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CERIIIA 5
MOIETHOBAHHA IMIPOLIECTE
¥ $IHAHCOBO-EAHKIBCHKIH C$EPI

BANKING SYSTEM VARIABLES AS INDICATORS OF ECONOALY
STATE: DIAGNOSIS AND FORECASTING

Nataliva Cherneova,

Ph D, Aszeciate Profezsor of the Department of Economic Cybernetics,

Simon Lienetz Kharkov National University of Economics

lga Polvakova,

Ph.D, Chief of the Department of inmovation development and competitiveneass,
Rezearch centre of mdustrial development problems of NAS of Ukraine

The amm of the paper 1= to determumne the state class of economy basins on
banking system varnables.

Let’'s asswme that each state X; may be changed at the begmmng of the
month and 15 stable duing the month. The mmnber of states 1= finite. That 15
why the process of changmng states may be defined as stochastc discrete pro-
cess, The mihal set of states mav be divided 1mto separate homopensous classes
191,51.....51}. Let's assume that the probabihiy of a certain class of state at tume
t depend=s on the class of state at tume (1—1) only. That 1= why the process of
chansmnye classes mav be defined as stochastic diserete Markov process. State
class 15 not observable dmectly. That 15 why the sequence of classes 15 lndden
unobserved to the researcher. We can only determne the certam value of “state
class™ mdicator mmdwectly using set of observed and measurable ndexes. Here
we suggest that bankmg subsvstem indexes have to be used as observable ones.
The value of each observed banking mdex depends on the state class of the

a2



MOTEMOBAHHA ITROITECTE
V¥ $[HAHCOBO-BAHEIBCEETH CEEPT

econony. Hence, such situation may be represented by Hidden Markov Model
(FIVIM).

Each HMM consists of two types of vanables: ludden vanable, whach 1=
not dwectly obserable (let it be class of the state of the economy); vanable,
which 15 observable and measwable (let it be one of bankmmg subsystem mdex-

as].
The following notahon mav be used to desenibe HMM [1-2]:
A-(P.BW),
Peipgir.r, ij=[LL] — class of the state transihon probabihity distmbu-
tion, L- mumber of classes;
B={bik)}, j=[LL], ¥=[LM], — cbserved vanable probability distnbu-

b (k) — probability of k-th value of observed vanable for class j,

M —mumber of umque values of observed vanable,

W= (W], W3.... W) —1mhal class of the state probability distmbution

We studied the dynanues of Uktamian economry m 2006-2012 (monthly
data) [3]. Each state of economy 15 desenbed as a point 1o the pmlbdimensional
space Xy =(Xq. %4, Kl , P — mumber of mdicators, that desenbe a state.

To form the classes of states we wsed such mdicators as: mdustral pro-
duction mdex, volume of agnculture product, volume of construction cutpuat,
customer price mndex, 1ndustnal producer price mdex, monthly average wages
and salames, remstered unemployvment, load of regstered memploved per
1 vacant work place.

As the banking subsvstem mmdicators we wsed: loans granted by depository
corporations (except MNational Bank of Ukraine), loans of households, consumer
loans, loans for house purchase.
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To foro HMM we need to sohre the followang probleny how to take mio
account all possible values of the observed vanable and to guarantes:

— the completensss of the observations set

— not very large value of vamable M.

We suggest to use growth rates of observed vanables and to comvert mmtal
discrete tune senes mto miterval ones. So, let’s mierpret M as the number of -
tervals of observed vanable.

Arccording to the cluster analysis alponthmes three homogenows groups of
economy states were formed The first group consists of states whuch represent
2006 and 2012 vears; the second group contains 2009 vear, the remained states
form the third group. Char suggestion 1= to interpret the first growp as successful
class, the second - as enisis class, the thard - as precnsis class.

Transthon matnx P for three classes 15 represented belowr.

Table 1
Transthon matix
Classes | Successful | Precrizis | Crisis
Surressfal 0,95 000 0,03
Precrisis 0.0 082 0,08
Crizsis 0,02 0,02 0,08

Here four matmxes B are represented for each observed wvanable
(tables 2-3).

Tabls 2
MMatrx Bl for loans granted by depository corporations
Imtervals

Clazzes Wi W Vs Vs
<092 | [0.92:0,98) | [0.98;1.03) | 1.03<

Swoocessfal 0,00 0,00 052 048
Precrisis 0,00 0,17 083 0,00
Crisis Q.04 0,02 058 0,33
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Matrix B2 for loans of households

Iniemals
Claszss W W Vs Vi
002 [ [0,9220,98) | [09E1,080 | 1,06
Suooessful {00 014 043 43
DPrecmiziz {1, 0e) 0,735 0,15 {1, 0e)
Crisis {04 10 0,65 013

Matrx B3 for consumer loans

Iniervals
Classss | W, 2 T, v,
<080 | [0,28:0.96) | [0.86.1,04 | 1,04
Swocessfal {1, 0e) .04 0,52 043
Precrisis {08 0,08 0,53 {00
Crisis 0,02 0,05 0,50 033

Matrx B4 for loans for bouse purchase

Intervals
Classes W, W W,
=000 | 099l 15) | ==113
Succeszfl 0,33 0,51 Q.10
Precrisis 017 0,83 0,00
Crisis 0,28 0.71 .00

of states were the mputs for the algonthm:
For model | — & =(F,.F,F,.F,. V.,

For model 2 — & =(F..F.F..F,.F.F.)

o5

Table 3

Tabls 4

Tabla 5

Thus, we have obtamed four HMM, which have the common matnx P and
vector w, but different matnixes B.
Viterha algonthn was applied to each HMM to deternune the optimal se-
quence of econony classes for penod jan-june 2013, The following sequences
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For model 3 — & = (T, F.F,.F,.F..F))

For model 4 — 0° = (1, 1. F,.F..F.T))

All models have determuned the ensis class of econonty dunng the first
half of the 2013 vear.

Obtamed results allow to sum up that Hidden Markov Models may be
used to 1dentify the fuhme class of states of economuc system based on cwrent
banking system vanables. The advantage of this approach 15 the possibihity to
estimate the state of econonry using estncted 1whal mformston
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