the controlling system
Investor. The subsystem is needed for the purpose of automatization and selfperfecting of the controlling system. It transforms all available information flows into
adaptation adjustments toward perfecting the computer model and thus the whole
controlling system. (fig. 11). The adjustments may be to the structure of the model
(solf-organization) and/or to the significant variables of the model (self-learning).
Self-perfecting is needed because any investment strategy would expire in
time. Automatization is needed due to the very complex essence of the investment
problem and of the controlling system. Automatization is also required because of the
relatively short time for decision available.
Figure 11. Use of self-perfecting system in as a part of the controlling subsystem
Key:
1.
Goals
2.
Observed influences from the
environment (market factors)
3.
Controlling influences
4.
Unobserved influences from
the environment
5.
Insignificant variables
6.
Significant variables
7.
Feedback
8.
Input for the example model
9.
Proposed controlled
influences
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JUNIOR ACHIEVEMENT STUDENT COMPANY COMPETITONS ANALYSIS

Elica Efremova, Iglika Milosheva, prof. Kaloyan Haralampiev PhD,
prof. Petko Ruskov PhD

Abstract: JA-YE Europe Student Company programs give high school and
post-secondary students the opportunity to experience the entrepreneurship in
practice through learning by doing educational methods. Students get an insight into
self-employment, business analysis and creation, risk taking and manage adversity
all with advice and support from business consultants. The present paper provides
the big picture behind the Company program, stakeholder analysis and successful
patterns and model recognition. The paper summarizes the preliminary results from
10 years of experience and empirically-derived research study focusing on the
relationship between the degrees of value creation and innovation in a sample of
more than 500 high school Student companies and 75 university Student companies,
that have been participated in and successfully accomplished JA Company Program.
Data was collected for the last 5 years. The results include winning patterns based
on a CRISP-DM research methodology using predictive models. The generated
models and results can be applied by school and university Student Companies, their
tutors and consultants.
Keywords: Student Company, empirical study, predictive model analysis
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1. Introduction (to entrepreneurial education)
Entrepreneurship education is fundamental for developing entrepreneurial
mindset, attitudes and behaviors that are the basis for economic growth. It is the
main source that will provide youngsters with number of skills, based on the “learning
by doing” approach – leadership, team spirit, creativity, financial literacy and
innovation. A research, which was conducted for the purposes of World Economic
Forum, shows that

the earlier and more widespread the exposure to

entrepreneurship and innovation is, the more likely students will become
entrepreneurial, in one form or another, at some stage in their lives.[4]
Junior Achievement is

one of

the organizations

that offers

global

entpreneurship education and has more than hundred years of experience in
delivering it. Its “role model” program that can be used as linkage between the
education and real business is Company Program. The final stage of this educational
course is a competition, showcase of the all student companies that have been
working during the academic year. [6]
2. Main goals
In this paper we are focusing our efforts on analyzing the performance of startup companies for both school and university students. The research provides a
landscape of the entrepreneurial educational practices across higher education,
providing not only examples of best practices, but also recommendations for better
future performance.
The goals that we defined as important for the current paper are:
•

identification of successful winning patterns

•

understanding and application of those successful winning patterns for

better integration in the future work
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3. Research methodology
In this document we are applying a combination of explicit data base,
sophisticated analytical skills and data mining in order to reveal the winning patterns
in the JA Company competition for school and university students. [2]
We based our work on the CRISP – DM model, data mining methodology that
makes large data mining projects faster, more efficient and helps in identifying the
new and successful patterns.
The methodology consists of the following steps (Figure 1):
•

Business understanding. It is the most important phase of any data

mining project. The initial business understanding phase focuses on understanding
the project objectives from a business enterprise perspective, converting this
knowledge into a data mining problem definition, and then developing a preliminary
plan designed to achieve the objectives. To find the solution, vital data are identified
to fully understand the business and how it should be analysed. The business
understanding phase involves several key steps, including determining business
objectives, assessing the situation, determining the data mining goals, and producing
the project plan.
•

Data understanding. The data understanding phase involves four steps,

including the collection of initial data, the description of data, the exploration of data,
and the verification of data quality
•

Data preparation. The data preparation phase covers all activities to

construct the final data set or the data that will be fed into the modelling tool(s)
from the initial raw data. Tasks include table, record, and attribute selection, as well
as transformation and cleaning of data for modelling tools. The five steps in data
preparation are the selection of data, the cleansing of data, the construction of data,
the integration of data, and the formatting of data.
•

Modelling:

Various modeling techniques are selected and applied and their parameters arecalibr
ated to optimal values. Typically, several techniques exist for the same data
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mining problem type. Some techniques have specific requirements on the form of
data. Therefore, stepping back to the data preparation phase may be necessary.
Modelling steps include the selection of the modelling technique, the generation of
test design, the creation of models, and the assessment of models.
•

Evaluation: Before proceeding to final deployment of the model built by

the data analyst, it is important to more thoroughly evaluate the model and review the
model’s construction to be certain it properly achieves the business objectives. A key
objective is to determine if there is some important business issue that has not been
sufficiently considered. At the end of this phase, a decision on the use of the data
mining results should be reached. The key steps here are the evaluation of results,
the process review, and the determination of next steps
•

Deployment: Creation of the model is generally not the end of the

project. Even if the purpose of the model is to increase knowledge of the data, the
knowledge gained will need to beorganized and presented in a way that the customer
can use it. Depending on therequirements, the deployment phase can be as simple
as generating a report or as complex as implementing a repeatable data mining
process. In many cases it will be the customer, not the data analyst, who will carry
out the deployment steps. [1]
Figure 1: CRISP – DM Model
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Another significant part of our work is devoted to the Classification Trees. They
are statistical method that illustrates and defines the problematical areas of the
research. When we meet Classification trees in the literature, six goals it could be
used for persist [SPSS]:
1. “Segmentation. Identify persons who are likely to be members of a
particular group.” In our case we will use this property for identification of positive
target and negative target group. We define positive target groups as groups of
students companies with high percentage of winners of the national competitions.
The negative target groups are, conversely, the groups with low percentage of
winners. The identification of the positive target groups could help us to understand
the pattern of success. The identification of the negative target groups will show us
where we have to make efforts. Thus we could offer special policies for the special
groups.
2. “Stratification. Assign cases into one of several categories…” This is an
individual level of the analysis which is not a topic of interest in this paper.
3. “Prediction. Create rules and use them to predict future events…” If we
succeed to identify stable positive target groups we could prescribe future behaviour
which could provide the winning of the national competitions.
4. “Data reduction and variable screening. Select a useful subset of
predictors from a large set of variables for use in building a formal parametric model.”
The method will help us to identify only these predictors which really affect the
dependent variable. This is very important because the high schools database
contains 19 predictors and the universities database contains 48 predictors. In the
second place, the m ethod ranges the predictors by their importance.
5. “Interaction identification. Identify relationships that pertain only to
specific subgroups and specify this in a formal parametric model.” Building of formal
parametric models is future task for us so that for the moment will not use this
property.
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6. “Category merging and discretizing continues variables. Recode group
predictor categories and continues variables with minimal loss of information.” If
several categories of the predictor have almost the same winning results they are
merged. This is part of the describing of the positive and negative target groups. [2;
3]
4. The JA entrepreneurial competitions – overall picture, experience and
results
The entrepreneurial competitions of Junior Achievement are celebration of the
accomplishments of JA Company Program students, ages 15-19 and 19 – 26. The
finalists showcased their enterprise and business acumen before a panel of
independent judges who evaluated each company's performance against the
competition criteria, which includes an annual report, a three-minute business
presentation before an audience, a trade booth display, and a final interview with the
judging panel. One of the competition's goals is to measure each team's business
achievements with members' individual personal development and knowledge. [6; 7]
In Bulgaria we have more than 12 years of experience in the entrepreneurship
competitions. Starting in 1998 with competition for high school students, today there
are more than 15 annual competitions for high school students and 5 for university
students or total of around 700 potential start-up companies, competing in different
categories.
For all those years of work we thought we have identified several key
indicators, that can be point out as major winning circumstance, but after examining
the data we found out more interesting results. They are divided as follows:
•

High school

The Company program for high school students was one of the first running
projects, that JA implemented in Bulgaria. The program was launched in 1998 and
since then annual more than 120 young start-up companies walk out of the school at
the end of the school year. On European level the program was recognized as “Best
practise in the entrepreneurship education” from the European Commission in 2005.
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For the purpose of the current analysis we are using data, that has been
gathered for a five year period (from 2006 – 2011) with multiple tools. The most
commonly used tool is registration form (charter form) that includes details for the
participants, their company activity and information for the teacher – consultant.
Furthermore, we also supplemented data that includes specific information for annual
competition - participating companies, special awards and top three winning places.
The tools, we have collected the data with, have not been changed for the past 6
year. Definitely, that is a huge disadvantage, which will reflect further on the obtained
results.
After processing the data we have distinguished the following five groups of
indicators:
1. Schools characteristics
2. Teachers
3. Business consultants
4. Students
5. Student company characteristics
The sub categories for each target group include the following factors:
•

School characteristics: type of school, according to national classification

of Ministry of Education and Science, place of school – rural area, central city or
municipality city
•

Teacher's characteristics: gender specification, number of teachers per

student company
•

Business consultants are characterized by only one factor – gender

•

Students characteristics are divided in the following factor: gender, class in

school, overall students in company
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Student company characteristics: specification of the activity of the

company, according to National Economical Activities Code, participation in National
Competition, participation in competitions abroad, if the company has won any special
prize or place in the top three runners.
The reason that we have identified only 19 factors for Company Program
students is that the application form did not allow any changes up to now. [2; 5]
•

Universities

The Student company program for university students is officially called JA-YE
Start Up Program. The program was developed in UK in 1998. Since then it has been
implemented in 15 European countries and more than 20,000 university students have
participated in the program. The program was officially introduced in Bulgaria in 2007.
For the purpose of the current research we processed and analyzed the data collected
for the university student companies for the period 2007-2011. Comparable to the high
school company program, the Start Up program curriculum is based on the “learning-bydoing” educational method. For a period of one term to one academic year students
found and operate mini startup companies. They form teams and under the guidance of
a university tutor and voluntary business consultant/s generate business idea for a
product/service, developed business plan and prototype, keep financial records and
have the option to realize sales. Through their work in the program the university
students develop entrepreneurial attitude, economic and business knowledge, as well
as, a set of specific functional managerial skills and a variety of soft skills. Unlike the high
school company program, within the Start Up program the decision making process and
the responsibility are priority of the students themselves.
The tutor and the consultants have a mentorship and advisory role. In addition,
because of their pure educational purpose the student companies are not officially
registered as real business, but the students have the option to register a real enterprise
and still to participate in the program. After passing the program they are even
encouraged to transform their educational projects into real businesses. The study
period ends with a national competition for the student companies, where a Jury of
entrepreneurs and business professionals evaluate the students work. After the
competition the student companies are liquidated. As described above the direct
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program stakeholders are: Junior Achievement as a program administrator, universities,
tutors, students, business consultants, and the student companies themselves.
The tools used for collecting the data are a preliminary /intention-to-participate
registration form, the actual company registration form, and the company liquidation
form. The forms were translated, adapted and developed following the original program
materials (from UK). The 48 indicators identified from the collected data could be divided
into 5 groups: 1. University profile 2. University tutors profile 3. Business consultants
profile 4. Students profile 5. Student company profile
The indicators within the groups include:
Group 1: University name, Location, Postal code, Field of education.
Group 2: Sex, Faculty, Previous program experience.
Group 3: Sex,

Occupation/Job position, Type of organization, National

Classification of Economic Activities, Previous program experience.
Group 4: Year of education, Field of education, sex, previous program
experience.
Group 5: Number of participants, male/female, business activity according to the
National Classification of Economic Activities, sales made, actual business registration.
The identified indicators are selected based on empirical experience and the
collector intention to have the most comprehensive profile of the program participants,
their activities, the factors influencing the decision to join the program and success
factors. [2; 5]
Table 1. Undergraduate and graduate Student companies in Bulgaria

Year
Number of Universities
Number of Students
Number of Student Companies

'05
1
25
1

'06
1
39
2

'07
1
45
2

'08
5
51
6

'09
9
108
11

'10
13
305
28

'11
15
500
35
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5. Reading the data - competitons' analysis
All classification trees shows that in all cases the most important predictor is
only one. Thus we could identify simultaneously the most important predictors and
the positive and negative target groups.
•

High schools

For the winning of the national competitions the one important predictor is the
number of male consultants (Fig. 2). The positive target group contains the students
companies with male consultants and the negative target group contains the student
companies without male consultants.
Figure 2. Classification tree for high school students

For the place occupied in the national competitions the one important predictor
is the code of the National Classification of the Economic Activities, i.e. the nature of
the activity of the student companies (Fig. 2A). The positive and negative target
groups contain the students companies which activities are listed in the
corresponding node. [2; 3; 5]
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Figure 2 A. Winners in JA Entrepreneurial Competition Results, high school students

•

Universities

For the winning of the national competitions the one important predictor is the
presence of the general programs in the corresponding universities (Fig. 3). The
positive target group contains the students companies from the universities with
general programs and the negative target group contains the student companies
from the universities without general programmes.
For the place occupied in the national competitions the one important predictor
is also the presence of the general programmes in the corresponding universities
(Fig. 4). The positive target group contains the students companies from the
universities with general programmes and the negative target group contains the
student companies from the universities without general programmes. [2; 3; 5]
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Figure 3. Winners in JA Entrepreneurial Competition Results, university students

6. Conclusions and future plans
The conclusions from the current paper can separated as two major
milestones:
•

The method we use to analyze and visualize the data - classification

trees, is very useful and accurate to reveal successful patterns for JA company
competition analysis.
•

Even though we have the tool for better localization of the successful

patters, still we need to add more data into the analysis and expand the number of
the indicators.
•

For that purpose, we have developed additional questionnaires, which

will be distributed to all participants (Figure 4)
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Figure 4. Questioner for teachers

Why we need to develop further our research? Because the participants in JA
company programmes are four to five times more likely than their peers to start a
business later on. They create, on average, 64,000 new businesses a year. Because
they find jobs, are better paid and become net contributors to society. Because the
business community also needs to recognize they should be part of the skills-based
education supply chain.
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NATURAL ANALOGIES AMONG ORGANIZATIONAL CULTURE MODELS

assist. prof. Kiril Dimitrov, PhD1

Abstract: The current article presents and justifies the wise use of natural
analogies in teaching Firm culture at the Universities and in consulting activities in
organizations, associated with necessary study of an existing firm culture, before
undertaking change management initiatives that are intended to ensure lasting
effects. The meanings and structures of widely used cultural metaphors such as an
iceberg, a tree, an onion, a water-lily, an apple and an egg are described and
analyzed here.
Keywords: organizational culture, firm culture, natural analogies, common
metaphors, cultural levels.
JEL classification: M14, L1, L2, Z1.

1. Introduction
Studying a target organizational culture is a hard task even for an educated
unbiased observer with a long tenure (e.g. a representative of a constituency for a
certain organization, trying to defend specific interests), but this task proves to be
easier than the challenge of teaching “cultural awareness” to people with insufficient

1
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social experience, guaranteeing acceptable levels of comprehension and further
learning and research motivation, directed to the soft factors in a long professional
life, the residue of success in the organizations, and the specific ways things are
done around there (e.g. in each entity). This is the typical working environment when
lecturing and leading seminars to students, striving for their bachelor’s degree, who
are still under the inertial influence of the so called “pupil culture”. The last one is
based on at least several cultural characteristics: (a) the truth is one; (b) there is
always one best solution to an issue; (c) success is measured on a traditional scale
(2 – fail, 3 – pass, 4 – good, etc.); (d) parents (the authorities) ensure the
compensation to the exerted efforts by the student in a due manner, etc.
On the other hand at the University students have to undergo deep spiritual
change, additionally to the obligatory cultural programming in a certain professional
field they are to receive. This change may be expressed in at least several aspects:
(a) tranquility in acceptance that truth may be more than one; (b) occupying
deliberate attitude to a pending issue that may be solved, resolved or dissolved
according to the circumstances; (c) entering in somebody’s shoes may be a better
option of establishing long-term, predictable relations of mutual benefit among
stakeholders, than “us” and “them” programming or direct confrontation; (d) personal
devotion to life-long learning, etc. This change comes to be of greater importance to
knowledge workers who are required to achieve more and better results with fewer
resources, for shorter time periods, constantly upgrading technological levels,
implementing new strategies in an intelligent way, creating preconditions for
accomplishment of seamless change in the organizations they contribute to, etc.
Current turbulent times unlock excessive demonstration of aggressiveness in human
relations, which in fact is due to subdued fear and sense of insecurity for the future.
In fact, the University is the “last vestibule” for students before their full ushering into
“the real world of business”, where first you get the test and then if you have luck –
the “lesson”.
Sometimes it seems that even the use of myriad of examples, describing the
sounding a bit abstract cultural definitions, models, forms, etc., does not help the
lecturer achieve to the full the preliminary posed learning objectives, without
mentioning the complex “professional language” the majority of scientists in this field

100

VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT

Volume 1(5)/2012

ISSN 1314-0582

apply in their works. At such critical moment the natural analogies of organizational
culture models come into operation to support lecturers in their educational
endeavors, i.e. icebergs, trees, onions, water lilies, apples and eggs, according to the
special requirements of the curriculum. The consultant falls in the same situation
while preparing his/her activities in a client organization, desperately struggling for
the collaboration of the groups, potentially affected by proposed change initiatives.
2. The icebergs
One of the leading authors in the sphere of management, John Schermerhorn,
uses the iceberg shape to present a simplified version of Schein’s cultural framework
[Schein, 1997]. Assuming cultural sphere as a peripheral part of the explored broader
contents of management, the author accepts this introductory approach to his
learning audience. He determines cultural attributes’ visibility to an observer as a
main classification criterion, thus decreasing the number of presented levels (see
figure 1), named respectively observable culture and core culture. Special sets of
characteristics are assigned to each one of them in order to fill the shape of an
iceberg [Schermerhorn, 2011]:


Observable culture – located above the water surface; easily examined;

anything that may be seen and heard by a visitor, client, or employee in an
organization; dress code; facility layout; the way people communicate and behave
with each other, with their clients, etc. Schermerhorn creatively attaches here results
from publications of his colleagues as Deal and Kennedy (1982), Kilmann (1984),
and indirectly Hofstede et. al. (1990).


Core culture – located under the water level; remains hidden; consists

in key values and basic assumptions, shaping and directing group members’
behavior. Appropriate inclusion of scientific results by Collins and Porras (2006) and
Rocks (2000) represents Schermerhorn’s contribution to this level.
The use of iceberg metaphor is not accidental, because it implies that there is
something hidden, with unpredictable influence and dangerous in new and unknown
environments a person has to penetrate in while fulfilling his/her professional
obligations. This is the so-called “cultural stuff”, situated beyond official processes,
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structures and hierarchies, in the realm of “soft factors”, with a great potential in
generating unpleasant surprises to unprepared people.
Figure 1. John Schermerhorn’s cultural iceberg

Source: Schermerhorn, 2012

Harris (2005) uses the iceberg model in his trying to explain shades of
meaning between organizational culture (“what the organization ‘is’, a ground-up set
of factors which employees can readily identify”), corporate culture (“the
management’s view of what is needed to perform well in present competitive markets
and something that an organization ‘has’”), the concept of culture (“borrowed from
the discipline of anthropology, where it has long been used to describe the way of life
of a particular group of people”), and the main effects and characteristics of a strong
culture, classifying organizational culture aspects into two groups: (a) visible and
obvious ones; (b) less tangible and more significant aspects (see figure 2).
Figure 2. The organizational iceberg

Source: Hellriegel, Slocum, Woodman (1992)
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Zathe applies the iceberg model to classify three cultural levels, locating them
around water surface, namely: (1) above the water ( [a] manifest culture and [b]
expressed values) and (2) under the water (basic assumptions) (Zathe, 1985). Thus
a three-layered iceberg is formed (see figure 3). The manifest culture encompasses
elements as artifacts, symbols, rituals, gestures, dress, heroes, language, preferred
music and applied technology in the organization. The highest possible location of
these cultural elements on the iceberg implies the author’s opinion that they are
obvious or higher observable and are usually more susceptible to deliberate
changes.
“Expressed values” label constitutes the second level in this model, located
immediately above the water line and in fact includes not only values, but also
beliefs, dominating in the organizations as what is recommended (should be done),
or compulsory (must be done), or how one should not act, etc. Availability of deeper
meaning, greater complexity and continuous change resistance are typical features
of the cultural attributes, situated here. In fact change agents may implement
successfully necessary interventions at this cultutral level in the organizations, but
following

a

step-by-step,

incremental

change

approach,

accompanied

by

maintenance of intensive communications with affected constituencies (i.e. engaging
in negotiations, giving detailed and comprehensive explanations, etc.) which
inevitably slows the pace of planned organizational develoment.
Figure 3. Sathe’s interpretation of cultural iceberg

Source: Schueber (2009)

Under the water line the implicit (hidden) assumptions about dominating
attitudes (relations) “society (personnel) – nature”, “society (personnel) – different
(smaller) groups of people” and “society (personnel) – themselves” are found. Shared
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ideas and beliefs, embodied in basic assumptions, not only direct society’s thinking
and actions, but also are not amenable to change. In this way these cultural
attributes justify their existence as the deepest basis of organizational culture.
The iceberg cultural model is used in many spheres where intercultural
communication comes of greater importance, i.e. (a) cross-cultural expatriate training
in multinational organizations; (b) in training courses, organized by consultancies or
religious institutions; (c) tourism sector; (d) orientation of newly hired employees in
the organizations; (e) developing teachers’ intercultural competencies; (f) coping with
AIDS issues by the World bank; (g) analyzing social media users; etc. (see figure 4
and figure 5).
Figure 4. Diverse applications of cultural iceberg model

Cultural awareness training, organized by
consulting companies

Cultural awareness training, organized by religious
bodies

The wellness sphere

"Orientation" as a component of the established Human Resource Management system in the organization
Source: (2012a, 2012b, 2012c, 2012d, 2012e)
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Figure 5. Varied applications of cultural iceberg

Illustrating cultural diversity issues even at higher cultural levels than the
organization

Developing intercultural competencies of teachers

Global AIDS Monitoring and evaluation team (GAMET) HIV
monitoring and evaluation resource library

Teaching organizational culture at
universities

Source: (2012f, 2012g, 2012h, GAMET 2012, 1998a)

Studying cultural attitudes of social media
users

3. The trees
Bibikova and Kotelnikov proposed a framework, consisting of two levels and
named it "The tree of corporate culture" (see Figure 6). The scientists posed the
investigative question of how these cultural levels affect the people, working in the
organization. Thus they succeeded in justifying the existence of the identified levels,
each of which provided necessary answers to specific questions, constituting the
semantic whole of the investigative one, as follows (Bibikova, Kotelnikov, 2006):


"What's different in organizations?", "What is noticeable there?"

Searching the answers to these questions leads the observer to the surface level of
“Exposure” where all present elements are observable. The authors also make a list
of such cultural elements: various styles of communication, different attitudes
towards conflict, peculiarities of the approaches to doing a certain job, the specifics of
the preferred ways in decision making, tolerance to disclosure (of business
information, of employee personal life, etc.), approaches, generating necessary
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knowledge and skills in the organization, dress code, office layout (buildings,
furniture, etc.), applied remuneration schemes, dominating "work-life" balance,
formes of addresses, officially used job titles in the company, implemented
organization design.


"What is hidden below the surface (ground)?" Searching the answer to

this question leads the observer to a deeper level, called “The hidden part”. The
researchers propose a list of cultural elements that are either not observable or
constituencies have no idea of their existence, as follows: shared beliefs, values,
perceptions, expectations, attitudes, assumptions (unconscious and invisible rules,
interpretations), talks to yourself or with trusted friends, attitudes to the surrounding
world, dominating moods and emotions, behavioral standards and paradigms.
Figure 6. The tree of organizational culture

Source: (Bibikova, Kotelnikov, 2006)

Undertaking change in a target organization or a community is drawn as an
important reason of acquiring a clear understanding of their culture by the United
States Army Business Transformation Knowledge Center, i.e. "the way people do
things around there," or the set of unwritten rules, guiding the intelligent behaviour in
the above mentioned social settings (USABTKC, 2005). Searching for appropriate
solutions in “fragile contexts” and “state building”, the US government officials assign
a central role to communication and media in the process of supporting good
governance and unstable states. Thus, they create “The cultural indicator tree
model”, relying on the visual image of a tree by which they constitute three levels, as
follows (see figure 7):


Leaves represent a visible indicator of an organisation's or community's

culture.
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The trunk and branches represent unwritten expectations, values and


norms, and


The roots are core beliefs and commonly held assumptions.
Figure 7. The cultural indicator tree model

Source: (USABTKC, 2005)

4. The onions
The cultural "iceberg" is not the only shape, used for presentation of Sathe’s
framework, concerning organization culture levels (Sathe, 1985). The "onion"
metaphor is also found appropriate, illustrating his manifest culture, expressed values
and basic assumptions (see figure 8).
Figure 8. Sathe’s model of cultural levels in dual natural interpretation

Source: (Yang, 2012)

Geert Hofstede et.al. are not widely renowned for creating their model of
organizational culture that in fact remains in the background of the world-famous set
of six cultural dimensions of national and regional culture (Hofstede, Hofstede,
Minkov, 2010; Hofstede, 1994; Marx, 1994; Hofstede, Neuijen, Ohayv, Sanders,
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1990). But Hofstede’s model of organizational culture reveals four levels through
which the observer may examine cultural manifestations in organizations, following
"outside-inside" direction (see figure 9).
Figure 9. Hofstede et.al.’s model of organizational culture

Source: (Hofstede, Hofstede, Minkov, 2010)

The first three layers are called practices, i.e. symbols, heroes and rituals,
because they are physically visible to the outside observer, but without disclosing
their cultural meaning, strongly defined by the shared specific interpretations of them
by the insiders in the organization. As a rule the practices belong to the conscious
way of learning humans gradually switch to coming just out of their teens.
Symbols – obvious and clearly identifiable, constitute the surface layer in this
model. The scientists propose a detailed list of cultural attributes to be monitored in
the milieu of this layer as: people’s gestures and facial expressions; dress code;
individual’s attributes that signify someone’s belonging to a social class; approaches
and preferred topics for non-intrusive talks among colleagues; preferred food, dishes
or drinks and number of daily meals; traditional length of the workday; preferred
shopping time and ways of entertainment; organization of teaching in the institutions,
the health system, widespread religious practices, etc.
Heroes represent the images of the successful people in the organization.
They may be of different origin: real, "imaginary" or with exaggerated qualities, alive
or deceased. As a rule such outstanding persons inspire the rest of the staff to put in
efforts in order to achieve organizational results and to emulate them. Heroes do not
demonstrate hesitation, but just make sensible things for the entity happen in due
manner.
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Rituals represent standardized and detailed set of techniques and behaviors,
designed to manage staff members’ anxiety and rarely bring about expected
consequences of practical importance for the organization. Rituals may give ideas to
a newcomer in an organization (a visitor, new recruits) about the importance of a
given event for a group for whom it is planned and is happening, but the underlying
reasons for its holding remain covert. Rites and ceremonies are also located here,
being explained shades of meaning among the three terms.
Values represent the deepest cultural layer in this model because they are
hidden or implied, not visible and their understanding by individuals takes time and
mental

efforts.

Values

predetermine

cultural

differences

among

people,

organizations, etc., embodying a kind of standards or principles, defined as valuable
or important in life. They encompass rooted ways of thinking, exercising a strong
influence on important aspects of human behavior (what to believe, what is his/her
role in society, attitudes to personal relationship, time, nature, etc.). Values guide
how people feel, think and behave, based on individual’s background (nationality,
professional and organizational tenure, etc.). Values are acquired during person’s
socialization (what is allowed or prohibited for a child, what should be individual's
attitude to power and related institutions, what is right or wrong, good or evil,
beautiful or ugly, dirty or clean, dangerous or safe, decent or indecent, moral or
immoral, unnatural or natural, abnormal or normal, paradoxical or logical, irrational or
rational). As a rule people are not aware of their values and/or find it difficult to
express them in words because of their complexity, acquisition period (in childhood
and adolescence) and sub-consciousness. It is considered that understanding of
diverse values may increase individual’s intercultural communication capabilities, but
the process for sure has to start with gaining an intimate knowledge of person’s own
values (value system).
Questioning the usefulness of models, relying on few cultural attributes,
Rousseau constructs an onion shaped multi-layered model (ring-shaped), situating
layers from readily accessible and close to the surface ones to difficult to access
inner ones (see figure 10). Thus, the scientist succeeds in spreading over the
majority of cultural elements along the continuum from unconscious to conscious,
from inaccessible to accessible, etc. Referring to the contributions of a large number
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of other scientists, Rousseau reaches conclusions that (a) research is concentrated
on the more visible outer cultural layers; and (b) there is no consensus on meaning of
used terms by different authors, forcing him to propose his own versions of
appropriate definitions (Rousseau, 1990, 1995). For example Rousseau (1995)
defines fundamental assumptions as “the often unconscious beliefs that members
share about their organization and its relationship to them” while Ott et al. (Ott,
Parkes, Simpson, 2003) assume that “assumptions are more than beliefs or values
… givens or truths that are held so strongly that they are no longer questioned nor
even consciously thought about”.
Figure 10. Rousseau’s cultural layers

Source: (Rousseau, 1990, 1995)

Rousseau’s interest to deeper fragmentation of organization culture may be
partially explained by his proposition of basic change strategies for organizations, as
follows (Rousseau, 1995; French, Bell, 1994):


Drifting strategy implies instability and contingencies, regarding

organization’s performance and undertaken change interventions.


Accommodation strategy implies putting an emphasis on local fixes in

the system without noticeable impact on the other system components.


Radical transformation strategy brings to the surface not only potential

local fixes of system components, but also urgent redefinitions of necessities and
needs, involving an obligatory change in fundamental assumptions, beliefs, norms,
and values, held and shared by people in the company.
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James Carlopio (2000) introduces even further segmentation approach to
Rousseau’s framework, changing the structure of the surface layer where he
localizes symbols, rituals, artefacts, rites and rewards on order to visualize a target
organizational culture (see figure 11).
Figure 11. Carlopio’s onion model of organizational culture

Source: (Carlopio, 2000)

The “onion metaphor” is also applied as a means of explaining the essence of
intercultural communication even out of the organization and delineating the
meanings of frequently used terms as “culture” and “national culture”. It is a result of
the fact that the onion reveals numerous layers of culture that impact on individual's
identity, with different degree of significance for each person (gender, sector,
company, professional / functional field, age, religion, political affiliation, region,
social class, ethnic group, special interests, etc.) (Pratas, 2010) (see figure 12).
Figure 12. Pratas’s onion model of culture

Source: (Pratas, 2010)

The theological perspective of analyzing culture directs Eugene Bunkowske’s
interest to the individual whose culture is described to possess seven physical,
mental and spiritual layers that serve as a means of organizing person’s reality and
life. Holism and integrity are typical features of these layers, operating in two-way
from the core to onion’s surface and vice versa (see table 1).
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Table 1. Bunkowske’s cultural layers and their description
LAYER

DESCRIPTION
Physical characteristics of a person.
Artifacts
Things or objects, connected with him/her.
What people collect.
Behaviors
What a person does.
Emotional evaluations and conclusions about experiences of every day life, measured on
Feelings
scales such as calm to angry, happy to sad, and love to hate.
Mental evaluations and conclusions about experiences of every day life on a scale of good to
Values
bad.
Mental evaluations and conclusions about the experiences of every day life on a scale of true
Beliefs
to false.
Organized arrangement, the managing perspective, the internal gyro at the center of human
Worldview
and societal reality.
A mental map of what is understood to be real.
The beating heart, the starting point, the trigger and grounding reality that gives basic
Ultimate
direction, cohesion and structure to the underlying stories, mental mappings, meta-narratives
Allegiance
and perspectives in a person’s worldview.
Source: (Bunkowske, 2002).

In comparison to Hofstede it seems that in this model the concept of values is
seriously limited. In fact the contents of Bunkowske’s layers as feelings, values,
beliefs, world view and ultimate allegiance fall in Hofstede’s “core of culture, formed
by values” (Hofstede, 2010) (see figure 13).
Figure 13. Pratas’s onion model of culture

Source: (Pratas, 2010)

Further Bunkowske makes a semantic difference between cultural layers and
cultural levels, distributing the abovementioned layers in three structural levels,
serving as cultural integrators, i.e. foundational, the evaluating, and the actualizing
level (see table 2).
Michelson et. al. (2012) interprets Edgar Schein’s model of organizational
culture (Schein, 1985b, 1988) as layers of an onion with an outer, middle, and core
layer, as follows (see figure 14). In addition to the traditional cultural attributes,
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allotted to the surface level by Schein - i.e. onion’s outer layer, the researchers pay
attention to arriving late to scheduled events, establishing insurmountable boundaries
between leisure time and work time, the inability to refuse or accept proposals (to say
“yes” or “no”), etc. On the other side in this version behavior is not set up under the
generalized attribute of artifacts that has survived all these years as a convenient
simplification of a component in the model. But they share Schein’s original view that
higher visibility of the attributes here is compensated by greater difficulty of their
interpretation. So, the unbiased observer may find out what a group is doing, but the
reasons for group’s doing it remain obscure.
Table 2. Bunkowske’s cultural levels and corresponding cultural layers
CULTURAL
LEVEL
Foundational
level

DESCRIPTION

CORRESPONDING LAYERS

Mental map, meta-narrative and basis for
thinking that organizes a society's entire
perspective on reality.

Ultimate allegiance serves as: a heart; a starting
point; a trigger of each culture; spiritual and
mental dynamic for worldview.
Worldview serves as the internal gyro, the
managing center for everything that a person
thinks, is and does.
Encompasses the layers of beliefs, values and
feelings.

Evaluating
level

It provides a system for evaluating and
drawing conclusions about the experiences
of life in terms of true and false, good and
bad, and a calibrated scale of emotions.
Actualizing
It receives perceived realities and
level
evaluations, concerning those perceived
realities from the internal operations of
culture.
It makes appropriate choices on the basis
of those perceived realities.
It responds to those choices with a life of
activities in the external world.
Source: (Bunkowske, 2002).

Encompasses the layers of artifacts and
behaviors.

Concerning the middle layer, Michelson et. al. dwell on values and norms,
held by the group, clearly defining the difference between two constructs and
nuances of their meanings:


Values determine what is considered good or bad.



Norms define how to act and what is considered right or wrong.



Differences between espoused values and values-in-use may exist in

organizations, becoming the primer source of disappointments, conflicts, alienation,
and poor performance among group members and/or organizational constituencies.
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The existence of the core layer is justified by accepting a narrow point

of view to values in comparison to Hofstede at. al.’s contemporary one (2010).
The core layer encompasses the underlying assumptions and beliefs, directing
demonstrated behavior or professed (or operating) values. The cultural attributes,
that belong here, originate from values that gradually become taken for granted by
group members and bit by bit drop out of their awareness, making their articulation
impossible.
Figure 14. Schein’s levels of organizational culture through the onion’s perspective of Michelson et. al.

Source: (Michelson et. al., 2012)

5. The water-lilies
The consultants from “Bath Consultancy Group” propose a model of five
cultural levels which are presented in direction from surface to depths, as follows
(2011):


Artifacts, including a specific detailed list of items as: outward

manifestations, buildings, furnishings, objects, settings, public relations, high-profile
symbols, rituals, mission, stated values, and technology.


Behavior, that is explained as the enacted values in the day-to-day

behavior of individuals, the unwritten rules, norms and habits, constraining action and
relationships.


Mindsets, encompassing basic assumptions, or a coherent set or

framework of beliefs, constituting a particular world view or mental model.


Emotional ground, described by mostly unconscious emotional states

and needs – the source that ultimately drives human action, reaction, motivation and
change.
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Motivational roots represent the basis aspirations and purpose of the

organization and its alignment (respectively non-alignment) to personnel members’
and inside groups’ aspirations and motivations.
The consultants choose a useful pictorial way, convenient to their clients, to
represent organizational culture as a lily pad on a pond. So the visible part of it above
the surface is represented by artefacts, symbols and enacted behaviour. The
invisible part of organizational culture is situated under the water line and includes
mindset, emotional ground, and motivational roots. The last ones are located even
under the bottom of the pond. Thus clients are given clear idea of possible diverse
ways in which an undertaken organizational change intervention may impact different
cultural levels, leading to blocking and impeding a desired initiative, because of
arising temporary mismatches in the contents between the above mentioned levels.
Once again the deeper levels are assigned the most important role in contributing to
lasting change effect because they have proved the greatest potential to unify the
people in the organization by the stability they provide. That is why the identifying of
such mismatches is defined as a primary task for the consultant and his client by
raising awareness to these deeper levels and commitment to change by the affected
people and groups in the organization. The last requires that change must be
managed across all levels of organizational culture (see figure 15).
Figure 15. A lily pad model of organizational culture

Source: (Bath Consultancy Group, 2011)

Alan Williams presents an interesting natural analogy of organizational culture
by using again a lake with water lilies (Williams, 1989). The main idea behind this
analogy is that common behavioral patterns, defined as an expression of a target
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organizational culture, are supported by the beliefs of personnel members in the
entity. The author also claims that many of these beliefs exist as unconscious cultural
attributes, thus backing Schein’s conception organizational culture "subtlety" (see
figure 16). In comparison to the “water lilies model” of Bath Consultancy Group
(2011), it can be detected that Williams’ framework does not possess components,
located under the bottom of the pond, maybe because his model consists of just
three cultural levels: (a) behaviors (observable attributes), (b) attitudes and values
(liable to description), and (c) beliefs (unconscious).
Figure 16. A water lilies model of organizational culture
Behaviors

Attitudes and values

Beliefs

OBSERVABLE

LIABLE TO DESCRIPTION

UNCONSCIOUS

Source: (Williams, 1989)

6. The apple
The world renowned Schein’s framework (Schein, 1980, 1985a) is put under
reconsideration again by Kathryn Baker who perceives it as a multiple-level one in
the form of an apple in which basic assumptions are the core and most important
cultural aspect (Baker, 2002). The following in-out direction reveals the rest cultural
levels: values, behavioral norms, patterns of behavior, artifacts and symbols (see
figure 17).
Author’s desire to further segment the original Schein’s model may be due to
at least several reasons:


The pursued military career, characterized by strict and detailed rules in

everyday professional life.


Continuous expression of a keen interest in the organizational culture

studies in atomic electric power stations, considering the on-going fear in the safe
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use of nuclear energy source in the context of the serious industrial catastrophes in
such plants during the last several decades.


Personal

consideration

that

deeper

cultural

levels

(i.e.

basic

assumptions) have become a bit more visible and articulated because of continuous
managerial efforts and greater attention being directed at managing organizational
culture in the last three decades.


Searching for the link between development in the fields of

organizational culture and knowledge management in the deliberate efforts in making
tacit knowledge within an entity more explicit and accessible.


Indulgence to the general trend toward more explicitly managing what

previously was considered largely unmanageable in the organizations.
Figure 17. Bakers apple analogy of organizational culture

Source: (Baker, 2002)

7. The egg
Barry Phegan sets up a cultural model for a company in the shape of “an egg”,
constituting of two halves, named under general labels of “human” and “operations”
(Phegan, 2010). Thus he poses as a main challenge before the managers in the
organizations the balancing of these two halves in order to increase personnel
members’ engagement in the performed work and productivity of the entity as a
whole.
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Since culture is for the people and from the people in the organization,
Phegan situates “the human half” on the top of the egg (see figure 18). It includes
feelings, communications, and values. The human half provides plausible
explanations to the questions of “why” and “how” in a certain organizational culture.
For example, employees do certain things or accomplish certain tasks because these
correspond to their desires, and do these things or accomplish certain tasks through
communications and relationships.
At the bottom the scientist localizes “the operational half” where he includes
equipment and processes (not distinctively human, but designed by humans). The
operational half provides plausible answers to question of “what” we do or perform.
For example employees manufacture products or deliver services, managers
outsource certain activities of the company abroad, etc.
Phegan sticks to the axiom that psychologically people’s attitudes are more
affected by how things are done than by what is done. According to him balancing a
target organizational culture means paying attention to “how” a group member does
“what” he (she) does. This way of viewing to change interventions in the
organizations reveals a great potential of surmounting and/or dissolving any
resistance by the affected constituencies.
Figure 18. Phegan’s cultural egg

Source: (Phegan, 2010)

8. Conclusions
The natural analogies of organizational culture appear to be a useful
instrument in educating people with insufficient social experience about the
“unspoken rules” of organizational life. There exist a great diversity of forms, taken by
natural analogies and the choices made by scientists, managers and consultants are
not by chance, but a result of deep, preliminary analysis of appropriate interventions
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in organizational changes, required by emerging threats or possibilities from the
environment (see figure 19).
Figure 19. Types of natural analogies of organizational culture

Since the most influencing part of culture is to a greater and increasing extent
invisible, unconscious, unspoken, taken-for-granted, hidden and difficult to be willfully
changed, it is not surprising that preferred illustrative cultural metaphors are loaded
with additional meaning. The last one is usually attached to each of them (i.e.
metaphors) in the process of studying the respective natural analogy, most of the
times presented to the trained people as something unexpected, peculiar, strange,
but strongly influencing business decisions and performance results of the
organization. In many cases these natural analogies reflect widespread learning
experience of members of a certain society, a social class, a profession, a
generation, etc., that most of the time is not acquired in a pleasant way. At least
several examples of additionally attached meanings to used natural metaphors may
be identified, as follows:


Iceberg – way of thinking, based on the tragedy of many casualties with

the considered unsinkable big ship at the beginning of the previous century.


Tree – implies the existence of a great root system under the ground

that can not be seen and touched, if there is no digging, associated with human
sweat and dirty hands.


Onion – its peeling is associated with weeping by the person that

uncovers the internal layers. So reaching to the core of something, i.e. mastering
new knowledge and skills is always associated with inconvenience, hardships, and
emotional tension.
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Water lily – implies that the pond may be very deep, in spite of

availability of vegetation cover. It is associated with unsure, top-heavy, unsteady
paces in this environment.


Apple – it is associated with Bible’s subject, i.e. the turn out of the first

humans from Eden garden. Again it is associated with a wish of learning of
something hidden and forbidden.


Egg – implies human delight in achievement of symmetry, generally

accepted as beauty and healthy balance.
The applying of natural analogies should not be excessive, but conformable to
dominating cultural characteristics of the audience, the objectives of the provided
training course (employee survey and discussion, or teaching of students), and the
needed accent on cultural matters (peripheral, or deeper).
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