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THE LINEAR MODEL OF DEPENDENCE OF THE AMOUNT OF BANK FINANCIAL
INVESTMENTS ON THE COST OF RESOURCES ACCOMODATED
AND THE REVENUES ON THEIR ALLOCATION BUILDING

The article focuses on the research of the dependence of the amount of financial investments on the expenses on resources
accommodation and revenues on securities acquired. Two-factor linear model, which determines the strength of impact of
each factor on independent variable, is built. The adequacy of the model and the statistical significance of the parameters and
regressors are verified. Is determined as appropriate to apply the built linear regression model to the process of managerial
decisions performance, that refer to the amount of the financial investments.
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BikTopia CamBesiBHa AMOapusiH,
acnipanm xkagheopu 061Ky 6 KpeOumuux i 61004#CemHUX YCMAHO8AX Md eKOHOMIYHO20 AHANI3Y
Kuiscvkoeo nayionanvrnoeo exonomiunozo ynieepcumemy im. B. I'emomana

IIOBYAOBA AIHIFTHOI MOAEAI 3AAE;KHOCTI OBCATIB ®IHAHCOBOTO
IHBECTYBAHHS BAHKY BIA BAPTOCTI 3AAYUEHHS PECYPCIB
TA AOXOAIB BIA X PO3MIIIIEHHS

Y emammi nposedeno docnioxcenns 3anexcnocmi 06ca2ie Pinanco8o2o iHeecmy8ants OAHKY 8i0 UMPAM HA 30TY4EHHS
pecypcie ma 00x00ig 3a npuobanumu yinnumu nanepamu. 1106y0osano 080¢haxmopHy niniliHy MOOeNb, W0 BUHAUAE CUTLY
BNIUBY KOJCHO2O YUHHUKA HA He3anexcHy sminny. [Ipogedeno nepesipky adekeamuocmi nodyoosanoi modeni ma cmamuc-
MuyHOI 3Hauywocmi napamempis i pecpecopie mooeni. BusHano 3a 0oyiibHe 3acmocogysanmu no0y006any HiHilHY pecpeciii-
HY MOOenb y npoyeci NPUHAMmMS YNpaeiiHCoKUX piulerb uooo 00csi2ié (YiHaHCO08020 IHEeCMYBAHHS YCMAHOBU.

Knrwuogi cnosa: pinancosi ineecmuyii 6anxy, NiHitiHa pespeciiina MoOenb, KOPenayilina 3an1exCHicmb, 00XIOHICMb YiH-
HUX nanepis, sapmicms QIHAHCOBUX PecypCis, CIMAMUCTIUYHA 3HAYYUICTb.

Buxropusi CamBeioBHa AMOapusiH,
acnupanm xageopuvl yuema 6 KpeOUmHbIX U OIONCEMHBIX YUPEHCOCHUSAX U IKOHOMUYECKO20 AHANUZA
Kuesckozo Hayuonanbho2o skoHomu1ecko2o yHusepcumema um. B. I'emvmana

TMMOCTPOEHUE AMHEMTHON MOAEAU 3ABICIMOCTU OB bEMOB
OVHAHCOBOI'O MHBECTUPOBAHVIA BAHKA OT CTOMMMOCTU ITPUBAEYEHUM S
PECYPCOB 11 AOXOAOB OT X PASMEIIEHUE

B cmamve nposedeno ucciedosanue 3asucumocmu 00bemos UHAHCO8020 UHBECIMUPOBAHUSL OM 3AMPAM HA NpUsieye-
HUe pecypcos u 00X0008 3a KYNIEHHbIMU YeHHbIMU Oymazamu. [locmpoeno 080(hakmopHyo TUHEHY0 MOOelb, ONPeoesito-
WYI0 CUTLY BIUAHUS KAXHCO020 (PAKMOopa HA He3a8UCUMYIO nepemeHHyIo. 1Iposedeno npogepKy adekeamnocmu nocmpoeHoll
Mo0enu u Cmamucmu4eckoll 3HaYUMOCIU NApamempos u peepeccopos mooenu. IIpusnano yenrecooobpasnvim npumeHsms
NOCMPOEHHYIO JTUHETHYIO Pe2PeCcCUOHHYI0 MOOeIb 8 NPOYece NPUHMUSL YIPAGICHCKUX PEULeHULl OMHOCUMENIbHO 00beMO8
DUHAHCOB020 UHBECMUPOBAHUSL YUEPENCOCHUS.

Knrouegvie cnosa: unarcosvle ungecmuyuy OAHKA, J1EHEUHAs pecpecCUOHHAS MOOeNb, KOPPETAYUOHHAS 3A6UCUMOCITY,
00XOOHOCMb YEHHBIX OYyMae, CHOUMOCHb UHAHCOBLIX PECYPCO8, CIAMUCMUYECKAsl 3HAYUMOCTIb.

Formulation of the Problem. During the procedure of bank investment activities, classified as financial
instruments, dynamic analysis, the necessity to determine factors, influencing changes in indicators of growth
and increase, has risen. Obviously, such factors can be divided into two groups — external and internal. And
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while external factors, such as economic cycle phases rotation, political conditions and modifications of the
rules regulating stock exchange operations, can’t be coordinated by bank managers, internal factors, on the other
hand, can be identified, measured and corrected. To measure the strength of impact of each internal factor on the
amount of financial investments, correlation and regression methods of factor analysis should be implemented.
Correlation analysis enables to reveal the fact of statistically significant relations availability, while regression
analysis provides mathematical description of the determined type of dependence, which includes the class of
regressive function selection and regressors parameters measurement [1, c. 91].

The latest researches and publications analysis. Methodic of correlation and regression analysis is applied
with the aim of mathematical explanation of economic operations to develop descriptive models of certain
economic processes development. Theoretic grounding of correlation and regression analysis is performed in
scientific papers of many scientists, which are the following: A. M. Dubrova, V. C. Mchitarian, L. I. Troshina
[1], E. V. Bereschna, V. L. Bereschnoy [2], V. P. Bocharov [3]. Nevertheless, the fact that practical aspects of
correlative and regressive analysis of bank investment activity weren’t disclosed in scientific papers of any
native and foreign authors, determines the actuality of the research performed.

The aim of the research. The aim of the article refers to the factors determination, econometric model of
the dependence of financial investments amounts of the determined factors building and statistic significance
of the model parameters verification. The investigation aims at regression model adequacy confirmation and its
implementation in the process of investment activity analysis.

The statement of the research with the scientific results grounding. With the aim of identification of
the reasons of investment amounts changes, the investigation is determined to be performed with the use of
investment activity results of Intesa Sanpaolo banking Group, introduced on the Ukrainian territory by the Pravex
Bank business activity. Group investment activity during 2003-2012 has been standing for a substantive part of
the financial assets operations (Figure 1), that confirms its active position on the financial investments market.
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Figure 1. The structure of financial assets of Intesa Sanpaolo Group in 2003-2012, %

Logic analysis has enabled to determine two major factors, influencing the volumes of investments performed
— the cost of resources accomodated and the revenues on investments performed. The availability of two factors
of influence on the investigated value requires two-factor linear regressive model building, in which the volume
of financial investments is determined as dependent variable Y, while revenues on securities purchased and the
value of resources accommodated are designated as independent variables X and X, consequently. Assumption
concerning linear connection between researched values will be confirmed or denied by verifying the adequacy
of the model.

The information concerning the volume of securities investments and the amounts of revenues during 2003-
2012 is received from the notes of the Statement of financial position and Income statement [4-13] and is
systemized in the Table 1.
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Securities investments of the Intesa Sanpaolo Group in 200?210615
Period Securities, million euro Revenues on securities, million euro Securities rate of return, %
1 2 3 4=3/2*100%
2003 27602 1275 4,62
2004 35849 1363 3,80
2005 36577 1966 5,37
2006 32645 1938 5,94
2007 38397 3137 8,17
2008 29438 2360 8,02
2009 51591 1819 3,53
2010 55980 1657 2,96
2011 47816 1896 3,97
2012 71855 2183 3,04
” X x 4,94

Expenses on the financial resources accommodation for their further allocation in securities is measured as
the sum of interest expenses on bank deposits, client deposits, issued bonds, financial liabilities available for sale
and those, measured at fair value through profit or loss, accommodation. The data relating the volume of interest
expenses is presented in the note «Interest expenses» of the Income statement of the Group [4-13]. The sum of
expenses, falling on financial investments is measured on the basis of the formula (1):

E, , (1)
E =—1 1,
Af

where E, — expenses on the financial resources to perform investment activities, million euro; E ; — expenses
for financial liabilities, million euro; A, — financial assets, million euro; I, — financial investments, million euro.
The measurement of the expenses on the financial resources accommodation is adduced in Table 2.

Table 2
The measurement of the expenses on financial resources allocation of the Intesa Sanpaolo Group in 2003-2012
Interest expenses on Financial assets Financial Expenses on financial
Peroid financial liabilities, million - ’ investments, resources accommodation,
euro million euro million euro million euro
1 2 3 4 5=2/3%4
2003 4424 216885 27602 563,02
2004 3835 228324 35849 602,13
2005 4626 238798 36577 708,57
2006 5950 262095 32645 741,1
2007 14154 455469 38397 1193,21
2008 14912 489270 29438 897,21
2009 8350 469560 51591 917,42
2010 6875 478736 55980 803,91
2011 7727 460199 47816 802,86
2012 8408 485765 71855 1243,72

Theoretically, multiple linear model of the dependence of the volume of financial investments on the amount
of expected revenues and incurred expenses can be represented as (2):

Y:Bo-‘,—Ble-{-BzXz, (2)
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where Y —the volume of securities financial investments, million euro; X, —revenues on financial investments,
million euro; X, — expenses on financial resources accommodation, million euro.

The indexes of independent variance and two regressors for 10 periods build data massive for the linear
model construction (Table 3).

Table 3
The data massive for the two-factor linear model construction
Financial investments, Revenues on financial Expenses on financial resources accommodation,
million euro (y) investments, million euro (x1) million euro (x2)
1 2 3
27602 1275 563,02
35849 1363 602,13
36577 1966 708,57
32645 1938 741,10
38397 3137 1193,21
29438 2360 897,21
51591 1819 917,42
55980 1657 803,91
47816 1896 802,86
71855 2183 1243,72

Empiric model of the researched connection can be represented in matrix form (3):

y=X-p, O

where O — the vector of dependent variance Y; g — the vector of B-parameters.
Statistical measures of B-parameters are determined as followed (4):
f=(00)"-05 - @

where X — the matrix of regressors X; (o transposed matrix X.

As a result of certain mathematical operations performance with the matrix X and the vector ¢j, statistical
measures of the model parameters are calculated:

22067,09
B =| —29,66558
93,0397078

Thereby,,=22067,09, B =29,66558, B,=93,0397078.
Consequently, the dependence of the volumes of investments on the revenues on securities and the cost of
resources accommodated can be described in the form of the following equity:

y,= 22067,09-29,67x, +93,04x,,

The next stage, following linear model building, is the performance of the procedure of the model adequacy
analysis and the statistical significance of parameters and regressors determination. Complementary information
relating the measurement of determined above characteristics, is given in the Table 4.

The measurement of the accuracy of the built regression model includes its adequacy level calculation, the
determination index measurement, and the statistical significance of the regressors x , x, and B, B, B, parameters
calculation (Table 5).

Thereby, regression analysis of bank investment activity has resulted in the regression equity of financial
investments dependence on two factors — the cost of resources accommodation and the revenues on their
allocation, building. Received results indicate, that the increase of revenues on securities for 1 million euro leads
to the investments amounts decrease for 29,67 million euro, while the increase of the cost of resources for 1
million euro leads to investments amounts decrease for 93,04 million euro. It must be mentioned, that reverse
relation between revenues and the amount of investments can be explained by the higher risk of more profitable
assets and by the implementation of the risk-diminishing leverages in case of risk increase by using the method
of securities diversification and their reallocation to the less profitable and less risky assets.
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Table 4

Complementary calculations to determine the adequacy of the linear model

* _ * 2 x )2 _ —\2
No Vi e=y, =) e Yi =) (y,-—y) Yi—V (yi_y)
1 36627,35 -9025,35 81456886,99 -6147,65 37793638,42 -15173,00 230219929
2 37655,57 -1806,57 3263686,75 -5119,43 26208587,37 -6926,00 47969476
3 29670,30 47702541,75 -13104,70 171733232,03 -6198,00 38415204
4 33527,55 778893,37 -9247,45 85515343,37 -10130,00 102616900
5 40022,76 -1625,76 2643079,85 -2752,24 7574851,65 -4378,00 19166884
6 35533,12 -6095,12 37150486,48 -7241,88 52444827,52 -13337,00 177875569
7 53462,69 -1871,69 3503226,38 10687,69 114226734,25 8816,00 77721856
8 47707,53 68433806,04 4932,53 24329824,69 13205,00 174372025
9 | 40519,70 53236025,10 -2255,30 5086387,80 5041,00 25411681
10 | 73023,45 -1168,45 1365270,24 30248,45 914968593,81 29080,00 845646400
X X 299533902,9 X 1439882021 X 1739415924
Table 5
Calculation of the indexes and coefficients, which characterize the adequacy level of the built linear model
Ne Index Method of measurement Result Conclusion
g _ Z (yi - y:
1 The level of l n , e=0 The model is adequate
adequacy -
e=0
G% Jrcs;2 = cs% = the mod el is adequate
The level of . " " 2 _ 2 2 .
. = - o =0. +0;
2 adequacy Z ¢ Z(yf _ y)z Z(y‘ B y)l 3 . a The model is adequate
i=1 i=1 — i=1
n " n n
Zn“ (yf _ ;)2 Factors, included in
Determina-tion 2 _ i 2 the model, explain
R> = - ;
3 coefficient R2 u ( 7)2 R 08278 changes in the volume of
. Ji—V investments for 82,78%
2
Statistical Fro R nom-l F'=16,825;
significance 1-R? m Regressors x1 and x2
4 of x1 and x2 F(a =0,05,f =2 f, = 7) F;,f,lfz =4,74; have an impact on the
criteria — Fisher A2 , . dependent variable y
F-criteria * . p2 I >F o fifa
F >F, ., =>He[H;:R" =0]
[ = B, t,, =18032,22;
S, , h =-31132,71;
Statistical « o
significance t,:;, (0,025;8) < ty, < t,'q, (0,025:8); ty, = 41554,96. B0, Bland B2 parameters
5 are statistically
of B0, 1, p2 —2365<1'p <2365 : significant
parameters ’ B ” Iy & [— 2,365;2,365]
=Heg|H,:B, =0 *
e[H,: B, =0] ) [-23652,363]
t,, #[-2,3652,365]

The built model is recognized as the adequate one, since the average value of the deviation of the independent
averages from those, measured by the model, equals €&=0. The excess of the observation value of Fisher criteria
over the tabulated value in the built model has become an evidence of the materiality of regressors’ influence on
dependent and independent variables. Parameters 3, B,, B, of the model are recognized as statistically significant,
as received t-criteria for each parameter are beyond the tabulated range, so that H -hypothesis on the parameters
immateriality is rejected. Measured index of determination explains, that factors, included in the model, explain

Hayrxosi 3anucku Hayionanvhoeo ynisepcumemy « Ocmposvka axademisny, cepis «Exonomikay, eunyck 24, 2013 p. 255



© V. S. Ambarchyan ISSN 2311-5149
TEOPLA I TIPAKTUKA OBJIIKOBO-AHAJIITUYHOI'O 3ABE3ITEYEHHS CYB’€KTIB 'OCITOIAPIOBAHH S

changes in the amount of investments for 82,78%, which means, that for 17,22% the invested sum depends on
the omitted factors.

Conclusion. The performed research, which aimed in the factors of the amount of financial investments
influence determination and the strength of such influence measurement, has resulted in the two-factor linear
regressive model building. In the given model financial investments are identified as dependant variance, while
the cost of resources accommodation and the revenues on their allocation are considered as independent ones.
The built model is determined as adequate one, and the parameters are considered as statistically significant. The
received results have enabled to make prompt judgment relating the applicability of regression analysis in the
determination of economic factors, reflecting investment amounts modifications.
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