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Abstract

The article has been focused on the applicatidghebusiness cycle barometers for
predicting the cyclical fluctuations of the two maiategories in the banking market in
Poland - PLN loans and PLN deposits. The baromdteits for the first time for the
Polish banking sector are based on sets of ind&aiacluding both quantitative
variables (official statistics data) and qualitatifamong others derived from the
business tendency survey conducted in the bankicigry. Among the components of
barometers both macro-economic indicators for tiheler economy, as well as the
variables from the financial sector and other gadfiocluding industry and trade) were
used.

The main aim of the article has been an evaluaifdhe characteristics of various
types of composite leading indicators constructedhe basis of differentiated sets of
variables. Then an attempt to construct three tygfebarometers: with the short,
medium and long lead was made. In addition, thé dmaposite leading indicators for
each reference variable - PLN loans and PLN depagte chosen.

Key Words: cyclical barometers, banking sector, forecastingnmmosite leading
indicators
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1. Introduction

One of the basic economic tendency forecastindnoaist are economic barometers,
which have been calculated for almost one hundestsyfor the U.S. econofly
During the last thirty years, barometers have be&cgupular in many countries,
especially in highly developed oriesTogether with the development of methodology,
composite leading indicators, initially used fordoasting the future development of
the whole economy, have begun to be used in vadoustries in relation to the most
important macroeconomic indicators and seétolsis worth mentioning that even in
the case of highly developed economies, for whigtrally several composite leading
indicators are calculated, also new ones are laiggfed. This results from periodical
problems with accurate forecasting of developmaneconomic tendenéyWhat also
leads to modifying the set of components of barensets the appearance of new
variables, with better leading characteristics ttiencurrent onéd

The construction of composite leading indicatoss piossible because of the
existence of cause and effect relations betweenptheesses which take place in
economy and which become visible with a time lagcdnsequence, after identifying
indicators the rise and fall of which regularly iaigtates changes in the whole
economy, or a given sectoral indicator, one maytant composite leading indicators

%0 U. Fritsche, S. Stephan, Leading Indicators ofn@er Business Cycles: An Assessment of
Properties, DIW Discussion Paper No. 207, Berli®@®0p. 2; W.C. Mitchel, A.F. Burns,
Statistical Indicators of Cyclical Revivals, NBERew York 1938; W.C. Mitchel, A.F. Burns,
Measuring Business Cycles, NBER, New York 1946

31 M. Drozdowicz-Bi¢, The Coincident and Leading Index for Poland, Buréor Investments
and Economic Cycles, New York, 2001, Z. Matkowskd.j, Barometry koniunktury dla
gospodarki polskiej, Prace i Materialy IRG SGH, ¥zamwa 1999

32 G. Matysiak, S. Tsolacos, Identifying short-tereading indicators for real estate rental
performance, Journal of Property Investment & Fagar2003 no. 3, p. 212-232; P. Dua, A.
Banerji, A Leading Index for India's Exports, Cenfor Development Economics, 2001, A.
Rehder Harris, lowa Leading Indicators Index, lolapartment of Revenue, 2006, R. O.
Mikkelson, P. Tronstad, Can Leading Indicators Bged) To Predict The Demand For Sea
Borne Dry Bulk Activity In The Far East?, Norwegi&@cthool Of Economics And Business
Administration, Bergen, 2006, M. ldzik, ApplicatigDf The Economy Barometer In Warning
Forecasting In Agriculture And Food Industry, Etecic Journal Of Polish Agricultural
Universities, 2006 no. 9

33 More details in: K.A. Kholodilin, B. Siliverstovsdn the Forecasting Properties of the
Alternative Leading Indicators for the German GIRecent Evidence, DIW Discussion Paper
522, Berlin 2005

34 For more, see: A. Klein, The Leading Indicatordiistorical Perspective in: Business Cycle
Indicators Handbook, The Conference Board, 2002328
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of economic tendency (economic barometers). Cormwdésading indicators allow for
forecasting future directions of a phenomenon’settgyment; however, they do not
inform directly either about its level or about qgtitative changes. As a result, their
basic use concerns defining the appearance ofnangupoint in development of a
given phenomenon or the maintenance of a curreettihn of development. Because
of the above, the basic criterion for the assessmEiarometer’'s usefulness is its
correct earlier signalling of the appearance afihg points for the reference variable
for which the barometer was creafed

The aim of the article is to assess the usefuloégonomic barometers for the
forecasting of two major elements in the bankingt@ein Poland — PLN loans and
PLN deposits. Therefore, proposals of compositdihggindicators will be put forward
(based on the sets of qualitative and quantitatasgables) with short, medium and
long leads.

2. Set of data for the construction of barometers

The principles of selecting the components of imaters are characterized in a
relatively best way in publications and informatimaterials of TCB and OECD, and,
therefore, many authors of barometers adopt thehadetogy created by these
institutions during the construction of their owongposite leading indicatofs When
assuming work on the creation of barometers, iigortant to collect data for a large
number of variables which relate to various sphefezonomy’.

The search for the components of composite leattidgcators for the banking
sector in Poland covered a large set of quantidthancial variables, mainly relating
to the banking sector (33 elements of banks’ asmedsliabilities and 1997 various
indicators of banks’ receivables and payables) asa 6 stock exchange indicators, 7

% M. Drozdowicz-Bié (ed.), Forecasting with Composite Coincident ardding Indexes and
the CLIMA Model, SGH, Warszawa 2007, p. 9

3% For a more detailed description, see: R. NilssonGgomai, OECD System Of Leading
Indicators, 2007, p. 4-5; Composite Leading IndicatFor Major OECD Non-Member
Economies And Recently New OECD Member Countri@§62

3" The starting set of potential variables from amarftich the components of a barometer are
being selected very often covers about 100 indisatdowever, in some cases, the selection
takes place from among over 300 variables, asthi@scase for a composite leading indicator
for the economies of Netherlands or Slovenia. Faioae detailed description, see: J. Jacobs, R.
Salomons, E. Sterken, The CCSO Composite Leadirdjcdtor of the Netherlands:
Construction, Forecasts and Comparison, CCSO $Shide 31, 1997, p. 9; T. Jagric, Leading
Indicators Of Aggregate Economic Activity Of Slawa, University of Maribor, 2003
(http://lwww.cerge.cuni.cz/pdf/gdn/RRCII_16_summpdy)
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interest rates (of the central bank but also stewrt+ interest rates for Poland,
Switzerland, the US and the Eurozone), 26 ratessprehds for inter-banking deposits
or 63 factors of money creation and the elementaafey supply aggregates and 4
indicators of exchange rates for the most importantrencies. Also available
macroeconomic variables, such as GDP and its coemsn(18), inflation (30),
indicators referring to industrial output (73), a&ll as variables describing the
situation in construction sector (3), transport)(E@riculture (14), labour market (40)
and demographic variables (10) were taken intoidenation.

Apart from statistical data, also qualitative déiasiness tendency balances) were
included, resulting from the research carried oithvhe use of business tendency
surveys in the banking sector by the Departmeardketing Research of the Poznan
University of Economics (31 indicatot$) as well as the data from the research
implemented by the Central Statistical Office i thectors of industry (225), trade
(279) and the indicators of consumer tendency anfidence (11).

As among the source data there are numerous diiffarategories of variables
available in monthly series, they were transfornméd quarterly data. In the case of
guantitative data this was carried out by addinghgpvalues from all the months of a
given quarter for categories which constitute aastr. In turn, for categories which
constitute a pool, the value of a variable from ld& month of a given quarter was
adopted as the value for the whole quarter. Monedrehe case of interest rates and
exchange rates on the basis of monthly or dailg,dheir average was calculated for a
given quarter. All the quantitative data were tlramsformed into indexes of changes
on a year-on-year basis. Such a transformationirdites a long-term trend which is
present in the series of the variable and, to gelaxtent, seasonality. In turn,
gualitative variables from the economic tendenceaech conducted by the Central
Statistical Office on a monthly basis were transfed by calculating the average
balance sheet values from all the months of a giwgarter. Additionally, in order to
obtain the data which could be compared to indek@8,was added to all economic
tendency balances, after which transformation eaththe qualitative variables
assumed the values from the 0 to 200 range. Orbdlses of diagrams, the initial
selection of the best potential components of baters from among the whole set of

% The research is conducted on a quarterly basiingt@rom the 2nd quarter 1992 among
banks’ central offices and local branches. 400 lmankutlets participate in the study which
covers the area of the whole country. For more @thodology, see: J. Garczarczyk, M.
Mocek, R. Matusewicz, Koniunktura na rynku bankowymbezpieczeniowym, Akademia
Ekonomiczna w Poznaniu, Pozn2001, p. 62-66
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variables was carried out — separately for PLN $oamd PLN deposits. The variables
selected, in order to be able to identify theintng points correctly, had their irregular
fluctuations and seasonality element removed with tise of Census X11/Y2K

method, available in Statistica 8.0 package.

3. Barometers for PLN loans
3.1. Componentsof barometers

From the initial set of variables, on the basistloé analysis of diagrams, a
preliminary selection of 116 indicators was carreed. Then, after removing random
fluctuations and seasonality, the turning pointsdgcles were defined and, after the
lead lengths were established, the final selectibwvariables was carried out, as a
result of which the set of components for the ¢omabf a barometer was reduced to
20. Selected variables are characterized by cyeleldpment which is usually
convergent with the cycle development for PLN loang correlation with reference
value which amounts to (with one exception) attl€z6.
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Figure 1. PLN loans (krzl) and domestic demand (gdp10)
Source: Own calculations
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Table 1. Set of components of PLN loans barometers

Variable Code of variable
Overnight deposits of MFIs to households (PLN +efgn currency) zgd10
Overnight deposits of MFIs to households (PLN) zgd8
Overnight deposits of the other domestic residents p5
Deposits and other liabilities of MFIs to privatergorations (PLN A zppry3
foreign currency)

Overnight deposits of MFIs to other domestic reside(PLN + zsk1l
foreign currency)

Other MFlIs holdings of debt securities issued biytrag governmen dp122
(foreign currency)

Other MFls securities (foreign currency) papw9
Currency in circulation (excluding vault cash) pml
Overnight deposits and other liabilities pm4

M1 money supply m1
Other MFIs housing loans to individuals for the ghase of red kop10
property (PLN)

Gross fixed capital formation gdp6
Domestic demand gdpl10
PLN loans value (balance) bokz
Assessment of a number of clients served — legabps (balance) bolp
WIG20 stock exchange index wig20
General economic situation of the retail trade sunitnotor vehicle hmlsamoch
(balance)

Order-books (domestic and foreign) in industry éak) przem2og
Expected selling prices of products in industryi-units with 250 an przeml2duze
more employed persons (balance)

General business tendency climate in industry (lzan przemil5og

In this final, reduced set, components for thestmetion of a barometer which
relate to the banking sector are dominant (11 atdis) while there are few variables
which characterize the situation in other sectdreamnomy. The analysed set also
included the aggregate of money demand and itsegitn(3), GDP elements (2) as
well as indicators for industry (3) and trade (¥)well as WIG20 stock exchange
index. Quantitative variables — totalling 14 — doate in the whole set.

Among the remaining 6 qualitative variables, theme 2 banking tendency
indicators which were obtained via business tenglesurveys conducted by the
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indexes of economic tendency in industry and 1ciaidir of business tendency in the
trade sector resulting from the research implentehtethe Central Statistical Office.

It is also worth noting that among the quantitatagiables from the banking sector,
there were 1 indicator concerning loans, 5 depadiégories (or banks’ payables) and
2 categories of securities owned by banks. In theva& set, 10 variables reflect the
development of at least 7 out of 8 turning poinfstiee reference variable, the

remaining ones usually overlook one of the cycleBLAN loans.

Table 2. Lead of components of a barometer in relation RZK referential variable

. Peaks and troughsin total Cc;rerf(eelra;?ir]a:r;r:;:(?gt%r: to
Indicator code X
median |mean | standard deviation corrglguon lead (-)
coefficients
zgd8 -5.5 -5.5 1.94 0.83 -4
zgd10 -2.5 -3.0 1.73 0.83 -4
pS -5.0 -3.7 2.34 0.67 -4
zppry3 -3.0 -2.0 1.98 0.72 -3
zsk11 -5.0 -3.7 2.34 0.67 -4
dp122 -4.0 -3.3 1.63 0.81 -6
papw9 40 | -3.3 1.63 0.79 -5
pml -4.0 -4.3 1.11 0.58 -4
pm4 -5.0 -3.7 2.34 0.68 -4
ml -4.5 -4.5 2.07 0.68 -4
kop10 -0.3 -0.5 1.21 0.87 -1
gdp6 2.0 | -2.0 2.61 0.93 2
gdp10 -15 | -1.3 0.93 0.86 -1
bokz 0.0 -1.0 1.37 0.93 -2
bolp -1.0 -0.8 0.99 0.94 -1
wig20 -3.0 -2.5 2.26 0.60 -2
hmlsamoch -1.0 -15 2.16 0.76 -2
przem2og -15 -15 1.05 0.63 -3
przemi12duze -1.0 -1.0 1.26 0.66 -1
przeml150g -1.5 -1.5 2.04 0.69 -2

Source: Own calculations
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The leads in particular turning points of the refgial variable did not exceed 7
guarters, while most frequently they amounted to # quarters. As a result, for 12
variables the standard deviation of leads is lavan 2 quarters and for the remaining
8 amounts to 2 to 2.61 quarters. The lowest standiawiation of the leads — less than 1
guarter — was observed in the case of 2 variabtesnestic demand and the number of
customers served.

The results of correlation analysis indicate tBatariables demonstrate leads in
relation to PLN loans which do not exceed 2 quartbr the case of the following 9
indicators, in turn, the leads amount to 3-4 quartend reach the length of 5 or 6
guarters only in the case of 2 indicators. Corimatoefficients in the case of 3
variables only exceed 0.9 and for 5 variables #m@punt to from 0.81 to 0.87. In the
case of 9 indicators they reach the level of 0.6®-@&nd for 3 indicators they assume
the value of 0.58 and 0.63.
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Source: Own calculations

3.2. Barometersfor PLN loans

On the basis of selected variables, 18 compcesteithg indicators were constructed
for PLN loans. Different barometer variants — frérose with 2-3 components to those
with up to 10 components — were tested, includimghieir makeup qualitative and
guantitative indicators related both to financiedter and other sectors as well as to the
whole economy. Moreover, as a result of a lack @ngonents with long leads,
barometers with short and medium leads in reldtidhe reference value were created.
Short-lead barometers were constructed on the lodsiariables with leads shorter
than three quarters and medium-lead barometershenbasis of the remaining
variables.

Only 5 out of 18 constructed barometers omit oyeecof the reference variable,
the remaining ones signal with a lead at leastt7068 turning points of PLN loans.
However, only in 6 composite leading indicatorsth turning points appear earlier
than in the reference variable. The maximum leathefturning point amounts to 6
quarters while in the majority of cases the leadskst relatively small differentiation,
which is confirmed by quite a low value of the stard deviation of the lead length,
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which is less than 1 quarter in the case of 6 batera and in the case of other 11 stays
in the range of 1.05-1.60 quarters while only fdratometer exceeds 2 quarters.

Table3. PLN loans barometers and their components

Barometer Components

BK1 gdp10, bolp

BK4 gdp10, bolp, pm1

BK5 gdp10, bolp, m1

BK6 gdp10, bolp, m1, wig20

BK7 gdp10, bolp, bokz

BK8b zgd8, zppry3

BK9b gdp10, bolp, zgd8, zppry3

BK10b gdp10, bolp, pm4, hmlsamoch, przem2og, przeml12guzeml5o0g

BK12 gdpl10, bolp, koplO, pm4, hmlsamoch, przem2og, pt2doze
przeml5o0g

BK13b gdpl0, bolp, pm4, pml, zgd8, hmlsamoch, przem2agnml2duze,
przeml5o0g

BK15b gdpl10, bolp, kopl0, pm4, pml, zgd8, hmlsamoch, nm2neg,
przeml2duze, przeml50g

BK16b gdp10, bolp, pm4

BK18 gdp10, bolp, kop10, pm4

BK19b pml, zgd8

BK20 pml, p5

BK22b gdp10, bolp, pm4, pm1, zgd8

BK23b gdp10, bolp, pm4, pm1, p5

BK24b gdp10, bolp, kop10, pm4, pm1, zgd8

Barometers leads on the basis of correlation aisaBnd the median and average
lead in turning points in the majority of casesibiha high level of convergence and
relatively often amount to 1-2 quarters. Only ir ttase of 6 barometers there are
longer leads of 3-4 quarters. The constructed beterm have relatively high
correlation coefficients with the reference varigbhmounting to at least 0.90 for 12
indicators while for the remaining ones (with tweceptions) they stay in the 0.80-
0.86 range.

Among the barometers with the shortest — one-quartleads in relation to PLN
loans, BK1 indicator looks best, as it obtains ¢baelation coefficient of 0.96 with a
guarterly lead. Two variables constitute this bagten — domestic demand and the
assessment of the number of customers servedcifartturning points of PLN loans
are signalled by BK1 indicator with a lead of 22tquarters.
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Among the barometers with slightly longer leadmmounting to two quarters — one
should focus, both because of its features andstitscture, on BK24b indicator,
constructed on the basis of 6 variables, among wttiere are, apart from domestic
demand and the number of customers served alsogagertcredits and loans for
individual persons, cash in circulation (excluditie banks’ vaults) as well as 2
categories of banks’ payables. The indicator israttarized by a relatively high
correlation with PLN loans (0.92) with a lead ofj@arters.

Table4. Barometer lead in relation to KRZL referential ishte

Peaks and troughs in total | Correlation in relation to referential indicator
Baromete - — - —
medianmean standard deviatio correlation coefficients lead (-)

BK1 -15 |-1.4 0.74 0.96 -1
BK4 -2.0 |-2.3 1.39 0.91 -2
BK5 -1.0 |-1.6 1.06 0.92 -2
BK6 25 |-2.3 2.12 0.8 -2
BK7 -1.0 | -0.8 0.41 0.96 -1
BK8b -3.0 |-3.3 0.95 0.86 -3
BK9b -2.0 | -2.7 0.95 0.93 -2
BK10b -15 |-1.7 1.37 0.92 -2
BK12 -1.0 | -1.0 0.89 0.92 -1
BK13b -15 |-1.8 1.47 0.92 -3
BK15b -1.5 |-15 1.05 0.93 -2
BK16b -15 |-1.6 1.19 0.91 -2
BK18 -1.0 |-1.0 0.76 0.92 -1
BK19b -3.0 |-35 1.41 0.77 -4
BK20 -3.0 |-3.1 1.46 0.65 -4
BK22b -2.0 |-25 1.60 0.85 -3
BK23b -2.0 |-24 1.60 0.81 -3
BK24b -1.0 |-1.6 1.06 0.92 -2

Source: Own calculations

Relatively few barometers for PLN loans had ledmisger than two quarters.
Among them, however, one should focus on BK19b BK@2b. BK19b barometer
was created on the basis of a set of 2 variabldshwincluded cash in circulation
(excluding the banks’ vaults) and current depositshouseholds (PLN). In turn,
BK22b consists of 5 components — domestic demandhber of customers served,
cash in circulation (excluding the banks’ vaults)veell as 2 categories of payables.
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The leads of the above barometers amount from & tpiarters with correlation

coefficients in the range 0.77 - 0.85.
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Figure4. PLN loans (krzl) and barometer BK1

Source: Own calculations
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Figure 6. PLN loans (krzl) and barometer BK19b
Source: Own calculations

The values of barometers obtained for PLN loardicate that in the coming
guarters there should be a dynamic increase igrilveth rate of PLN loans extended
by the banks. This conclusion is supported by trayais of differentiation of leads in
peaks and throughs of particular barometers. Atstime time, one may observe a
relatively long lead of the incoming through in tieference variable, also in the case
of barometers which were characterized by shoddéa most of the previous turning
points.

4. Barometers for PLN deposits
4.1. Componentsof barometers

From the whole set of variables, on the basiefanalysis of diagrams, an initial
selection of 128 indicators was carried out. Ttedter removing random fluctuations
and seasonality, the turning points for cycles wagBned and the length of leads in
relation to reference variable — PLN deposits — established. 26 indicators were
selected for the construction of barometers. Thelyibited leading features and,
moreover, their correlation coefficients with thefarence variable exceeded 0.7.
Because of the substance of the research, an eweys made in the case of three
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indicators which are characterized with a slighthyer value of correlation coefficient
with the reference variable. The indicators whiethected the development in the PLN
deposit cycle in a relatively best way can be foumthis reduced set and, because of
this, the variables which had lagging turning peiot overlooked more than one cycle
of the reference value were omitted.

In the selected set of 26 variables, there werdptal, 11 qualitative indicators,
among which 4 concerned the banking sector, 4 coadethe industry, 1 concerned
trade and 2 — consumer tendency survey. Among éhneaining 15 quantitative
variables, there were as many as 8 various ind&atoreceivables and 1 indicators of
payables of monetary institutions and, moreovegt@s for the inter-banking deposits,
3 GDP components and WIG20 stock exchange indetatéh 16 variables related to
the financial market and the remaining 10 — to ogextors or to the economy as a
whole.
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Figure 7. PLN deposits (dpzl) and gross value added (gdp11)
Source: Own calculations
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Tableb. Set of components of PLN deposits barometers
Variable Code of variable
MFIs loans and other claims on other domestic szgil(PLN) nsk2
MFIs loans and other claims on non-monetary finanicistitutions
nsk228
(PLN)
MFIs loans on non-financial sector (PLN) nsn5
Other MFIs loans to households for the purchaseeaf property
kgd19
(PLN)
Other MFlIs loans to households (PLN) kgd31
Other MFIs loans and other claims (excluding indgreon 120025
individuals (PLN) P
Other MFls loans on non-financial corporations (PLN np5
Loans to non-financial private corporations (PLN) kppry31
Overnight deposits of MFIs to other domestic resid¢PLN) zsk9
WIBOR3M rate wibor3m
WIBOR6M rate wiborém
Gross fixed capital formation gdp6
Domestic demand gdpl10
Gross value added gdpl1
WIG20 stock exchange index wig20
Total loans value (balance) bowk
PLN loans value (balance) bokz
Climate for PLN deposits (balance) bkdz
Climate for PLN loans (balance) bkbkz
General economic situation of the retail trade auniimotor vehicle
hmlsamoch
(balance)
Ability to pay current debts - manufacture of falted metq
przem6wyrmet
products (balance)
Expected ability to pay current debts - manufactofdabricated
przeml4wyrmet
metal products (balance)
General business tendency climate in industry (tzap przemi5og
General business tendency climate in industry - ufeanture of rzemi5wyrmet
fabricated metal products (balance) P Wy
Expected economic situation of household in thet rigx month
kgd2
(balance)
Expected general economic situation of the couirtrthe next 12 kgdd

month (balance)
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Figure 8. PLN deposits (dpzl) and WIBOR 6M rate (WIBOR 6M)
Source: Own calculations

The average leads in turning points of the refegarariable usually exhibited, with
certain exceptions, a very high convergence with data obtained on the basis of
correlation analysis. At least 8 out of 9 turnirajngs for PLN deposits were signalled
with a lead by 8 variables, among which there wémgualitative variables: general
economic situation of the retail trade units frdra totor vehicles sector, the ability to
pay current debts by the enterprises from the npetalucts sector, the expected ability
to pay current debts by the enterprises from thalhpeoducts sector, general business
tendency climate in industry, general businessearag climate in the metal products
sector, expected economic situation of househaidhe next 12 months, expected
general economic situation of the country in thetld® months and one quantitative
variable — gross value added.
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Table 6. Lead of components of a barometer in relation tZIDReferential variable

Peaks and troughs in total Corrfe Iation ilq rg_lation to
Indicator codd re ergntla indicator
. standard correlation
median mean deviati - lead (-)
eviation coefficients
nsk2 -3.5 -3.3 1.37 0.87 -3
nsk228 -4.0 -3.2 1.83 0.69 -4
nsn5 -3.5 -3.3 1.63 0.91 -3
kgd19 -4.0 -3.7 0.82 0.83 -4
kgd31 -4.0 -4.0 1.41 0.90 -3
n2op25 -4.0 -3.3 1.51 0.91 -3
np5 -3.5 -3.3 2.07 0.86 -3
kppry31 -3.5 -3.3 1.63 0.87 -3
zsk9 -7.0 -7.2 1.30 0.78 -8
wibor3m -2.0 -2.3 1.03 0.78 -1
wiborém -2.5 -2.5 1.05 0.75 -2
gdp6 -4.0 -3.8 1.50 0.92 -5
gdp10 -5.0 -4.5 1.22 0.86 -4
gdpll -4.0 -4.4 0.92 0.89 -3
wig20 -4.5 -3.7 1.97 0.62 -4
bowk -4.5 -3.7 2.58 0.92 -5
bokz -4.5 -3.7 2.16 0.93 -5
bkdz -3.0 -2.8 1.72 0.94 0
bkbkz -5.0 -3.7 2.50 0.90 -5
hmlsamoch -5.0 -4.4 1.81 0.93 -6
przeméwyrmet -4.0 -4.1 1.62 0.75 -6
przeml4wyrme -5.0 -5.0 0.76 0.81 -5
przeml15o0g -5.0 -4.9 0.99 0.73 -6
przem15wyrme -5.0 -4.4 0.92 0.82 -5
kgd2 -2.0 -3.4 3.09 0.70 -8
kgd4 -3.0 -3.8 3.07 0.66 -8

Source: Own calculations

Both the median and the average indicated thattytheal leads of turning points of
particular indicators in relation to PLN depositsaunt to 2 to 7 quarters. The average
leads in peaks and throughs were very close incise of almost all variables. In
consequence, the standard deviations from the |Eagth were quite low, as for 5
variables they did not exceed 1 quarter and fothamal5 they were within the 1 to 2
guarter range. It is worth emphasising as the a@eetead in relation to a reference
variable amounted to about 4 quarters.



152 J. Garczarczyk, R. Skikiewicz

1,40 1,70
1,35 ﬂ —D—de| (L\ =
N
- 1,60
1,30 / N
1,25 ~ d 3 - 1,50
\ / ¥ '

1,20 -

1,15 l\—lﬂ'ﬁ&xﬂ‘:Hk rZ—\ ,,/ 7N 1,40
1,10 Y / N ' N
1'05 \ \ / \ . - 1,30
' \ R:L / N -~

1,00 \ B - 1,20

0,95 N

PO W TR T T Tl T Wl B E TR T T Tl BT R TR T T

1998 1999 2000 2001 200 200 2004 2005 2006 2Q07 2008 009 2010

1,10

Figure9. PLN deposits (dpzl) and PLN loans value (bokz)
Source: Own calculations

The leads established on the basis of correlaiatysis were close to the average
leads in turning points. The leads of 2 quartersewedicated by correlation analysis
results for 3 variables and in the case of as naany1 indicators, the highest values of
correlation coefficients appeared for the leadsuating to 3 or 4 quarters. In the case
of the remaining 12 variables, the leads were ffanto 8 quarters. Correlation
coefficients were on a relatively high level andyoim the case of 9 variables they
were lower than 0.8 while for 10 variables they anted to 0.8 to 0.9 and for the
remaining 7 they were higher than 0.9.

4.2. Constructed barometers

As among the selected 26 indicators there are rausecategories of payables of
monetary institutions, which are partly overlappimgrious possible barometers were
created, including one general category of payabiteseveral separate categories of
payables from different groups of entities. In Lov barometers for PLNeposits
were created. The barometers were usually consttum the basis of varied sets of
variables; however, also their versions basedsolelqualitative data, as well as only
on different categories of payables were createldeM\selecting the components, one
was aiming also at combining indicators with simikads in relation to the reference
variable. As a result of a significant differenittet of components’ leads, barometers
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with both short-term, medium-term and long-termdeavere constructed. Most
frequently, the barometers were constructed orbésés of three or four components
and, therefore, 22 composite leading indicatorsPioN deposits were created on the
basis of no more than 5 variables. The remainingrbaters included from 6 to 10
components.

Table 7. PLN deposits barometers and their components

Barometer | Components

BD1b nsn5, wiborém, gdp10, wig20, bkdz

BD2b nsn5, wiborém, gdp10, wig20

BD3b nsn5, gdp10, wig20

BD4 kgd31, np5

BD5 kgd19, n20p25, np5

BD6 bowk, bokz, bkdz, bkbkz

BD7 bowk, bokz, bkbkz,

BD8 nsn5, wiborém, gdp10, wig20

BD9 nsk2, wiborém, gdp10, wig20

BD10 nsn5, wiborém, gdp10

BD11 nsk2, wiborém, gdp10

BD12 kgd31, np5, wiborém, gdp10

BD13 kgd31, kppry31, wiborém, gdp6

BD14b kgd31, kppry31, wiborém

BD15b nsn5, wiborém

BD16b nsk2, wiborém

BD17b bokz, gdpl1, nsk228

BD18b bkbkz, gdp10, kgd19

BD19b bowk, gdp6, kgd31

BD20b bokz, gdp10, n20p25, nsn5, wiborém, np5

BD21b bkbkz, gdp10, kgd19, wiborém, np5

BD22b bowk, gdp6, kgd31, wiborém, np5

BD23b bokz, gdpll, nsk228, zsk9, hmlsamoch, przem6wyrpeml4wyrmet,
przem15wyrmet, kgd2, kgd4

BD24b bkbkz, gdpl0, kgdl19, hmlsamoch, przeméwyrmet, piZevgrmet,
przem15wyrmet, kgd2, kgd4

BD25b bowk, gdp6, kgd31l, hmlsamoch, przem6wyrmet, przewidet,
przem15wyrmet, kgd2, kgd4

BD26 hmlsamoch, przem15o0g, kgd2, kgd4

BD27 hmilsamoch, przeméwyrmet, przeml4wyrmet, przemi15etrkgd2, kgd4
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When it comes to the barometers constructed duhiegtudy, at least eight out of
nine turning points of the reference variable agaaled only by one of them — by
BD3b. The remaining composite leading indicatorgallg overlook one of the short
cycles of PLN deposits. In the case of 19 of alstoucted barometers, despite the
relatively large number of turning points, the stam deviation of leads is not very
high and does not exceed 1.5 quarters, while ferothers barometers it amounts to
1.51to 2.8.

Composite leading indicators for PLN deposits emaracterized, similarly to the
case of their components, by a similar length arage leads in the turning points of
the reference variable and the leads establishethemasis of correlation analysis.
Both the medians and the averages for peaks andhsoassume similar values in
majority of cases. The barometers thus construatedcharacterized by a relatively
high correlation with the reference variable — he tcase of 12 indicators the
correlation coefficient amounts to at least 0.2l@iding 2 indicators for which it stays
in the range of 0.95 to 0.97) while for the remagnil5 it assumes the values from the
range of 0.81 to 0.89.

Among the barometers with shortest leads in wtato PLN deposits, BD12 and
BD14b deserve special attention. These indicaasshe correlation analysis proves,
define the future directions of development of tteference value with a lead
amounting to 2 quarters and quite a high valuehefdorrelation coefficient (0.87).
Both indicators overlook only one short cycle o€ tleference variable with small
amplitude and, moreover, they are characterizech blatively low value of the
standard deviation of leads in turning points. Gieuld also note that BD12 is
composed of 4 elements, among which there are BaNs| to households and non-
financial corporations, domestic demand and WIBAOR te. In turn, barometer
BD14b was created on the basis of 3 componentsidimg PLN loans to households
and non-financial private corporations and WIBOR Gite.
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Table 8. Barometer lead in relation to DPZL referential ahie

D

Peaks and troughs in total | Correlation in relation to referential indicat
Baromete - — - —
medianmean standard deviatio correlation coefficients lead (-)

BD1b -3.0 |-2.7 1.51 0.87 -3
BD2b -3.0 |33 1.03 0.83 -3
BD3b -4.0 |-3.9 1.36 0.86 -4
BD4 -35 |-3.2 1.47 0.91 -3
BD5 -40 |35 1.38 0.88 -4
BD6 -3.0 |-2.7 2.58 0.92 -4
BD7 -5.0 |-3.8 2.64 0.93 -5
BD8 -3.0 |33 1.03 0.83 -3
BD9 -35 |35 1.05 0.81 -3
BD10 25 |25 1.05 0.85 -2
BD11 25 |25 1.05 0.83 -2
BD12 -3.0 |-2.7 1.03 0.87 -2
BD13 -3.0 |-2.8 1.17 0.89 -3
BD14b |[-3.0 |-2.7 1.03 0.87 -2
BD15b |25 |-2.5 1.05 0.84 -2
BD16b [-2.5 |-2.5 1.05 0.82 -2
BD17b |[-4.0 |-3.5 1.64 0.86 -4
BD18 -40 |-4.0 1.10 0.90 -4
BD19b |[-4.0 |-3.7 1.86 0.94 -4
BD20b |[-3.5 |[-3.2 1.47 0.91 -3
BD21b |[-3.5 |[-3.2 1.17 0.87 -3
BD22b |[-2.0 |-1.3 2.80 0.91 -3
BD23b |[-45 |45 1.05 0.97 -5
BD24b |-4.0 |-4.0 0.63 0.95 -5
BD25b |[-45 |-4.8 0.96 0.93 -5
BD26 2.0 |-2.7 2.08 0.90 -7
BD27 -5.0 |44 1.72 0.90 -6

Source: Own calculations

=
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Figure 10. PLN deposits (dpzl) and barometer BD14b
Source: Own calculations
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Figure 11. PLN deposits (dpzl) and barometer BD22b
Source: Own calculations
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Among the barometers with medium leads, BD22b rdesespecial attention. This
barometer as the correlation analysis proves, Egtilae future directions of
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development of the reference variable with a leambumnting to 3 quarters (r=0.91).
BD22b barometer is composed of 5 elements, amorighwthere are PLN loans to
households and non-financial corporations, grossdficapital formation, balance of
total loans value and WIBOR 6M rate.

Among the barometers with medium leads, BD22b rdesespecial attention. This
barometer as the correlation analysis proves, Egtlae future directions of
development of the reference variable with a leadwnting to 3 quarters (r=0.91).
BD22b barometer is composed of 5 elements, amorighwthere are PLN loans to
households and non-financial corporations, grossdficapital formation, balance of
total loans value and WIBOR 6M rate.
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Figure 12. PLN deposits (dpzl) and barometer BD24b
Source: Own calculations

Among the barometers which exhibit long leads, taserve special attention:
BD24b and BD27. BD24b barometer was created obdlses of 9 variables, including
7 qualitative variables from business tendency eyxsvand 2 quantitative variables.
The leads of this barometer, as the results ofetaiion analysis show, amount to 5
guarters with a relatively high value of correlaticoefficient (0.95). When it comes to
BD27 composite leading indicator, it was built dre tbasis of 6 variables resulting
exclusively from business tendency surveys, inclgd indicators from the sector of
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metal products, 2 indicators of consumer tendencyeys and 1 indicator for the retalil
trade. The lead in the case of this barometerpksited on the basis of correlation
analysis, amounts to 6 quarters, with quite a higlue of correlation coefficient
(0.90).

The values of barometers for PLN deposits caledlaip to the first quarter of 2010
indicate that in the 2nd or 3rd quarter of 2010 ora&y expect the appearance of the
through also in the reference value and an inangaynamism of PLN deposit growth
rate in Polish banks. What supports this thesithésexistence of similar troughs 4
quarters before (in the case of barometers witigdoteads) or 1-2 quarters before in
the case of barometers with short leads.

5. Conclusions

The barometer method may be successfully usedcdaect forecasting of the
future direction of changes and anticipation thpemgpance of turning points of two
most important categories in the banking market.N Pbans and PLN deposits. The
majority of barometers were characterized by a lugtrelation with the reference
value. However, it is also worth noting that thare significant differences between
composite leading indicators for both referencdalbdes in the scope of lead lengths.
In the case of PLN loans, short-term and mediummtbarometers were obtained,
allowing for the forecasting of the appearance dlumning point in the reference
variable with a lead of up to four quarters. Inntufor PLN deposits, short-term,
medium-term and long-term barometers were congdjethich, in effect, exhibited a
longer forecasting horizon and their leads amoutdddo to seven quarters.

Moreover, barometers for PLN loans usually betéflect the development of a
cyclical element of a reference variable, as inamityj of cases they signal all turning
points without lags. Barometers for PLN depositsiurn, relatively often omit one
short cycle which appears in the reference varialihe above situation is influenced
by the fact that usually slightly longer cycles twhigher amplitudes are exhibited in
the case of PLN loans. In turn, reflecting shotgeles which appear in the case of
PLN deposits remains more difficult.
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