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Abstract: This paper deals with the possibility to approximate the first derivative by 
means of the differences. This approximation represents a method for the 
determination of the differential equations solutions. These equations describe 
a wide variety of phenomena in the different areas of the scientific research through 
the mathematical facilities. A main part of the paper is based on the undetermined 
coefficient method that is used for the approximation of the first derivative by the 
function values which are lying to the right of the given point. The method is 
generalized to the arbitrary natural  function values. In this paper, we also 
describe a possibility to increase an approximation degree of the derivative by the 
combination of the values with the different signs, an influence of the distance 
between two adjacent abscissa values, as well as an influence of the derivative 
degree on the accuracy of the obtained results. 
A practical meaning of the paper consists in the possibility to make a sufficiently 
precise approach of the first derivative that can appear in the various differential 
equations. By the way, the application of such differential equations is also in the 
areas of the financial, economic or environmental models. 
Key words: approximation, derivative, Taylor theorem, Cramer's rule, determinant. 
 
K ú ové slová: aproximácia, derivácie, Taylorova veta, Cramerovo pravidlo, 
determinant.  
 



n

.
 



hxfahxfahxfaxfaxf

xfa

xfhxfhxfhxfhxfhxfa
VIV

xfhxfhxfhxfhxfhxfa
VIV

xfhxfhxfhxfhxfhxfa
VIV

xfhaaaxfhaaaxfaaaa

xfhaaa

 

a
a
a
a

h



nhxfahxfahxfaxfaxf n

nnnnn nn

nn
nn
nn

na

a
a
a
a

h

nnnnn

nnnnn

nn
nn

nn
nn
nn



nnnnn

nnnnn

nn
nn

nn
nn
nn

nn

nn

nn

nn

nn

nnnnn
nnnnn

nn

nn

nn

nn

nn

nnnn
nnnn

                                                                                                                
                                                                           Dn×n 

 

(-1)

nn

nn

nn

nn

nn

nnnn
nnnn

         
           Dn×n 

 

nnnn

nnnn

nnnn

nnnn

nn

nnnn
nnnn



nnnn

nnnn

nnnn

nnnn

nn

nnnn
nnnn

nn

nn

nn

nn

nnnnnnn
nnnnnnn

nn

nn

nn

nn

nnnnnnn
nnnnnnn

nn

nn

nn

nn

nnnnnnn
nnnnnnn

                                                                     D(n-1)×(n-1) 



nn

nn

nn

nn

nnnn
nnnn

     D(n-1)×(n-1) 

 

 

nn

nn

nn

nn

nnnn
nnnn

nn

nn

nn

nn

nnnn
nnnn

nnnn

nnnn

nnnn

nnnn

nn

nnnn
nnnn



nnnn

nnnn

nnnn

nnnn

nn

nnnn
nnnn

nn

nn

nn

nn

nnnnnnn
nnnnnnn

nn

nn

nn

nn

nnnnnnnnnn
nnnnnnnnnn

           D(n-2)×(n-2) 



knkn

knkn

knkn

knkn

nnnn
nnnn

kkkk
kkkk

nn
nn



´

n
n

k

n

k

k

hchkxf
k
n

kk
xf

h
xf

, 



 
 
 
 
 
 
 
 
 
 
 
 
 

f (x0) f 
x0

a
a
a
a

h

n

nhxfahxfahxfaxfaxf n

nnnnn nn

nn
nn
nn

na

a
a
a
a

h



n
n

k

n

k

k

hchkxf
k
n

kk
xf

h
xf

 

 



hchkxf
kkk

xf
h

xf
k k

k



q

q p



k k

k

hkpq
kkk

pq
hpq

p

t S
r

V(S,t)
V(S,T)



S

n
n,

h,
x

h
n h



n
n h

x
h

n h

Materials and Structures . 

 Computers and Mathematics with 
Applications Structures . 

Finan né 
trhy . 

Finite Element Method. 

Ekonómia v novej ekonomike. 

Ekonomie. 

Matematika pre 
manažérov.

Aproximácia derivácií diferenciami a prieskum jej 
použitia v manažmente. 

Applied Mathematics 
and Computation . 





Abstract: Communities across the world tries reduce impact of economic activities 
to status of environment. This ambition leads to understanding the aspects of 
barriers between sphere of nature protection and economic development, so 
representatives of countries creates  various tools to reach optimal state between 
both, environment and development. In case of air pollution is commonly used 
indicator of green house gas (GHG) emissions, whereby we decide understand 
relations between GHG and some elements of nature protection tools, like 
environmental taxation and participation in various versions of ETS. Data samples 
are represents by times series from 2000 to 2014 in 31 OECD countries and 4 non 
OECD countries. There are also three different datasets represents all observed 
countries, observations with participation in ETS and observations of ETS, except 
pilot phase. To analysis of relations between indicators is using regression analysis, 
exactly pooled regression, random and fixed effects model (because of dataset 
characteristics). Results of relations based on analysis are presented by tabulated 
form with following interpretation, which shows existence of synergic effect 
(efficiency is related to scale of area) in ETS participation and substitution effect 
between ETS participation and environmental taxation. 
Key words: green house gas emissions, ETS, CAP-and trade, environmental 
taxation 
 
K ú ové slová: emisie skleníkových plynov, ETS, CAP-and trade, environmentálne 
zdanenie 
 









 GHGtc =  + 1*TAXtci + 2*ETStci + 3*PHASEtci + tc 

 

 GHGtc = t + 1*TAX tci + 2*ETStci + 3*PHASE tci + tc ; t= t1+ t2+...+ te 

 

GHGtc = 1*TAXtci + 2*ETStci + 3*PHASEtci +( + uc )+ tc 



“t”





G
H

G
 

G
D

P 
SU

P 
F

D
I 

R
E

S 
TA

X
 

G
H

G
 

G
D

P 
SU

P 
F

D
I 

R
E

S 
TA

X
 

M
ea

n 
St

an
da

rd
  

Er
ro

r 
M

ed
ia

n 
St

an
da

rd
 

D
ev

ia
tio

n 
Sa

m
pl

e 
Va

ri
an

ce
 

K
ur

to
si

s 
Sk

ew
ne

ss
 

Ra
ng

e 
M

in
im

um
 

M
ax

im
um

 
C

on
fid

en
ce

 
Le

ve
l 

M
ea

n 
St

an
da

rd
  

Er
ro

r 
M

ed
ia

n 
St

an
da

rd
 

D
ev

ia
tio

n 
Sa

m
pl

e 
Va

ri
an

ce
 

K
ur

to
si

s 
Sk

ew
ne

ss
 

Ra
ng

e 
M

in
im

um
 

M
ax

im
um

 
C

on
fid

en
ce

 
Le

ve
l 



G
H

G
 

G
D

P 
SU

P 
F

D
I 

R
E

S 
TA

X
 

G
H

G
 

G
D

P 
SU

P 
F

D
I 

R
E

S 
TA

X
 

M
ea

n 
St

an
da

rd
  

Er
ro

r 
M

ed
ia

n 
St

an
da

rd
 

D
ev

ia
tio

n 
Sa

m
pl

e 
Va

ri
an

ce
 

K
ur

to
si

s 
Sk

ew
ne

ss
 

Ra
ng

e 
M

in
im

um
 

M
ax

im
um

 
C

on
fid

en
ce

 
Le

ve
l  

M
ea

n 
St

an
da

rd
  

Er
ro

r 
M

ed
ia

n 
St

an
da

rd
 

D
ev

ia
tio

n 
Sa

m
pl

e 
Va

ri
an

ce
 

K
ur

to
si

s 
Sk

ew
ne

ss
 

Ra
ng

e 
M

in
im

um
 

M
ax

im
um

 
C

on
fid

en
ce

 
Le

ve
l 

   



G
H

G
 

G
D

P 
SU

P 
F

D
I 

R
E

S 
TA

X
 

G
H

G
 

G
D

P 
SU

P 
F

D
I 

R
E

S 
TA

X
 

M
ea

n 
St

an
da

rd
  

Er
ro

r 
M

ed
ia

n 
St

an
da

rd
 

D
ev

ia
tio

n 
Sa

m
pl

e 
Va

ri
an

ce
 

K
ur

to
si

s 
Sk

ew
ne

ss
 

Ra
ng

e 
M

in
im

um
 

M
ax

im
um

 
C

on
fid

en
ce

 
Le

ve
l 

M
ea

n 
St

an
da

rd
  

Er
ro

r 
M

ed
ia

n 
St

an
da

rd
 

D
ev

ia
tio

n 
Sa

m
pl

e 
Va

ri
an

ce
 

K
ur

to
si

s 
Sk

ew
ne

ss
 

Ra
ng

e 
M

in
im

um
 

M
ax

im
um

 
C

on
fid

en
ce

 
Le

ve
l 

   



G
H

G
 

G
D

P 
SU

P 
F

D
I 

R
E

S 
TA

X
 

G
H

G
 

G
D

P 
SU

P 
F

D
I 

R
E

S 
TA

X
 

M
ea

n 
St

an
da

rd
  

Er
ro

r 
M

ed
ia

n 
St

an
da

rd
 

D
ev

ia
tio

n 
Sa

m
pl

e 
Va

ri
an

ce
 

K
ur

to
si

s 
Sk

ew
ne

ss
 

Ra
ng

e 
M

in
im

um
 

M
ax

im
um

 
C

on
fid

en
ce

 
Le

ve
l 

M
ea

n 
St

an
da

rd
  

Er
ro

r 
M

ed
ia

n 
St

an
da

rd
 

D
ev

ia
tio

n 
Sa

m
pl

e 
Va

ri
an

ce
 

K
ur

to
si

s 
Sk

ew
ne

ss
 

Ra
ng

e 
M

in
im

um
 

M
ax

im
um

 
C

on
fid

en
ce

 
Le

ve
l 

  
 



 GHGtc =  + 1* GDPtci + 2* PEStci + 3* FDItci + 4* REStci + 5* ETAXtci +            
+ 6*NATtci + 7*REGtci + 8*EUtci + 9*PILtci + tc 

 
 

 GHGtc = c + 1* GDPtci + 2* PEStci + 3* FDItci + 4* REStci +  
+ 5* ETAXtci + 6*NATtci + 7*REGtci + 8*EUtci + 9*PILtci + tc ; c 

= 1* Zc1+ 2* Zc2+.+ e* Zce 

GHGtc = 1* GDPtci + 2* PEStci + 3* FDItci + 4* REStci + 5* ETAXtci + 
+ 6*NATtci + + 7*REGtci + 8*EUtci + 9*PILtci +( + uc )+ tc 
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Abstract: The article presents the characteristics of the bonds as a source of capital 
for the companies. Analysis of the stock exchange bond markets in the selected 
countries is also carried out. Moreover, based on the analysis of the size of capital 
raised through the stock exchange bond issues, author tries to assess the importance 
of this form of raising capital in the selected countries. Verification of hypotheses 
was based on literature studies and analysis of statistical data from 1999 to 2013. 
Key words: stock exchange, corporate bonds, bank credit. 
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Abstract: In the modern economic system a key factor in the competitiveness of the 
economy, the basis of economic growth is productivity. Impact of performance 
factors are equally important both at the macroeconomic level and at the enterprise 
level. 
High labor productivity contributes to more efficient use of all resources, which is 
an important component of the quality of the labor force. At the same time it is an 
opportunity to produce goods more effectively and provide services to ensure high 
quality of growth of value added, rather than merely its gross increase. Efficient 
production contributes to increase the volume and quality of produced goods and 
services and, ultimately, improve the quality of life. 
The accumulated human capital plays significant role in the formation of a high-
performance workforce, along with the level of technological development of 
production. Ascomplex economic category it has qualitative and quantitative 
characteristics. Human capital is characterized by a certain level of physical 
development, mental abilities and knowledge, innovative thinking necessary for 
effective work, adequate current economic environment. 
Key words: human capital, innovative economy, productivity, human resources, 
quality of life 
 
K ú ové slová: udský kapitál, inovatívna ekonómia, produktivita, udské zdroje, 
kvalita života 
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