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Wsparcie seniora w formie opieki formalnej,
pozaformalnej i nieformalnej na przyktadzie
rozwigzan w Anglii

Streszczenie: Glownym celem artykutu jest prezentacja srodowiskowej opieki spotecznej dla oséb
starszych w Anglii w trzech aspektach: formalnym (sektor panstwowy), pozaformalnym (sektor prywat-
ny oraz organizacji pozarzadowych) i nieformalnym (obszar opieki rodzinnej). Przedstawienie trzech
form wsparcia dla senioréw w Anglii ma stuzy¢ zobrazowaniu wspétpracy réznorodnych podmiotéw
w obrebie prezentowanych obszardw, jako naczelnej zasady w konstruowaniu skutecznego pakietu
ustug opiekuniczych. Interdyscyplinarne podejscie w swiadczeniu opieki srodowiskowej nad seniorem
jest zgodne z polityka senioralng i stwarza mozliwosci dalszego funkcjonowania seniora w jego $ro-
dowisku domowym. Nowe spojrzenie na konstruowanie i funkcjonowanie opieki spotecznej wzgle-
dem senioréw zmierza w kierunku stworzenia zintegrowanego modelu opieki, ktory opiera sie na idei
wspotpracy wielu podmiotow oraz koordynacji ich dziatan przez sektor paristwowy. W artykule pod-
kreslone jest takze znaczenie opiekuna nieformalnego, czyli rodzinnego, jako osoby, ktéra w najwiek-
szym stopniu sprawuje opieke nad najblizszym cztonkiem rodziny.
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8 Justyna Hotyst

1. Wprowadzenie

Ze wzgledu na proces demograficznego starzenia si¢ ludnosci Europy, ktory uwa-
runkowany jest wieloma czynnikami, takimi jak: niski przyrost dzietnosci lub jej
spadek czy tez dtuzszy przecietny czas trwania zycia, w ostatnich latach wzrasta
zainteresowanie zjawiskiem staro$ci i starzenia si¢. Problem starzejacej si¢ ludno-
sci Europy stawia przed krajami europejskimi nowe wyzwania w aspekcie zycia
spotecznego, ekonomicznego i politycznego. Sprostanie procesowi demograficz-
nego starzenia si¢ wymaga od poszczeg6lnych panstw wprowadzenia zmian w or-
ganizacji polityki spotecznej, a w szczegdlnosci w kwestii pomocy spotecznej dla
0sob starszych i ich rodzin. Istotne jest, Ze nie istnieja obecnie wyraznie wyod-
rebnione modele opieki nad seniorami czy tez usystematyzowane kategorie ustug
opiekunczych dla seniorow (Jurek, 2007: 113). W jednych krajach, posiadajacych
wigksze doswiadczenie 1 budzet, dziatania opieki spotecznej sa bardziej rozbu-
dowane, w innych za$ potrzeba rozwoju jest ogromna — przyktadem moga tu by¢
kraje Europy Srodkowo-Wschodniej, w ktorych zintegrowana opieka jest dopiero
na etapie tworzenia (Kujawska, 2015: 709-722). W dobie starzenia si¢ populacji,
czyli wzrostu odsetka 0sob powyzej 60. lub 65. roku zycia, nad wyraz aktualna
jest dysputa dotyczaca kierunku rozwoju polityki spotecznej w Polsce w kontek-
$cie stworzenia skutecznych rozwigzan w pomocy spotecznej dla oséb starszych.

Celem niniejszego artykutu jest przedstawienie wsparcia dla seniorow w An-
glii, ktore — dziatajac na bazie wspodtpracy sektora formalnego, pozaformalnego
i nieformalnego — sktada si¢ na zintegrowany model opieki senioralnej. Zobrazo-
wanie systemu wsparcia dla seniora w Anglii jest takze sposobem na przedsta-
wienie dobrych praktyk funkcjonujacych w sektorze pomocowym w tym kraju
oraz rozwazenie ewentualnych mozliwosci aplikacyjnych wybranych rozwigzan
do polskiego systemu pomocy spotecznej dla seniorow.

Analizujac kwesti¢ wsparcia dla senioréw, nalezy zaznaczy¢, ze w literaturze
przedmiotu istnieje wiele definicji stowa wsparcie. Biorgc pod uwage fakt, iz w ar-
tykule tym prezentowane jest wsparcie dla senioréw, odwolam si¢ do definicji tego
stowa przedstawionej w Encyklopedii starosci, starzenia si¢ i niepetnosprawnosci
—wsparcie to ,,pomoc udzielana osobom potrzebujacym, bedacym w trudnej sytuacji
zyciowej, wskutek niepetnosprawnosci, niedostatku, bezrobocia, bezdomnosci, cho-
roby, kalectwa lub staro$ci™. W niniejszym opracowaniu przedstawione jest wsparcie
dla seniorow funkcjonujace na bazie trzech konfiguracji: formalnej, pozaformalnej
i nieformalnej. Ujecie wsparcia w poszczegolne formy wigze si¢ z faktem, iz pomoc
udzielana jest seniorom przez roézne instytucje i organizacje: publiczne, prywatne

1 Wigcej na temat wsparcia, form wsparcia (emocjonalne, duchowe, informacyjne, instytu-
cjonalne, materialne, rodzinne, przez §wiadczenie ustug) oraz rodzajow wsparcia (spotecz-
ne, strukturalne, funkcjonalne) w Encyklopedii starosci, starzenia sie i niepetnosprawnosci
(Zych, 2017, t. 4: 180—-187).
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oraz non-profit. W zwigzku z powyzszym sektor publiczny przybiera posta¢ opieki
formalnej, §wiadczonej przez instytucje. Jest to tak zwane wsparcie instytucjonalne,
swiadczone w ramach systemu pomocy spotecznej i ochrony zdrowia (Kotarba, 2017:
184). W tym miejscu warto zaznaczy¢, iz w obrgbie wsparcia formalnego wystepuja
placowki catodobowego pobytu (np. domy pomocy spotecznej) oraz pomoc $rodo-
wiskowa, na ktora sktadajg sie ustugi opiekuncze swiadczone w miejscu zamieszka-
nia seniora (Szweda-Lewandowska, 2013: 4). Opieka pozaformalna z kolei sktada si¢
z sektora prywatnego (prywatne agencje opiekuncze, prywatne domy catodobowe-
go pobytu) oraz sektora non-profit, obejmujacego zarowno organizacje pozarzadowe
(NGOs), jak i stowarzyszenia, fundacje, ktore swoje dziatania opierajag w duzej mierze
na wolontariacie. Natomiast opieka nieformalna rozumiana jest jako opieka sprawo-
wana przez cztonkdéw rodziny czy tez sgsiadow (Pickard i in., 2000: 746).

Przedmiotem rozwazan podjetych w tym artykule jest wsparcie kierowane
do senioréw w Anglii w kontekscie pomocy udzielanej im w srodowisku, nie za$
w placéwkach catodobowych. W Anglii mozna wyrdzni¢ dwa glowne typy insty-
tucji $wiadczacych opieke dla seniorow w systemie catodobowym: domy dla 0s6b
starszych (residential home) oraz zaktady opieki dtugoterminowej (nursing home)
(Szweda-Lewandowska, 2011: 129). Jednak w artykule uwaga jest intencjonalnie
skoncentrowana na pomocy srodowiskowej, gdyz jest ona ta forma wsparcia se-
niorow, ktorag nalezy rozwijaé. Idea ta odzwierciedlona jest w polityce spotecz-
nej wobec 0sob starszych w Anglii przez sformutowanie celu zwigkszenia pomo-
cy srodowiskowej oraz szerszego wiaczenia rodziny w opieke nad osobg starsza
(Szweda-Lewandowska, 2011: 128). Wiaze si¢ to takze z faktem, iz Anglia, kie-
rujac si¢ zasadg subsydiarnosci w pomocy spolecznej, zaktada przyjecie okre-
slonego porzadku, w jakim rézne instytucje spoleczne udzielaja wsparcia jed-
nostkom niebgedgcym w stanie zaspokoi¢ samodzielnie swoich potrzeb. Zgodnie
z zasadg subsydiarnosci pierwszym podmiotem udzielajagcym pomocy powinna
by¢ rodzina, jesli istnieje oraz ma do tego mozliwo$ci finansowe i organizacyj-
ne. W przypadku niemoznosci udzielania wsparcia przez rodzing obowigzek ten
przejmujg organizacje spoleczne i instytucje panstwowe (Szweda-Lewandowska,
2011: 114). Oznacza to, ze panstwo angazuje si¢ w pomoc rodzinie wowczas, gdy
jest to konieczne, czyli w momencie, kiedy rodzina nie moze lub nie radzi sobie
z wypelnianiem obowigzkow wzgledem swoich cztonkdéw. W zwiazku z powyz-
szym gtownym zatozeniem pomocy spotecznej wzgledem seniorow w Anglii jest
udzielanie takiego wsparcia, aby osoba starsza jak najdtuzej mogta zachowac sa-
modzielnos¢, niezaleznos¢ i tym samym mogta nadal zamieszkiwac w swoim $ro-
dowisku domowym. Pomoc instytucjonalna typu domy pomocy spotecznej jest
waznym ogniwem w systemie pomocowym dla seniorow, ale powinna by¢ ostat-
nim etapem w tancuchu ustug wspierajacych seniora. Kierowanie seniorow do pla-
cowek catodobowych wiaze si¢ zatem z uprzednim wykorzystaniem wszystkich
dostepnych form wsparcia w srodowisku.
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Istota opieki srodowiskowej podkreslona zostata w ustawie dotyczacej funk-
cjonowania i organizowania formalnej opieki spotecznej — Community Care Act
(1990 r.), zaktadajacej trzy gtowne cele. Pierwszy to rozpowszechnianie opieki
srodowiskowej, skupiajacej si¢ gtownie na udzielaniu opieki wspomagajacej 0so-
be w funkcjonowaniu w jej sSrodowisku domowym. Drugi to wsparcie opiekunow
nieformalnych, natomiast trzeci cel wigze si¢ z przeprowadzaniem szczegdtowe;j
oceny potrzeb danej jednostki (Walmsley, Warner, 2005: 143). Indywidualna oce-
na potrzeb seniora (Individual Care Assessments of Needs) jest waznym i podsta-
wowym narz¢dziem w procesie konstruowania pakietu ustug opiekunczych (Care
Package) dla danego seniora (Staffordshire Care and Support Services Directory,
2015). Jest to pakiet ustug dostosowanych do potrzeb jednostki, w sktad ktorych
moga wchodzi¢ ustugi §wiadczone przez rézne podmioty w zakresie opieki $ro-
dowiskowej.

2. Srodowiskowe wsparcie formalne dla seniora

W Anglii funkcjonuje wiele ustug formalnego wsparcia §wiadczonego w srodowi-
sku. Senior w Anglii ma mozliwos$ci uzyskania positkow, opieki domowej, dosto-
sowania mieszkania do wtasnych potrzeb czy tez uzyskania koniecznego sprzetu.
Dla osdb, ktore nie sa w stanie mieszka¢ samodzielnie, istnieje forma wsparcia
w postaci mieszkan chronionych. Sg to placowki zapewniajace catlodobowe za-
kwaterowanie w warunkach zblizonych do domowych (sheltered housing). W tego
typu mieszkaniach zapewnia si¢ trening niezbedny do samodzielnego zycia w $ro-
dowisku. Zazwyczaj sg to niezalezne mieszkania zgrupowane razem w celu za-
pewnienia uslug wspomagajacych, koniecznych do zaspokojenia podstawowych
potrzeb 0sob o naruszonej sprawnosci funkcjonalnej, przewlekle chorych, starych,
pozbawionych opieki spotecznej, niewymagajacych jednak standardowej opieki
pielegniarskiej. Ta forma wspdlnego zamieszkania pozwala na prowadzenie sto-
sunkowo niezaleznego zycia, przy czym positki grupowe, ktore moga by¢ pozosta-
wione do wyboru, sg zwykle cechg wyrdzniajaca (Zych, 2003: 45-46). Wsparcie
srodowiskowe moze by¢ zatem udzielane w domach zamieszkania lub w wyzej
wspomnianych mieszkaniach chronionych.

Innym rodzajem wsparcia jest zapewnienie seniorowi miejsca w dziennym
domu opieki (Adult Day Services). Ten rodzaj opieki zapewnia ustugi socjalne,
rekreacyjne oraz rehabilitacyjne osobom starszym lub niepetnosprawnym, ktore
mieszkajg same lub z rodzing (Zych, 2003: 44). Dzienne domy opieki sa duzym
wsparciem dla opiekunéw nieformalnych, sprawujacych na co dzien opieke nad
seniorem. Atutem tego serwisu jest specjalnie zorganizowany transport — dowo-
zenie 1 odwozenie uczestnikow Adult Day Services. Ten typ pomocy jest forma
posrednia migdzy opieka domowa a instytucjonalng (Zych, 2003). Srodowiskowa
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opieka udzielana w domach polega na wizytach domowych odpowiednich spe-
cjalistow, na przyktad opiekunek, rehabilitantéw, pielegniarek. Ich czestotliwosé
i zakres opieki ustalony jest w planie opieki (Care Plan), sporzadzanym na pod-
stawie oceny potrzeb seniora (Care Assessment) i stanowigcym sktadowa czgsé
catego pakietu ustug opiekunczych (Care Package). W przypadku gdy senior nie
jest w stanie przyrzadzi¢ sobie obiadu, objety jest forma pomocy zwang ,,positka-
mi na kotkach” (Meals-on-Wheels — MOW). Jest to program, ktory polega na za-
pewnieniu goracych, pozywnych oraz dostosowanych pod wzgledem odzywczym
positkow, dostarczanych regularnie do domu osobie niepetnosprawnej lub starszej
(Zych, 2003: 47). Sa to positki przygotowane zgodnie z zapotrzebowaniem me-
tabolicznym organizmu osoby starszej, u ktorej tempo przemiany materii maleje
(potrawy lekkostrawne, bezglutenowe, niskosodowe, niskottuszczowe, niskowe-
glowodanowe, dostgpne takze dla 0osob chorych na cukrzyce). Senior ma réwniez
mozliwos$¢ zamowienia positkow mrozonych, jesli jest w stanie samodzielnie je od-
grzaé, na przyktad przy uzyciu mikrofali. Positki te sktadaja si¢ z dania glownego
i deseru. Osoba dowozaca powinna zawsze zapewnia¢ wybor migdzy co najmniej
dwoma rodzajami positku kazdego dnia (Meals on Wheels Survey 2018).

Kolejng wazna forma opieki Srodowiskowej dla seniorow, ktora w Anglii funk-
cjonuje juz od wielu lat, jest system teleopieki (First Call lub Telecare), czyli mo-
nitoring 0sob starszych przez urzadzenia specjalistyczne. Systemy First Call lub
Telecare naleza do preznie rozwijajacej sie technologii ICT (Information and Com-
munication Technology) (HousingCare.org). Tego typu ustugi teleopiekuncze moni-
toruja pozostate samotnie w domu osoby chore, starsze czy niepetnosprawne. W pod-
stawowej wersji osoba wyposazona jest w terminal telefoniczny (telefon) oraz brelok,
wisiorek lub bransoletke z przyciskiem SOS, powodujacym (po naci$nigciu) auto-
matyczne uruchomienie przez terminal w trybie gloSnomowiacym potaczenia z cen-
trum monitoringu, gdzie operator moze zarzadzi¢ stosowny rodzaj pomocy dla
pacjenta (Teleopieka...). Oprocz przycisku SOS mozliwe jest ulokowanie w domu
pacjenta dodatkowych czujnikow reagujacych na rézne zagrozenia, na przyktad czuj-
nikow gazu, dymu, zalania, ruchu, temperatury, upadku, automatycznego dyspense-
ra lekow, czujnika nacisku (moze informowac¢ czy pacjent lezy na t6zku) (Telecare
Sensors). Kazdy z czujnikéw w razie potrzeby moze wywota¢ polaczenie alarmo-
we z centralg (Teleopicka). Wedtug M. Muszalik oraz M. Biercewicz korzystanie
z technologii ICT zaktada migdzy innymi: wydtuzenie czasu zamieszkania ludzi
starszych we wlasnym §rodowisku wraz z rozwojem ich niezaleznosci, samoopieki
1 mobilno$ci; wspieranie utrzymania zdrowia i sprawnosci funkcjonalnej starszych
0s0b; poprawe bezpieczenstwa, profilaktyke izolacji spotecznej oraz wspieranie wie-
lofunkcyjnej sieci wokot poszezegdlnych osob; wspieranie opieki oraz rodzin i or-
ganizacji opiekunczych (Muszalik, Biercewicz, 2010: 137).

Nastepny wazny element wspotpracy w obrebie opieki srodowiskowej i two-
rzenia pakietu ustug opiekunczych to tak zwany Keysafe box (Telecare). Jest
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to ustuga zwigzana z umozliwieniem osobom upowaznionym, w tym opieku-
nom, otwarcia drzwi do domu podopiecznego, ktory nie jest w stanie samodzielnie
tego uczyni¢. W zwigzku z powyzszym w odpowiednim miejscu (w mieszkaniu
w bloku przy drzwiach, w przypadku domu wolnostojacego na elewacji budyn-
ku, najczesciej przy drzwiach i poza zasigegiem wzroku lub przy wejsciu tylnym,
od ogrodu) montowane jest mate urzadzenie do przetrzymywania klucza do domu,
obstugiwane kodem cyfrowym. Takie rozwigzanie stosowane jest bardzo czesto,
gdyz umozliwia opiekunom i innym upowaznionym stronom (np. MOW) wejscie
do podopiecznego i udzielenie mu wsparcia.

Wymienione wyzej rodzaje wsparcia formalnego wchodza w strukture opieki
srodowiskowej §wiadczonej przez panstwowa pomoc spoleczng. Senior, korzysta-
jac ze srodowiskowego systemu pomocy spolecznej, na podstawie indywidualnej
oceny potrzeb, tworzony ma pakiet ustug opiekunczych dostosowany do niego.
Co wigcej, przez rezultaty uzyskane w wyniku indywidualnej oceny potrzeb se-
nior kierowany jest do jednego z dziatéw opieki spotecznej, ktory realizuje zato-
zenia pakietu ustug opiekunczych. Warte uwagi jest zatem to, iz sSrodowiskowa
pomoc spoteczna dla senioréw sktada si¢ nie z jednego, lecz kilku dziatéw. Dziat
Hospital Discharged to dziat opieki spotecznej funkcjonujacy przy szpitalu. Jego
pracownicy kieruja pacjentow opuszczajacych szpital, a wymagajacych dalszej re-
konwalescencji w domu, do odpowiedniego dziatu opieki spotecznej. Domicilia-
ry Care to dzial zapewniajacy opieke w domu osobom, ktore wymagaja wsparcia
na state, na przyktad w postaci jednej do kilku wizyt dziennie. Reablement Team
to zespot obejmujacy opieka glownie osoby opuszczajace szpital, ktore przy uzy-
skaniu wzmozonego wsparcia w okresie kilku tygodni oraz przy wlasnym zaan-
gazowaniu majg stworzony pakiet ustug opiekunczych, wspomagajacy ich w od-
zyskaniu utraconych umieje¢tnosci, na przyktad w wyniku upadku (Parker, 2014:
4). EMI-Staying at Home Scheme jest to dziat swiadczacy pomoc osobom cierpia-
cym na choroby otepienne, ktdre potrzebujg wsparcia w codziennym funkcjono-
waniu w miejscu zamieszkania. Wspdlnym elementem dzialow Reablement oraz
EMI-Staying at Home Scheme jest doglebna i szczegdtowa analiza potrzeb oséb
korzystajacych z ich pomocy, a takze fakt, iz oferowane wsparcie jest krotkoter-
minowe. Pomoc $wiadczona przez te dwa dziaty polega na weryfikacji potrzeb
tych 0sob 1 ocenie ich rokowan na samodzielne funkcjonowanie lub stalg pomoc
srodowiskowsg. Celem funkcjonowania tych dwoch zespotow jest okreslenie, ja-
kiego rodzaju wsparcia nalezy udzieli¢ danemu seniorowi, aby mogt on funkcjo-
nowa¢ w swoim domu bez koniecznosci kierowania go do placéwki catodobowe;.

Struktura opieki srodowiskowej oparta na funkcjonowaniu kilku dzialow
stwarza wicksze mozliwos$ci w kontekscie skierowania seniora do tego dziatu,
ktory najlepiej odpowiada na jego potrzeby. Jest to wychodzenie naprzeciw po-
trzebom seniorow oraz stosowanie podejscia skoncentrowanego na osobie (Per-
son Centred Approach).
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Dzieki potaczeniu tych dwoch elementow serwisy sa dostosowane do indy-
widualnych potrzeb osoby starszej (tailoring services to fit client’s needs) (Dani,
de Haan, 2008: 276). Dzial, ktory zapewnia opieke danemu seniorowi, jest nie tyl-
ko gléownym $wiadczeniodawca ustug, ale takze podejmuje wspotprace z innymi
podmiotami, tym samym koordynujac wspolne dziatania. Przyktadem wspotpracy
w obrebie podmiotow formalnych, tak istotnej w konteks$cie udzielania skuteczne-
g0 wsparcia seniorowi, jest kooperacja dziatu Reablement Team z ustuga Shelte-
red Housing. W mieszkaniach chronionych dla 0sob starszych (Sheltered Housing)
zapewnia si¢ trening niezbedny do pdzniejszego samodzielnego zycia w §rodo-
wisku (Zych, 2003). U podstaw wspotpracy z Sheltered Housing lezy zatozenie,
iz osoby, ktore po wyjsciu ze szpitala nie sg w stanie samodzielnie funkcjonowaé
w swoich domach, nie wracajg bezposrednio do nich, lecz udajg si¢ na tymcza-
sowy pobyt do Sheltered Housing. W czasie pobytu w Sheltered Housing osoba,
przy wsparciu pracownikéw dziatu Reablement Team, stopniowo odzyskuje sity,
ponownie uczac si¢ wykonywania czynnosci dnia codziennego. Natomiast w domu
podopiecznego wykonywane sg prace remontowe, majgce umozliwic¢ sprawniejsze
funkcjonowanie seniora w jego wlasnym srodowisku (np. remont tazienki, insta-
lacja podjazdu do domuy).

Srodowiskowa opieka formalna dla senioréw jest szeroko rozbudowanym sys-
temem w konteks$cie oferowanych ustug i dziatéw, ktorych odbiorcami sg seniorzy.
Kierujac si¢ zasadg integracji dziatan wielu podmiotoéw, glowng idea w funkcjo-
nowaniu opieki spotecznej w Anglii jest wspotpraca w obrebie formalnym, poza-
formalnym i nieformalnym, ktora zarzadzana jest przez sektor panstwowy (for-
malny). Powyzej przedstawiony zostat srodowiskowy system pomocy spotecznej
dla seniora (opieka formalna), w dalszej czgsci artykutu zaprezentowane zostanie
wsparcie pozaformalne i nieformalne.

3. Srodowiskowe wsparcie pozaformalne
dla seniorow

Wsparcie pozaformalne dla senioréw nalezy traktowaé dwutorowo. Oznacza ono
bowiem odptatne ustugi §wiadczone przez sektor prywatny, czyli prywatne domy
opieki dla senioréw oraz prywatne agencje opickuncze. W artykule tym uwaga
skoncentrowana jest na opiece srodowiskowej, dlatego tez bardziej szczegdtowo
przedstawione sg agencje opiekuncze (care agencies). Drugim aspektem opieki
pozaformalnej jest sektor stowarzyszen i organizacji non-profit, ktéry swoja dzia-
talno$¢ w duzej mierze opiera na wolontariacie. Gléwng charakterystyka ustug
swiadczonych przez agencje opiekuncze, poza ich odptatnoscia, jest fakt, iz ich
oferty obejmuja szerszy zakres pomocy niz oferta panstwowa. Oznacza to, ze agen-
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cje opickuncze §wiadcza nie tylko ustugi opiekuncze, ale takze zajmuja si¢ szeroko
pojeta pomoca domowa (zakupy, sprzatanie, pranie) czy tez wyprowadzaniem psa,
optatami rachunkow, dotrzymaniem towarzystwa. Rozbudowana jest takze for-
ma ustug opiekunczych, na przyktad przez ustuge nocnego czuwania przy senio-
rze (night sitting service). Senior korzystajacy z ustug agencji opiekunczej ustala
wspolnie z agencja zasady i zakres wspotpracy. Analizujac srodowiskowy system
wsparcia dla senioréw w aspekcie agencji opiekunczych, nalezy podkresli¢ istotng
zasadg, ktora jest wspotpraca sektora panstwowego z sektorem prywatnym. Prze-
jawia si¢ ona na przyktad kierowaniem seniorow, ktorzy nie spetniaja kryteriow
pomocy spotecznej, do sektora prywatnego®. Innym rodzajem wspotpracy jest
taczenie ustug sektora panstwowego (np. ustuga Meals on Wheels) z prywatnym
(np. ustugi opiekuncze). Jest to przyktad koordynacji dziatan r6znych podmiotow
w obrebie zintegrowanego modelu opieki nad seniorem.

W przypadku stowarzyszen i organizacji pozarzadowych dziatajacych
na rzecz senioré6w wsparcie kierowane do tej grupy spolecznej przybiera odmien-
ny charakter. Dla zobrazowania zakresu wsparcia ze strony sektora non-profit po-
stuze si¢ przyktadem gléwnej organizacji alzheimerowskiej dzialajacej na terenie
Anglii, Walii i Irlandii P6tnocnej — Alzheimer’s Society — United Against Demen-
tia. Cele tej organizacji, jak i innych organizacji oraz fundacji alzheimerowskich,
to: popularyzacja i upowszechnianie wiedzy na temat demencji, zwlaszcza choroby
Alzheimera, organizacja réznych form pomocy dla chorych i ich rodzin, wymiana
informacji i ksztatcenie osob opiekujacych si¢ chorymi (Durda, 2010: 82). Nato-
miast glownym celem organizacji Alzheimer’s Society jest podejmowanie dzia-
tan, a takze zbieranie funduszy na rzecz rozwoju badan naukowych dotyczacych
choroby Alzheimera (Alzheimer’s Society — United Against Dementia, About us).
Organizacja ta wspiera osoby chore oraz cztonkow ich rodziny przez poradnic-
two z zakresu choroby oraz opieki nad osoba chorg, a takze kontakt posredni i/lub
bezposredni z odpowiednio przygotowanymi wolontariuszami. Ponadto prowadzi
rozne programy dotyczace problematyki choroby Alzheimera oraz trudno$ci zwia-
zanych z opieka nad osobg chorg. Przyktadowym programem jest ,,Gtos Demencji”
(Dementia Voice), skierowany do 0sob z doswiadczeniem w sprawowaniu opieki

2 Kryteria pomocy spotecznej w Anglii zestawione sg w czterech grupach, z ktorych kazda od-
powiada pewnym potrzebom i sposobom funkcjonowania jednostki. Grupy te skonstruowane
s przez stopniowanie potrzeb i sytuacji zdrowotnej konkretnej osoby: krytyczne (Critical)
— zagrozenie zycia, osoba nie jest w stanie samodzielnie wykonywac¢ codziennych czynnosci;
istotne (Substantial) — osoba ma duze trudno$ci w podejmowaniu czynno$ci dnia codzienne-
go 1 wystepuje duze ryzyko wyrzadzenia sobie krzywdy; umiarkowane (Moderate) — osoba
jest w stanie funkcjonowaé w swoim $rodowisku domowym z matymi trudno$ciami, ale nie
wystepuje ryzyko wyrzadzenia sobie krzywdy; niskie (Low) — osoba funkcjonuje samodziel-
nie w swoim §rodowisku domowym przy odczuwaniu pewnych trudnos$ci zwiazanych z wie-
kiem, ale nie ma w tym momencie ryzyka utraty zdrowia i niezalezno$ci — zob. Department
of Health, 2002.
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nad osobami cierpigcymi na demencj¢. Opiekunowie proszeni sa o dzielenie si¢
swoimi do$wiadczeniami, aby oferowana pomoc byta adekwatna do potrzeb osob
chorych (Alzheimer’s Society — United Against Dementia, Dementia Voice). Dru-
gim przyktadem programu jest ,,Trening i Doradztwo” (Training and Consultan-
cy). Jest to program, w ktorym oferowane sg profesjonalne szkolenia dotyczace
demencji. Ich odbiorcami moga by¢ zarowno organizacje, jak i osoby indywidu-
alne (Alzheimer’s Society — United Against Dementia, Dementia Professionals).
Organizacja Alzheimer’s Society upowszechnia wiedzg¢ na temat problematyki
choroby Alzheimera takze przez wydawanie poradnikow oraz tworzenie filmow
online, dostepnych bezptatnie dla zainteresowanych ta tematyka (YouTube).

W zakresie wsparcia Srodowiskowego dla 0sob starszych oferowanego przez
sektor pozaformalny najistotniejszym aspektem z punktu widzenia seniora i jego
rodziny jest jego roznorodnos¢ w kontekscie $wiadczenia ustug odptatnych (agen-
cje opiekuncze) oraz wspotpraca tego sektora z sektorem panstwowym. Drugi
wazny element wigze si¢ z dziatalno$cig organizacji i stowarzyszen dla seniorow,
ktore przez swoje inicjatywy i programy stwarzaja mozliwosci uzyskania wspar-
cia w postaci zdobycia informacji czy kontaktu z osobami majgcymi doswiad-
czenie w sprawowaniu opieki nad chorym. Wsparcie oferowane przez organiza-
cje ma takze charakter wsparcia emocjonalnego i psychicznego dla rodzin, ktore
opiekuja si¢ osobami chorymi. Jest to istotny aspekt przede wszystkim dla naj-
blizszych opiekunow osob chorych, czyli tak zwanych opiekunéw nieformalnych
(informal carer), ktorzy przedstawieni sag w ostatniej cze$¢ niniejszego artykutu.

4. Wsparcie nieformalne seniora

Wsparcie nieformalne jest szczegdlnym rodzajem wsparcia, gdyz zapewniane jest
ono osobie chorej przez najblizsza osobe, ktora przewaznie jest cztonek rodziny
(maz, zona, syn, corka, wnuk, wnuczka) lub sasiad/ka. Jako$¢ zycia chorego se-
niora w duzej mierze zalezy od postawy i kompetencji jego gtownego opiekuna.
Rola opiekuna wigze si¢ z wieloletnim towarzyszeniem choremu, zaspokajaniem
jego roznorodnych potrzeb, wykonywaniem wielu zadan i czynnosci pielegnacyj-
no-opiekunczych oraz ponoszeniem pelnej odpowiedzialnosci za bezpieczenstwo
i zdrowie chorego cztonka rodziny (Nowicka, 2015: 132). Wejscie w stosunek opie-
kunczy zmusza cztowieka do reorganizacji dotychczasowego zycia (osobistego,
zawodowego, towarzyskiego). Co wigcej, naraza opiekuna na przezywanie rézne-
go rodzaju sytuacji stresogennych (Nowicka, 2015). Oznacza to, ze zapewnienie
wlasciwej opieki osobie chorej jest dla jej rodziny oraz innych podmiotéw duzym
wyzwaniem.

W systemie pomocy spotecznej w Anglii podkreslana jest znaczaca rola opie-
kuna nieformalnego w sprawowaniu opieki nad osobg starsza. Przejawem tego jest
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angielska ustawa dotyczaca opiekunow nieformalnych z 1995 roku — Carers’ Act,
ktora jako pierwsza po$wiecona jest w catosci opiekunom nieformalnym (Wal-
msley, Northedge, Warner, 2005: 40). W ustawie tej postanawia sie, ze w stosunku
do opiekunow musi zosta¢ przeprowadzona analiza ich wtasnych potrzeb, niezalez-
nie od potrzeb osoby, ktorg si¢ opiekuja (Carers Assessment). Opiekun nieformalny
odgrywa duzg role przy konstruowaniu pakietu pomocy dla seniora. Uwzglednia-
ne sa wowczas potrzeby opiekuna i jego tryb zycia. Przyktadowym wsparciem dla
opiekuna, ktére zapobiega jego wypaleniu, jest ustuga polegajaca na zapewnieniu
mu odpoczynku i wytchnienia (respite care) w sprawowaniu opieki nad chorym
cztonkiem rodziny. Ten rodzaj wsparcia polega na zorganizowaniu odpowiedniej
opieki (wizyty opiekunek) osobie starszej na okres kilku dni. W tym czasie opie-
kun nieformalny ma czas na wypoczynek (np. wyjazd na wakacje). Ten rodzaj
wsparcia oferowany jest zarowno przez system pomocy spotecznej (ustuga dostep-
na dla opiekundéw dwa razy w roku), jak i przez sektor prywatny (ustuga dostgpna
odptatnie w prywatnych agencjach opiekunczych). Podkreslanie rangi opiekuna
nieformalnego jako gtownego opiekuna osoby starszej jest istotne z tego wzgledu,
ze wskazuje na potrzebg wspierania opiekunow nieformalnych. Skuteczne wspar-
cie udzielane opiekunowi nieformalnemu przyczynia si¢ bowiem do kontynuowa-
nia trudnej roli gtdbwnego opiekuna i zapobiega wypaleniu sig.

Ponadto wsparcie udzielane opiekunowi nieformalnemu wpisuje si¢ w opie-
ke srodowiskows dla seniora, gdyz sprzyja koncepcji korzystania ze srodowisko-
wych form wsparcia, majacych na celu umozliwienie seniorowi jak najdtuzszego
przebywania w miejscu zamieszkania.

5. Zakonczenie

Demograficzne starzenie si¢ ludnosci Europy wymusza dokonywanie zmian w po-
lityce spotecznej w Polsce i calej Europie. Przeksztalceniom ulega nie tylko orga-
nizacja pomocy spotecznej, ale takze samo podejscie do starosci i 0sob starszych.
Ostatnia faza zycia cztowieka coraz czesciej jawi si¢ nie jako niemoc, bezradnosé¢
1 niepetnosprawnosé¢, ale jako czas na realizacj¢ swoich pasji, marzen czy podej-
mowanie nowych wyzwan. ,,Mtodsze osoby starsze”, ktorych zdrowie pozwala
na sprawne funkcjonowanie, mogg aktywnie cieszy¢ si¢ zyciem i przyjmowac
nowe role spoteczne (Boyd, Bee, 2007: 4). Natomiast ,,starsi”, ktorzy wymagaja
opieki, majg perspektywe pozostania w swoim dotychczasowym miejscu zamiesz-
kania przy uzyskaniu pomocy adekwatnej do ich potrzeb. Zmiany w obrebie or-
ganizacji pomocy spotecznej wigza si¢ zatem z rozwojem opieki sSrodowiskowe;j,
ktorej priorytetem jest podejmowanie dziatan majgcych na celu wspieranie senio-
ra w jak najdtuzszym zamieszkiwaniu w jego dotychczasowym $rodowisku do-
mowym. Oznacza to, ze opieka instytucjonalna staje si¢ ostateczng forma wspar-
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cia w calej strukturze organizacyjnej opieki spotecznej. Podkreslanie znaczenia
opieki srodowiskowej sprawia, ze w skutecznym i jako§ciowym aspekcie zapew-
niania wsparcia dla seniora ksztaltuje si¢ nowa idea, ktora okresli¢ mozna mia-
nem zintegrowanego modelu opieki. Model ten oznacza wspodtprace i koordyna-
cje dziatan r6znych podmiotow w obrebie sektora formalnego, pozaformalnego
i nieformalnego. Wsparcie udzielane seniorowi na bazie wspdlpracy tych trzech
sektorow zwigksza szanse na dtuzsze funkcjonowanie seniora w jego miejscu za-
mieszkania, a tym samym zapobiega przedwczesnemu skierowaniu do domu po-
mocy spotecznej.
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Abstract: The main aim of the article was to present three aspects of community care for the elder-
ly in England: formal care which is provided by government, non-formal which is private care as well
as non-governmental organisations (NGOs), informal care mostly provided by family members. Pres-
entation of these three forms of support for the elderly was to highlight the importance of multidis-
ciplinary co-operation as the core value in creating an effective care package of an elderly person.
Interdisciplinary approach in community care provision gives an elderly person opportunities to re-
main in his/her own home environment. The new way in functioning of social care tends to be called
integrated care model where co-operation and coordination of various tasks is essential. This article
emphasises the importance of family member who provides care on a daily basis.
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1. Introduction

Very rapid evolution of technology in recent years has meant that collection and
processing of large volume datasets at a very low aggregation level has become
available even for small companies. By means of statistical methods, these com-
panies can derive valuable information from the data and be more competitive,
make better decisions and reduce costs. In the banking sector, lenders may want
to know if a given borrower will repay his or her debt. The answer to that is credit
scoring which allows them to assess the borrower’s risk. Credit scoring is simply
“the use of statistical models to transform relevant data into numerical measures
that guide credit decisions” (Anderson, 2007: 6). These numerical measures are
called scores and they rank clients with respect to their credit risk. As for statis-
tical models, it seems that logistic regression is the most widely used method for
modelling credit risk. A number of various techniques, such as linear regression,
discriminant analysis, mathematical programming, neutral networks, or decision
trees, are also available.

By means of credit scoring, lenders can grant credit to new applicants or ex-
isting clients (cross-sell) and expand their business much more. Moreover, credit
scoring is used to calculate the PD parameter which is an important part of cal-
culating capital requirements in the advanced internal ratings-based approach.

When developing a scoring model (also known as a scorecard), it is crucial
to evaluate its statistical quality. In other words, one needs to know how good
a scoring model really is in a sense of its performance which is represented by its
discriminatory power (i.e. the ability to distinguish those clients who will repay
their debt and those who will not repay it). To measure that, there are several meth-
ods used in order to evaluate the performance of the scorecard and compare alter-
native models at the stage of the developing process or to evaluate performance
of the scorecard as a part of its maintaining process.

Despite its relatively short history (dating back roughly to the 1950s), credit
scoring has rapidly expanded in the field of finance during the last few decades
(Abdou, Pointon, 2011). There exist a few books where statistical measures for as-
sessing scoring models quality can be found (see Anderson, 2007; Crook et al.,
2007; Finlay, 2010; Rezac, Kolacek, 2012; Siddiqi, 2017), but there are differenc-
es in names or symbols for particular statistics (such as the Kolmogorov-Smirnov
statistic) to deal with. Names for particular curves also differ across publications
(e.g.: the concentration curve). Moreover, these curves often vary in axes, so they
are not equivalent (see: the Lorenz curve in Siddiqi, 2017).

The purpose of this paper is to review the most widely used statistical methods
for gauging quality of a scoring model, standardise the above-mentioned differ-
ences in names and definitions of particular measures and discuss their main char-
acteristics. Special attention has been paid to the measures related to the Lorenz
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curve and the Gini index. In addition, it is discussed what features are important
in the process of developing a scoring model. In section 2, logistic regression
is introduced as the most common approach to modelling credit risk. The next
two paragraphs focus on graphical (section 3) and numerical (section 4) methods
for assessing quality of a scoring model. These sections contain typical measures
of discriminatory power of scoring models where the pseudo Gini index, Kolmog-
orov-Smirnov statistic, divergence and other methods are pointed out. In section 5,
a case study based on a comparison of three scoring models is conducted.

2. Assessing the discriminatory power

First of all, it is crucial to outline what is actually modelled. Lenders are interested
in the identification of those clients who will repay their debt and those who will
not (a state called default). Let Y be the Bernoulli random variable that can take
one of two values for each (k= 1, ..., K) observation:

(1

¥ = 1, when default occurs
ke 0, otherwise.

The final scorecard will vary across a given default definition, so it is very
important to be cautious when setting the dependent variable Y. In practice, the
definition depends on the days past due (DPD) and the amount past due. That be-
ing said, a client is marked as “bad” (default occurred) when the DPD and the
amount past due exceed a given threshold at a given time horizon, otherwise he/
she is marked as “good” (non-default).

Logistic regression, which is the most common technique to assess client cred-
it risk, is given by equation (Hosmer, Lemeshow, Sturdivant, 2013):

Logit(p, )= 0, + @" x,, (2)

where:

Pr
1-p,
p, 1s the probability that the case k is a good client, i.e. p, (Y, = 0),

B, is an intercept and B is a vector of estimated parameters,
x, is a vector of explanatory variables with values for the case .

Developing a scoring model, one has to keep in mind two main properties:
discriminatory power (the ability of the model to distinguish good and bad clients)
and accuracy (the ability of the model to predict default probabilities of clients).

Logit(p,)=1In is the natural logarithm of odds ratio also called score and
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The first stands for the degree of ranking ability, while the latter focuses on the
model fitting to observed values of dependent variable. For lenders, power is
the primary attribute, i.e. distinguishing good and bad clients, whereas accuracy
may be secondary, and it can be attained through calibration (see: Anderson, 2007).
Measuring power and accuracy should be part of any developing and maintaining
process of a credit scoring model.

3. Graphical methods for assessing quality
of scoring models

Lorenz and concentration curves

The Lorenz curves and concentration curves are widely used tools for the anal-
ysis of economic inequality and redistribution. The Lorenz curve (LC) was
first introduced by Lorenz (1905) as a method of measuring the concentration
of wealth. Let Y be a non-negative random variable, f(y) its probability densi-
ty function and F(y) the cumulative distribution function of ¥. Moreover, let
0,(p)=F,'(p)=inf{y| F,(y)> p}, p & (0;1) denote the quantile function (the in-
verse cumulative distribution function). The Lorenz function can be given by the
following formula (see e.g.: Cowell, 2000):

0,(p)
i mpdey (»)

L (p)=d=="— """
) [ var,(»)

3)

The above-mentioned formula can be applied when the theoretical probability
distribution of Y is known and can be estimated from the data. In practice, we usu-
ally obtain the Lorenz curve directly using the finite population form of L (p)
which is given as:

_ Yy rly <
iy Sl <o)
Zi:l‘y[

with /{.} as an indicator function being equal to 1 if “” is true and 0 otherwise.

The Lorenz function of the variable Y refers to cumulative outcome propor-
tions of population members ranked by the values of the same variable Y. Using
another ranking variable X, while still measuring the outcome in terms of Y, leads
to the so-called concentration curve (see e.g.: Cowell, 2000) which is often wrong-
ly called the Lorenz curve.

(4)
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Ly, (p) f iip)f i}fn (xy)dydx
xv \P)=

[ yar ()

where: £ (x, y) is the density of the joint distribution of X and Y (see e.g.: Bishop,
Chow, Formby, 1994). For the finite population of size , formula (4) can be sim-
plified to:

: (5)

l-]ilyil{xi <Oy (p)}
Z:'N:lyi ‘

In the credit scoring context, the empirical concentration curve given by for-
mula (6) is applied with the scores S playing the role of the ranking variable X, while
the variable of interest Y is binary (bad or good client). The graphical presentation
of (6) takes the form of a plot with the empirical cumulative distribution function
(ECDF) of bad clients F, (s) on the horizontal axis and the empirical cumulative
distribution function of good clients F,, _(s) on the vertical axis (see e.g.: Rezac,
Kolacek, 2012). It is used to present the discrimination power of a given scoring
model at any score value (Figure 1).

Ly (p)= (6)

1
0.9
0.8
0.7
0.6
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] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Feao(s)

=Concentration Curve (example) Random model  essm|deal model

Figure 1. Concentration curve
Source: own elaboration

By means of the Lorenz and related curves, one can analyse the performance
of scoring models at any value of the score. The diagonal line shows the perfor-
mance of a random model (the model which randomly assigns score to good and
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bad clients); on the other hand, an ideal model assigns higher score values only
to good clients (perfect separation between distributions of good and bad clients).
In practice, the lower or upper values of the score are often investigated where
a threshold (a particular value of the score below which all clients are classified
as bad clients) is expected, e.g.: if 50% of bad clients is rejected, also roughly 10%
of good clients is rejected at a given score value (see: point C in Figure 1).

The same curve, but with a reversed axis, called the Receiver Operating Char-
acteristic (ROC), one can find in Anderson (2007), Finlay (2010), Hosmer, Leme-
show, Sturdivant (2013), Siddiqi (2017).

Cumulative Accuracy Profile
Another graphical way to assess quality of a scoring model is the Cumulative Ac-
curacy Profile (CAP). This figure contains the cumulative distribution function
of all clients on the horizontal axis and the cumulative distribution function of bad
clients on the vertical axis. The CAP curve easily shows repercussions of rejecting
the proportion of bad clients in terms of rejecting all clients (at any score value).
An example of Cumulative Accuracy Profile is presented in Figure 2.

1

0.9
08 B
0.7
0.6
0.5 C A
04
03

Fsap(s)

0.2
0.1

0
0 01 02 03 0.4 0.5 0.6 0.7 08 09 1

Fn(s)

——=Cap curve (example) Random model esm]|deal model
Figure 2. CAP curve

Source: own elaboration

A random model means that the model randomly assigns score to good and
bad clients. The curve for an ideal model goes from point (0,0) through point (w,1)
to point (1,1), where w, is the fraction of all bad clients. The closer the CAP curve
(for a given model) is to those for the ideal model, the better the scoring model is.
Considering point C (0.1,0.46) as the threshold value, we reject 10% population
and also get rid of 46% of bad clients.
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Fish-eye graph

The fish-eye graph (also called the D curve) is a convenient method for investi-
gating quality of a scoring model. It consists of plotting the empirical cumulative
distribution function (ECDF) for both good and bad clients with respect to the
score value. By means of the Fish-eye graph, one can analyse disproportions be-
tween fractions of good and bad clients. The greater the disproportions, the bet-
ter the scoring model is. In fact, this method is connected with D statistic, which
is defined as the maximum difference between empirical cumulative distributions
(see: section 4).

1

09
0.8
0.7
0.6
0.5

ECDF

0.4
0.3
0.2
0.1

G

-0 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
score

== ECDF of bad clients e ECDF of good clients

Figure 3. Fish-eye graph

Source: own elaboration

For the score that holds the maximum absolute value we have got the greatest
disproportion between the fraction of bad and good clients. For example, at the
score equal to 2 or smaller, there is a subset of population which consists of 81%
of the empirical distribution of bad clients and 40% of the empirical distribution
of good clients (Figure 3).
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4. Numerical characteristics for assessing quality
of scoring models

Gini index and related measures

The popular Gini index of inequality (Gini, 1912; 1914) was first proposed in 1912
but it became known after the publication from 1914 indicating the relation with
the Lorenz curve. The Gini index can be described by several mathematical rep-
resentations — each of them can be given its own interpretation and naturally leads
to different estimator formulas. Among these formulas, the most popular is the ge-
ometric approach based on the Lorenz function (3) where the Gini index is defined
as double the area between this function and the diagonal called the /ine of equal
shares, as described in Figure 1:

A
G=——=24=1-2B,
A+ B (7

where: A4 is the area between the diagonal and Lorenz curve and B stands for the
area under the Lorenz curve.

Another popular representation of the Gini index, proposed by Gini in 1912,
is based on the absolute mean difference A, known as the Gini mean difference
(GMD). This measure is a result of dividing the value of the absolute mean differ-
ence by the doubled expected value of Y:

A
G—Z, ()

where A = E'|Y, — Y| is the expected value of the differences between the random
variables Y, and Y, which come from the same distribution and represents varia-
bility of Y. The formula (8) enables the interpretation of the Gini index in terms
of relative variability so it represents the so-called statistical approach.

When the form of the theoretical distribution of the random variable Y
is known, we can utilise formulas (7) and (8) to determine the parametric esti-
mates of the Gini index, as is usually the case in income studies. When we want
to evaluate the Gini index directly from the data, we can apply several finite pop-
ulation representations of the Gini index (Jedrzejczak, 2010). In particular, for-
mula (8) takes the form:

G %Zi]Zlin _yl'|

2 )
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One can equivalently apply the following formula based on cumulative dis-
tributions functions:

GZT yF(y)dﬁ(y)—l, (10)

where F (y) is the empirical cumulative distribution function and # is the mean
for the empirical values of the random variable Y. It is worth noting that formula
(9) can lead to numerous problems when dealing with large datasets, especially
in credit scoring where there are at least thousands of observations, while the re-
sults obtained by means of formula (10) can be ambiguous and lead to different
values, depending on whether ECDF(y) is left or right continuous. One solution for
that is data aggregation, though it usually leads to underestimating the true value
of Gini index (Gastwirth, 1972).

To handle that, one may transform geometric formula (7) for the empirical
values of the random variable Y, incorporating the so-called trapezium rule:

G=1-3((F-F )x(L+L,), (an

where:
F is the cumulative distribution function of ¥,
L, is the value of the Lorenz curve for the i-th observation.

For purposes of gauging the discriminatory power of a scoring model, one can
apply a modification of the Gini inequality index called the concentration index
or pseudo Gini index (also called the Gini, Gini statistic, Gini index, Gini coeffi-
cient, see: Siddiqi, 2017; Finlay, 2010). It is based, contrary to the classical Gini in-
dex, on the concentration curve given by (4) and (5). It can be calculated from the
data using the modification of formula (10) called the Brown formula (Finlay, 2010):

G=1->

i=

N
(FBadl (S)_FBad, ‘ (S)) X(FGood, (S)+FGood, ‘ (s))}, (12)
2
where:
Fy,q (s) —is the empirical cumulative distribution function of bad clients’ scores
for the i-th observation,
Fiypq (s) —is the empirical cumulative distribution function of good clients’ scores
for the i-th observation.
The pseudo Gini index is very widely used to evaluate the discriminatory
power of a scoring model. The classical Gini index measures the degree of ine-
quality and takes values from <0; 1>, whereas the pseudo Gini index takes values

from <-1; 1> and measures the concentration of good and bad clients, moreover,
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it gauges the direction of the relationship between scores and the dependent varia-
ble. Positive values mean that there is a positive relationship between the score and
the dependent variable (the higher the score, the better the client), negative values
mean that there is a negative relationship (the lower the score, the better the client),
and value 0 means the model randomly assigns the score to the predicted variable.
Absolute value 1 means an ideal model (the case when the distributions of good
and bad clients are perfectly separated). The pseudo Gini index is connected with
c statistics by the following relation:

1+ Gini
= (13)

where (13) is treated as the probability that a randomly selected observation from
the distribution of bad clients has the score lower than a randomly selected obser-
vation marked as a good one:

c=P(s,>s,|Y,=0NY,=1), (14)

The minimum value of ¢ equals 0.5, which means that the model randomly
assigns scores to clients, on the other hand, the maximum value 1 means a perfect
separation of good and bad observations.

In fact, the pseudo Gini index defined by formula (12) is a special case
of Somers’ D statistics with a discrete variable (Newson, 2006; Thomas, 2009).
Moreover, there is a measure called the Accuracy Rate which is always equal
to the value of the pseudo Gini for any scoring model.

The Accuracy Rate (4R) is a measure based on the CAP curve and it is calcu-
lated as:

A A

AR = =
ALB  05x(1—w, ) (15)

where:

A is the area between the CAP curve and the diagonal,

B is the area between the ideal model’s CAP and the diagonal,
w, is the fraction of all bad clients in the population of all clients.

Kolmogorov-Smirnov statistic

A measure of separation frequently used in the USA is the well-known Kolmog-
orov-Smirnov (D) statistic (Kolmogorov, 1933; Smirnov, 1936), which was orig-
inally proposed as a consistency test (see: e.g.: Domanski, 1979). The Kolmogor-
ov-Smirnov test is based on the comparison of empirical and theoretical cumulative
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distribution functions and verifies the hypothesis if a sample comes from a popu-
lation with a specific (continuous) distribution, i.e.:

H,:F(x)=F(x)

. (16)
HI:F(x)iF (x)

where: F(x) is the empirical distribution function based on the sample, F"(x) is the
theoretical cumulative distribution function with known parameters. The D, test
statistic is defined as (Domanski, 1979):

D, = max|F* (x)—F(x)

; (17)

which is the maximum absolute difference between the empirical cumulative dis-
tribution function estimated on a random sample and the theoretical cumulative
distribution function.

The D, test applied in credit scoring is a statistic defined as the maximum
difference between the cumulative distribution function of bad clients and the cu-
mulative distribution of good clients:

D, = max|FBad (S)—F(;ood (S)| . (18)

Firstly, the main disadvantage of D statistic is that it often chooses the score
value that is too high or too low (usually D, is obtained somewhere in the mid-
dle of the score range) for the scorecard threshold. Secondly, D, statistic only tells
us the maximum disproportion between the fractions of good and bad clients
at some score value, hence it quite poorly describes quality of a scoring model
as a whole. Thus, it is important to analyse the fish-eye graph and D statistic to-
gether and use them in conjunction with other measures as well.

Divergence

Divergence is a simple measure of separation of two groups. The measure can
be easily obtained as the squared difference between the average scores of good
and bad clients divided by their average variance (Siddiqi, 2017):

(TFGood - 7T/S’azd )2

2 j—
v (U(Z?aad +‘7c2;ood)/2 '

(19)

Divergence is a parametric statistic which assumes that scores are normally
distributed — this is an important limitation in the context of applicability because
in practice the distribution of scores can often differ from the normal distribution.
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Lift

Lift is a useful measure to assess the predictive power of a scorecard in each score
interval. One can gauge how a model performs in a chosen range of the score
—in a particular range where a threshold value is expected. Lift is defined as the
ratio of the cumulative distribution function of bad clients and the cumulative dis-
tribution function of all clients (Rezac, Kolacek, 2012):

 Fuy (a)

Lifi(a)= . (20)

The presented measure indicates the number of times that the considered scor-
ing model is better than the random model in a range of the score [s_. ; a]. Intui-
tively the higher the value of Lift, the better the scoring model is. Value 1 corre-
sponds to a random model.

Distribution similarity index

The distribution similarity index (SI) was first proposed by the Polish statistician
Egon Vielrose (1960) and has been well-known in economic research since then,
especially in the field of income distribution analysis. This technique can also
be applied to the evaluation of credit scoring systems and is described by the fol-
lowing equation (Domanski, 2001):

K
S ="y "min(w,,w,) | Q1)

i=1

where:

i

Wy = 5 is the fraction of bad observations in the i-th score interval in the total

i

number of bad observations,
8 . . . . . . .
Wei = E is the fraction of good observations in the i-th score interval in the total

number of bad observations, min(.) is a function which returns the smallest value
from two arguments. The SI takes values from 0 to 1, where 0 means that the dis-
tributions are disjoint (perfect situation) and 1 means that structures of considered
distributions are the same (random assignment of scores to clients). Obviously, the
smaller the value of SI, the better the scoring model is.
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5. Case study

As the illustration of the behaviour of the methods mentioned above, we investi-
gate the quality of three different scoring models which can be applied to the same
group of clients. Compared scorecards were developed to distinguish clients who
are likely to repay their debts and those who are not. Basic information about the
scorecards' is given in Table 1.

Table 1. Models comparison — basic statistics

Model I Model IT Model II1
Number of predictors” 6 6 7
Min. score -9.22 —10.44 -9.78
Avg. score 7.90 7.45 7.77
Max. score 11.45 9.24 10.34

* All of the estimated parameters are significant at 5% level.

Source: own calculations

The performance of these models has been examined on the basis of a dataset
which consists of 5000 credit clients (non-mortgage loans) and 300 of them were
bad clients’. In Table 2, the pseudo Gini index, D, statistic, Divergence and Sim-
ilarity Index (SI) for each scoring model have been presented.

Table 2. Pseudo Gini, D , Divergence and SI statistics

Model T Model 11 Model 11T
Pseudo Gini 74.53% 73.26% 68.20%
D, 61.55% 60.38% 53.09%
Divergence 2.58 241 1.95
SI 0.39 0.40 0.48

Source: own calculations

All of the computed global statistics outlined in Table 2 show that Model I has
the highest discriminatory power, but Model 11 is almost as good as Model 1. On the
other hand, Model 11 seems to have the lowest discriminatory power. Given these
measures, one can say that Model I performs only slightly better than Model 11, but
all of these values are at an acceptable level. According to the pseudo Gini index
(74.53% vs 73.26%), D, statistic (61.55% vs 60.38%), Divergence (2.58 vs 2.41) and

1 Due to privacy policy, the structures of the models are not provided. All of the scorecards are
acceptable from the statistical point of view (i.e. assumptions, the significance of the estimat-
ed parameters).

2 Aclient was marked as bad when the days past due and the amount past due exceeded 90 days
and 120 EUR respectively.
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Similarity Index (0.39 vs 0.40), both models have similar discriminatory power.
Because the pseudo Gini and the other measures cannot recognise a model which
is significantly better than its competitors, further examination is necessary.

By means of Lift (eq. 20), it is possible to investigate performance of the mod-
els in particular score intervals, obtained by dividing all clients into decile groups
(see Table 3).

Table 3. Lift values

Decile Obs’ Model I Model IT Model ITI
Bad obs™ | LIFT Bad obs LIFT Bad obs LIFT

1 500 125 4.17 180 6.00 134 447
2 500 92 3.62 48 3.80 69 3.38
3 500 44 2.90 19 2.74 35 2.64
4 500 23 2.37 15 2.18 22 2.17
5 500 13 1.98 7 1.79 16 1.84
6 500 2 1.66 11 1.56 9 1.58
7 500 1 1.43 10 1.38 9 1.40
8 500 0 1.25 5 1.23 3 1.24
9 500 0 1.11 1 1.10 1 1.10
10 500 0 1.00 4 1.00 2 1.00

ALL 5000 300 300 300

“The number of clients in each decile.
“The number of clients marked as bad in each decile.

Source: own calculations

It turns out that values of Lift differ across given models, especially in the
first decile group, in favour of Model II and Model I11. Model I is roughly 4 times
better than a random model, whereas Models II and III are 6 times and roughly
4.5 times better than random selection, respectively. In this case, the maximum
value of Lift would be equal to 10, hence Model II performs much better than the
remaining ones in lower score intervals (the first and second decile).

Analysing the CAP curve (Figure 4), one can say that Model I performs better
in higher values of scores (better separates the best clients from good clients) and Mod-
el II performs better in lower values of scores (better separates the worst clients from
bad clients), whereas Model 111 seems more balanced (separates the best clients from
good clients and the worst clients from bad clients with similar discriminatory power).

Discriminatory power can also be visualised by plotting concentration curves
for each model. Curves show concentration of bad and good observation across
all possible score values (see Figure 5). On the basis of the concentration curves
(Figure 5), it can be noted that Model II is much better than Model I and Mod-
el I1I in lower score values, where a threshold is usually expected. For example,
setting the threshold at a particular score value, for Model I, 60% of bad clients
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is rejected and also 12.4% of good clients is rejected (see: point B in Figure 5), for
Model IT 60% of bad clients is rejected and also 6.8% of good clients is rejected
(see: point A in Figure 5) and for Model 111 60% of bad clients is rejected and also
13.6% (see: point C in Figure 5) of good clients is rejected.

FsAD(S)

FGoon(s)

1
0,9
0,38
0,7
0,6
0,5
0,4
0,3

0,2
0,1

0 01 02 03 0,4 0,5 0,6 0,7 0,8 0,9 1
Fn(s)

Model | Modell ==—=Modellll ==-<-=- Random model e I|deal model

Figure 4. CAP curves for Model I, Model Il and Model Ill

Source: own elaboration

A
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

Feap(s)

==—= Model | Modelll =—=Model lll ====- Random model e |deal model

Figure 5. Concentration curves for Model |, Model Il and Model Il
Source: own elaboration
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To sum up, all presented graphical methods and numerical characteristics for
assessing quality of a scoring model lead to a particular choice which is Model II.
Despite similar quality of the models based on global measures (taking into ac-
count all possible score values, see: Table 2), it has turned out that they perform
quite differently in particular ranges of scores. In this case, the second model is the
most reasonable for lenders in terms of quality due to its high discriminatory power
in the lower range of the score where a threshold value is often expected to be set.

6. Conclusions

In a rapidly changing economic environment, rich in large volume data available
at a low aggregation level, it becomes crucial for lenders to extract information
about their customers in order to explore the market, make smart decisions and
manage credit risk properly. These activities can be facilitated by the use of scor-
ing models which produce scores based on consumer credit data. Scores are meas-
ures which rank clients with respect to their credit risk. The ability to gauge qual-
ity of a scoring model plays a key role in its developing or maintaining processes.

In this article, the most common methods (such as the pseudo Gini index, Kol-
mogorov-Smirnov statistic) for measuring quality of a scoring model were pre-
sented, simultaneously the author standardises the names of these methods (e.g.:
the pseudo Gini index, concentration curve). It turns out that particular measures
are named in various ways (often incorrectly), probably due to high contribution
of practitioners in the development of credit scoring. Also, a case study was con-
ducted which contained application of statistical measures for assessing quality
of a scoring model in comparison analysis between three scoring models. It was
shown that global measures should be analysed in conjunction with the local meas-
ure called Lift and graphs such as the concentration curve and Cumulative Accu-
racy Profile (CAP), especially when at first glance the models are not essentially
different.
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Uwagi na temat statystycznych miar oceny jakosci modelu scoringowego

Streszczenie: Jednym z podstawowych zadan bankéw jest udzielanie kredytow i pozyczek pie-
nieznych. Z punktu widzenia kredytodawcy w procesie kredytowaniem niezwykle istotna jest oce-
na ryzyka zaniechania ptatnosci zobowigzan potencjalnego kredytobiorcy. W celu selekgji klientéw,
obok oceny ich zdolnosci kredytowej, coraz czesciej wykorzystuje sie modele scoringowe wchodzgce
w sktad metodologii tzw. scoringu kredytowego (creditscoring). W podejsciu tym z punktu widzenia
kredytodawcy kluczowa jest jakos¢ doboru jednostek, ktorym kredyt zostanie przyznany. To, czy kla-
syfikacja dokonywana na podstawie modelu scoringowego jest dobra, moze by¢ opisane za pomo-
Cq statystycznych miar oceny jakosci.

Mimo coraz wiekszej popularnosci metod scoringowych w praktyce gospodarczej literatura dotyczaca
statystycznych metod oceny ich jakosci jest w dalszym ciggu stosunkowo uboga. Ponadto w publika-
cjach na ten temat czesto wystepuja rozbieznosci w zakresie nazewnictwa oraz konstrukgji poszcze-
golnych miar. W artykule przedstawiono charakterystyke najczesciej stosowanych statystycznych miar
oceny jakosci modelu scoringowego (m.in. indeksu pseudo Giniego, statystyki Kolmogorova-Smir-
nova, krzywej koncentracji), a takze podjeto prébe standaryzacji nazewnictwa oraz postaci samych
miar jakosci modelu scoringowego. Ponadto przedstawione zostato studium przypadku, w ktérym
dokonano analizy poréwnawczej trzech modeli scoringowych w kontekscie ich jakosci klasyfikacyjnej.

Stowa kluczowe: scoring kredytowy, jako$¢ modelu scoringowego, krzywa Lorenza, krzywa kon-
centracji, wspodtczynnik Giniego
JEL: C52
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1. Introduction

Financial performance of individual companies, their subclasses, classes, groups
or divisions is subject to constant monitoring. Good financial condition leads
to growth and development, and guarantees satisfaction to all stakeholders. Poor
performance, on the other hand, may lead to bankruptcy, which usually has neg-
ative consequences for the achievement of goals of all the stakeholders involved.

An evaluation of financial performance is a multidimensional assessment.
It is based on multiple criteria, including profitability, financial liquidity, financial
independence, and risk. Results of an analysis of individual criteria create an incom-
plete picture of performance. For this reason, synthetic measures are sought which
would enable a more generalised performance evaluation as well as an early identi-
fication of opportunities and threats. It poses a challenge not only to a comparative
analysis of individual companies but also subclasses, classes, groups, and divisions.
A comparative evaluation of financial performance of, for instance, divisions against
other divisions delivers useful information both to the government for the purpose
of policy making and to all stakeholders for the purpose of decision making. What
is essential here is not the actual figures at any given moment but the tendencies,
which can be recognised even based on three different observations made over time.

Financial performance of companies and their groups is influenced by a num-
ber of factors. In general, they can be grouped into external and internal factors.
The first group includes macroeconomic, political, legal, social, technological
and environmental, etc. factors as well as industry-related factors, among which
M. Porter identifies intensity of competitive rivalry, threat of new entry, threat
of substitution, supplier power and buyer power. Most of these factors are beyond
the management’s control. Internal factors, on the other hand, are those which are
directly related to the decisions made by the company. Identification of the com-
pany’s position among its peers in terms of the basic factor — i.e. the country’s
current economy — points to the significance of other factors influencing financial
performance.

The aim of the paper is, firstly, to present opportunities for using a dynamic
version of the taxonomic measure of development in a comparative and complex
assessment of financial performance in PKD divisions, and, secondly, to evaluate
changes in this area in the years 2014-2016. The analysis will enable the identi-
fication of divisions with the lowest and highest risk related to the current finan-
cial performance, which should provide significant support to all the stakeholders
in the decision making process.

For the purpose of developing the ranking of divisions, the following sources
were used: industry indicators published jointly by the Financial Analysis Com-
mission at the Research Council of the Accountants Association in Poland and In-
foCredit (Dudycz, Skoczylas, 2016; 2017; 2018), and statistical data available from
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the Statistics Poland. The methods employed included: critical literature review
methods, financial analysis methods and statistical methods such as a correlation
analysis and a dynamic version of the taxonomic measure of development.

2. Directions and methods of evaluating financial
performance in business organisations

Current financial performance is a reflection of all operations of business entities
involving their assets, financial condition and results of their operations (Nowak,
2017: 41). The holistic character of this category and its relevance to the evaluation
of both past performance and future growth opportunities makes it a topic of multi-
directional and multidimensional investigations performed by all their stakeholders.
Depending on the investigator, the analysis may be either internal or external. The
former type of analysis is performed inside the company using all the available in-
formation, and as such can be a causal analysis incorporating elements of the com-
pany’s operations. The latter type of analysis is carried out by stakeholders from the
company’s environment and it is based on the information available to the public.
The scope of the external analysis is inevitably narrower although the information
gap has been recently reduced by regulations obliging certain entities to disclose
nonfinancial information (Directive 2014/95/EU, the Act on Accounting). In the
current study, the external analysis of internal factors is applied. An analysis and
evaluation of financial performance can focus on an individual company, affiliat-
ed companies or separate groups of companies. This assessment is multidirection-
al; current performance can be compared and contrasted with other periods, plans
or other entities. This last direction is believed to deliver the greatest cognitive value.
Identification of the company’s position among similar companies leads to a varie-
ty of positive or negative reflections on the reasons behind the present situation and
forms the foundation for decision making. This value is further increased by infor-
mation on the financial situation of the economic sector and the trend in its evolu-
tion over the minimum required for an assessment period of three consecutive years.

An evaluation of financial performance is a multidimensional assessment
whose main focus is on profitability, financial liquidity, efficiency, debt (financial
independence), and risk (Sierpinska, Jachna, 2004: 15; Wasniewski, Skoczylas,
2004: 10—12; Gabrusewicz, 2014: 24-32). For this reason, developing a ranking
of entities so as to make comparisons among them is difficult, which is why certain
simplifications are made — only one indicator, e.g.: sales, net profit or economic
value added serves as a reference. Such a methodological assumption which lim-
its the analysis solely to the final results (defined in various ways) disregards other
— equally important — evaluation criteria such as financial liquidity, debt and risk.
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In response to this approach, synthetic measures are sought. In banks, credit risk
assessment employs credit scoring. More and more often, due to their advantag-
es, taxonomic measures are employed (e.g.: Nowak, 1990; Stawicki, Sojak, 2001;
Sieminska, 2002: 262-276; Pietrzykowski, Kobus, 2006; Siudek, 2006; Witkows-
ka, Witkowski, 2014: 126—134; Zielinska-Chmielewska, Strézik, 2015: 397-408;
Skoczylas, Batog, 2017: 387-397; Skoczylas, Batog, Sobieraj, 2017). In this group
of methods, in turn, structural classifications, and discriminative analysis in par-
ticular, have been enjoying great popularity for many years (e.g.: Hadasik, 1998;
Hotda, 2001; Hamrol, Czajka, Piechocki, 2004; Maczynska, Zawadzki, 2006).
Ranking methods, including the taxonomic measure of development, are appreci-
ated for their cognitive value, yet they still remain underused.

3. Taxonomic measure of development as the base
of objects ordering according to characteristics
of their financial situation

The taxonomic measure of development allows us to order objects according
to their attributes. In Poland, the taxonomic measure of development was intro-
duced by Z. Hellwig (1968). He proposed the measure based on the distance between
an individual object and the ideal solution (or the negative-ideal solution)!. The ap-
proach proposed by Hwang and Yoon (1981) was slightly different. Their method
TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) uses dis-
tances from the ideal solution and from the negative-ideal solution at the same time.

In both methods, analysed attributes could have a stimulant, nominant or des-
timulant character. The TOPSIS method assumes that each attribute is monoton-
ically increasing or monotonically decreasing. In the current research, only stim-
ulants and nominants were present. Hence nominants should be transformed into
stimulants. In the literature, many ways of transformation can be found (Nowak,
1990; Gatnar, Walesiak, 2004; Mtodak, 2006). The applied transformation is giv-
en by formula (1).

A (1)
Yo2M, —x,, gdy x> M,

where:
i —object’s number,

1 In the literature, different names of the ideal solution and negative-ideal solution can be found:
the upper pattern (ideal object, upper pole) and the lower pattern (anti-ideal object, lower pole).
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i=1,2,...,n,
n — number of objects,
j=12, ..k

k — number of variables,
j — variable’s number,
M, - median of j-th variable,
Xy~ original value of the j-th variable (nominant) for the i-th object,
X;— value of the j-th variable (nominant) for the i-th object after the transforma-
tion into a stimulant.
The second step of TOPSIS procedure is normalisation which allows for com-
parison across the variables. The zero unitarisation method was applied — see for-
mula (2) (Kukuta, 2000; Batog, 2003).

xij — Il’llIlj

2 =TT 2)

man — Il’lll’lj

where:

minj — minimum of the j-th variable,

max; — maximumof the j-th variable,

z,,— value of the j-th variable for the i-th object after normalisation.

The values of z, lie in the interval (0, 1). In the next step, the distances be-
tween every object and the ideal solution as well as the distances between every
object and the negative-ideal solution were calculated. The ideal solution is the
theoretical object with the biggest values of variables after normalisation and the
negative-ideal solution is the theoretical object with the lowest values of variables
after normalisation. In the case of application of formula (2), all variables for the
ideal solution take value 1 and all variables for the negative-ideal solution take val-
ue 0. The distances were calculated using the formula for the Euclidean distance.

In TOPSIS, measures of development (relative closeness) are computed
by means of formula (3).

dy+dy (3)

where:
g, — taxonomic measure of development for the i-th object,
d,, — distance between the i-th object and the negative-ideal solution,
d,, — distance between the i-th object and the ideal solution.

The taxonomic measure of development lies in the interval {0, 1). The closer
its value for a given object reaches 1, the higher the position of this object in the
ranking,.

www.czasopisma.unilodz.pl/foe/  FOE 4(343) 2019


http://www.czasopisma.uni.lodz.pl/foe/

44 Wanda Skoczylas, Barbara Batog

The aim of the research was to assess the rankings for three years therefore
the dynamic version of TOPSIS was used. The dynamic version of TOPSIS means
that transformation of nominants into stimulants and normalisation were conduct-
ed for all three years at the same time. This kind of approach allows for compari-
sons jointly across objects and years.

4. Methodological assumptions and findings

The study focused on the investigation of individual divisions of the Polish Classi-
fication of Activity (PKD) 20072, for which financial indicators are estimated and
published by the Financial Analysis Commission at the Research Council of the
Accountants Association in Poland in collaboration with InfoCredit. Their calcu-
lation was based on information published in financial statements (prepared in ac-
cordance with the Accounting Act) of 47,864 enterprises in 2014, 52,311 enterprises
in 2015 and 42,406 enterprises in 2016. Those enterprises conducted their business
activity throughout Poland. From the point of view of their size measured by the
sales revenues or employment level (similarly as in the whole economy), those were
mainly micro and small enterprises.

The study covered the years 2014-2016. Considering the significance of ex-
ternal factors for financial performance of individual divisions, gross value added
for the entire period is worth summarising (see Table 1).

Table 1. Gross value added in the years 2014-2016

Dynamics

Item 2014 2015 2016 101572014 [ 2016/2015 | 201672014
Total gross value added | 1,525,005 | 1,596,366 | 1,642,904 104.7 102.9 107.7
(current prices
in PLN million)”
of which: 44,939 39,630 44,308 88.2 111.8 98.6
Sector 1 (A)
Sector 2 (B, C, D, E) 386,652 | 417,216 | 435,734 107.9 104.4 112.7
Sector 3 (F) 119,680 | 127,481 114,572 106.5 89.9 95.7
Sector 4 (G, H, 1, J) 444,688 | 466,884 | 479,231 105.0 102.6 107.8
Sector 5 (K, L) 149,071 | 143,324 157,659 96.1 110.0 105.8
Sector 6 (M, N, O, P, 379,975| 401,831 | 411,400 105.8 102.4 108.3
Q.R.,S)

“Gross value added is an essential element of GDP; it is calculated as the difference between the global output
and intermediate consumption.

Source: own study based on data from Statistics Poland (b)

2 Statistics Poland (a).
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As shown in Table 1, gross value added was rising throughout the entire peri-
od of study, although in 2016 that growth was less dynamic. Declining gross val-
ue added can be observed in sectors 1, owing to a drop in 2015, and 3, where good
performance in 2015 was followed by much poorer in the following year. Other
sectors reported ambiguous results. The most dynamic growth in gross value add-
ed was observed for sector 2. In the less favourable year 2015, sector 5 saw a dy-
namic growth in gross value added.

For the purpose of evaluating financial performance in this study, the follow-
ing indicators and their arithmetic means were used:

x1 — return on assets — stimulant,

X2 — return on equity — stimulant,

x3 — net profit margin — stimulant,

x4 — return on sales — stimulant,

x5 — EBITDA to sales ratio — stimulant,

X6 — cash ratio — nominant,

x7 — quick ratio — nominant,

x8 — current ratio — nominant,

x9 — days sales outstanding — nominant,

x10 — days payable outstanding — nominant,

x11 — inventory turnover — nominant,

x12 — equity and long-term reserves to fixed assets ratio — nominant,

x13 — fixed assets to total assetsratio — nominant,

x14 — total debt ratio — nominant.

The list of divisions under analysis includes 79 divisions for which 2014-2016
data were available.

Before calculating taxonomic measures of development, correlation coeffi-
cients were estimated for all the indicators for individual years since the explan-
atory variables should not be strongly correlated. Given that absolute correlation
coefficients between indicators should not exceed 0.8, the following three indica-
tors needed to be excluded from further analysis:

x2 —return on equity,

X7 — quick ratio,

X8 — current ratio.

First, the analysis was carried out for 6 sectors. Based on the information
on PKD divisions comprising each sector, indicators for each sector were next
calculated as weighted arithmetic means — weighting the division means by the
number of companies in each division of the sector. The results are summarised
in Table 2.

Table 2 reveals that the best financial performance was reported for compa-
nies in sector 2: Industry, and it gradually improved over the entire period. Compa-
nies in that sector outperformed their peers in the last year of analysis. Other sec-
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tors which saw a gradual improvement in their financial performance were sectors
6 and 5. Companies from sectors 3 and 4 suffered from a deterioration in their finan-
cial performance in 2016 following a temporary improvement in 2015. And compa-
nies in sector 1 were clearly in the worst financial condition. Financial performance
of individual sectors was usually consistent with the tendencies in gross value add-
ed, with two exceptions however — sector 5 in 2015, and sectors 1 and 4 in 2016.
In the first case, a drop in gross value added was accompanied by an improvement
in financial performance, whereas in the other case the opposite can be observed.

Table 2. Ranking of sectors

Rank
Sector 2014 2015 2016
1 | Agriculture, forestry, hunting and fishing: section A 14 17 18
2 |Industry: sections B, C, D, E 3 2 1
3 | Construction: section F 13 5 16
4 | Market services: sections G, H, I, J 9 7 11
5 | Financial services: sections K, L 15 12 10
6 | Other services: sections M, N, O, P, Q, R, S 8 6 4

A more detailed summary of financial performance of individual divisions

in sector 1 is shown in Table 3.

Source: own study

Table 3. Ranking of PKD divisions in sector 1: Agriculture, forestry, hunting and fishing: section A

Division Rank
2014 2015 2016
01 2 3 5
02 6 9 8
03 7 4 1

Source: own study

Companies in Division 03 Fishing and aquaculture outperformed their peers.
In the other two divisions, the situation continued to worsen, although in each
year companies from Division 01 Crop and animal production, hunting, includ-
ing service activities, were ranked much higher than those in Division 02 Forest-
ry and logging.

Financial performance of companies representing divisions comprising sec-
tor 2: Industry, and its changes over time are summarised in Table 4.

In the ranking for the sector: Industry, the leaders were companies from Divi-
sion 20 Manufacture of chemicals and chemical products, and their situation con-
tinued to gradually improve. Companies from Division 25 Manufacture of fabri-
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cated metal products, except machinery and equipment also held a high position,
yet it gradually deteriorated. Two divisions reported exceptionally dynamic growth
in their ranks: Division 21 Manufacture of basic pharmaceutical substances and
medicines and other pharmaceutical products as well as Division 24 Manufacture
of metals. The lowest position was found for Division 6, i.e. Extraction of crude
petroleum and natural gas, and it remained relatively stable over time. Extremely
dynamic changes over time can be observed for the ranks of Division 11 Manufac-
ture of beverages. Companies from that division graduated from the 25" position
to number 1 in the following year to drop again to the 35" position in 2016. During
the three-year period considered, a gradual decline can also be seen for Divisions
26 Manufacture of computer, electronic and optical products and 29 Manufac-
ture of motor vehicles, trailers and semi-trailers excluding motorcycles. Compared
to 2015, the worsening of the financial situation also occurred in Division 27 Man-
ufacture of electrical equipment.

Table 4. Ranking of PKD divisions in sector 2: Industry: PKD sections B, C, D, E

. Rank . Rank . Rank
Division Division Division
2014 | 2015 | 2016 2014 | 2015 | 2016 2014 | 2015 | 2016

05 82 85 72 16 46 56 53 27 38 15 58
06 87 90 89 17 36 49 34 28 13 14 21
08 37 30 45 18 51 54 57 29 11 23 32
09 73 77 75 19 26 48 42 31 28 16 12
10 69 67 65 20 7 5 4 32 47 40 29
11 25 1 35 21 55 24 9 33 44 39 61
12 81 76 78 22 20 10 8 35 60 74 50
13 27 62 33 24 52 41 17 36 86 84 83
14 63 71 68 25 2 3 6 38 66 70 64
15 22 59 31 26 18 19 43 39 79 88 80

Source: own study

Even though the gross value added increased in the Industry sector over the
whole period, the observed improvement in financial performance was not equal-
ly distributed across all the divisions. Some of them performed better while oth-
ers — worse. It follows that apart from economic growth there were also other fac-
tors at play.

Performance of companies in the Construction sector was not stable over time.
Detailed information for individual divisions is shown in Table 5.

Despite an overall drop in gross value added in this sector, financial perfor-
mance of companies in Division 41 Construction of buildings continued to system-
atically improve, unlike in the other two divisions, i.e. Division 42 Works related
to construction of civil engineering, and Division 43 Specialised construction ac-
tivities, especially in 2016.
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Table 5. Ranking of PKD divisions in sector 3: Construction: section F

Division Rank
2014 2015 2016
41 8 7 4
0 3 5 9
83 2 1 6

Source: own study

In the Market services sector, an overall growth in gross value added was ob-
served. The ranking of divisions from the viewpoint of their financial performance
is presented in Table 6.

Table 6. Ranking of PKD divisions in sector 4: Market services: sections G, H, |, J

. Rank . Rank
Division Division

2014 2015 2016 2014 2015 2016
45 46 45 48 55 34 37 36
46 30 28 33 56 23 25 20
47 40 39 38 58 24 31 17
49 14 12 15 59 6 26 11
50 2 29 35 60 19 32 44
51 41 1 42 61 9 5 13
52 16 10 27 62 4 3 7
53 21 47 43 63 8 22 18

Source: own study

In sector 4 Market services, there were companies from Division 62 Computer
programming, consultancy and related activities which outperformed their peers.
However, the situation worsened in the last year of study. Improvement in position
in terms of financial performance in 2016 was observed for companies in Division
58 Publishing activities. The highest decreases throughout the analysed period,
on the other hand, were seen in Divisions 50 Water transport and 60 Public and li-
cence programmes broadcasting. A significant reduction in the occupied position
also applied to Division 53 Postal and courier activities. However, in the last year
of analysis there was a reversal of the unfavourable trend in that Division. Dy-
namic changes in ranks were observed for Division 51 Air transport, which might
have resulted from the small size of the sample.

The ranking of PKD divisions in the next sector, Financial services, is shown
in Table 7.

According to the data presented in Table 7, the best financial performance can
be seen in Division 65 Insurance, reinsurance and pension funding, except compul-
sory social security. Over time, however, the position of that division deteriorated,
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despite general growth in the gross value added in the entire sector. In contrast
to that, companies in Division 68 Real estate activities reported improved finan-
cial performance. Negative changes in positions, especially in 2015, can be seen
in Division 66 Activities auxiliary to financial services and insurance activities
and pension funding, and Division 64 Financial service activities, except insur-
ance and pension funding; the condition of companies in the latter division was
visibly the worst, as it held the last position each year.

Table 7. Ranking of PKD divisions in sector 5: Financial services: sections K, L

Division Rank
2014 2015 2016
64 10 12 11
65 2 1 4
66 3 8 6
68 9 7 5

Source: own study

Companies from individual divisions of sector 6 Other services are shown
in Table 8 providing their positions in the sector’s ranking.

Table 8. Ranking of PKD divisions in sector 6: Other services: sections M, N, O, P, Q, R, S

Division Rank Division Rank

2014 2015 2016 2014 2015 2016
69 6 4 2 82 11 5 7
70 31 23 26 84 39 13 3
71 40 33 83 85 49 54 47
72 46 27 55 87 50 41 24
7 29 » 36 88 2 44 20
74 30 38 17 90 68 63 69
75 18 15 9 91 64 60 67
77 21 8 25 92 61 66 65
78 37 28 51 93 53 45 2
79 34 35 5 94 59 57 62
80 58 48 56 96 1 10 16
81 14 12 19

Source: own study

The best financial performance in the entire analysis period was recorded
by companies from Division 69 Legal, accounting, bookkeeping and auditing ac-
tivities; tax consultancy. The most dynamic improvement in position, and hence
financial performance, can be seen for divisions: 84 Public administration and de-
fence; compulsory social security and 87 Residential care activities, and 74 Other
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professional, scientific and technical activities, particularly in 2016. On the oth-
er hand, the divisions where financial performance deteriorated include: 79 Tour
operator, middlemen, agents and other reservation service and related activities,
and 96 Other personal service activities. Firms providing services such as wash-
ing and (dry-)cleaning of textile and fur products; hairdressing and other beauty
treatment; funeral and related activities; physical well-being activities and other
personal service activities not elsewhere classified, which were the leader of the
2014 ranking, two years later, in 2016, were ranked 16™.

5. Conclusions

The theoretical and empirical analyses have led to the following conclusions:

1. Financial performance of companies and PKD divisions, reflecting, on the
one hand, their ex-post efficiency and, on the other hand, their future growth
opportunities, should become the subject of multidirectional causal analyses
of various scopes.

2. The multi-criterial approach to evaluation of financial performance used
so far provides partial and scattered information thus preventing the genera-
tion of a more holistic picture. For this reason, synthetic measures are sought
to enable a more generalised evaluation of performance.

3. A dynamic approach to the taxonomic measure of development allows for
comparisons over time, i.e. it reveals a tendency, which offers a greater cog-
nitive value than an evaluation of a single period.

4. Employment of a synthetic measure of financial performance enables ranking
the entities under study, i.e. evaluating them in space by indicating their posi-
tion and distance to the leader, and is always a strong stimulus for improving
efficiency of operations.

5. The study indicates that in certain macroeconomic conditions the financial
performance of individual sectors and divisions within them can vary. It fol-
lows that other determinants of performance remain significant, including
those within the management’s control.

6. The ranking presented in this paper is an important source of information for
policy makers who create a framework for business operations as well as for
the senior management and other stakeholders who make decisions leading
to the achievement of their individual goals.
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Podejécie dynamiczne w poréwnawczej ocenie sytuacji finansowej sekgcji i sektoréw
polskiej gospodarki

Streszczenie: Sytuacjg finansowg przedsiebiorstw oraz ich grup stale sg zainteresowani wszyscy
interesariusze. Podstawowe wskazniki, ktore sg brane pod uwage przy ocenie sytuadcji finansowej,
to rentownos¢, ptynnosc finansowa, niezaleznos¢ finansowa i ryzyko. Analiza kazdego ze nich z osob-
na nie zawsze daje jednoznaczne wyniki. W takim przypadku pomocne sg metody syntetyczne.
Do takich metod nalezy rangowanie z wykorzystaniem taksonomicznej miary rozwoju. Celem arty-
kutu jest przedstawienie mozliwosci wykorzystania dynamicznej wersji taksonomicznej miary roz-
woju w porownawczej, kompleksowej ocenie sytuacji finansowej dziatéw oraz ocena wystepujacych
na przestrzeni trzech lat zmian w tym zakresie. Dane wykorzystane do opracowania rankingu dzia-
tow pochodza ze wskaznikow sektorowych Komisji Analizy Finansowej Rady Naukowej Stowarzysze-
nia Ksiegowych w Polsce, przygotowywanych we wspétpracy z InfoCredit oraz z Gtéwnego Urzedu
Statystycznego.

Stowa kluczowe: sytuacja finansowa, taksonomiczna miara rozwoju
JEL: M21, M40, C38
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1. Introduction

The recent financial crisis of 2008 has clearly shown how quality of financial as-
sets is important in the stability of the global financial system. Public deposit in-
surance creates moral hazard for banks which can thus finance risky assets, using
insured deposits, poorly monitored by depositors. As a result, the banking system
may be more vulnerable to crises of insolvency (empirically this thesis is con-
firmed by such scholars as: Anginer, Demirgiic-Kunt, Zhu, 2013; Lambert, Noth,
Schuwer, 2013; L¢, 2013).

One of the basic functions of the banking system is the transaction safety of its
participants: financial and non-financial entities. It manifests itself in security op-
erations they carry out. Therefore, for this function to be fulfilled, deposits used
for transactional purposes by these entities should be risk-free (Gorton, Pennacchi,
1990; Berger, Herring, Szegd, 1995; Albinowski, 2015: 464).

Currently, in banking, innovations that would increase the security of trans-
actions, and thereby lead to strengthening the stability of the system, are sought
out. The following matters stand in the way of this process: the above-mentioned
toxic assets, moral hazard, universality of banks (although isolated cases of “sep-
aration” of banks, where the credit function is separated from the function of de-
posit, occur), and the process of consolidation of the sector.

According to the banking theory, there are two commonly known alterna-
tives which aim to ensure the smooth functioning of the payment system. These
are: public deposit insurance (Demirgiic-Kunt, Kane, Laeven, 2014) and the sys-
tem of narrow banking — NB. The re-polonisation of banks, currently considered
to be an important innovation and a change of current approach to, among others,
deposits and loans, also starts to play an important role in this process for the Pol-
ish banking system.

The revival of the concept of NB should interest the advocates of innovation
and change in the financial sector. It is also important due to the negative effects
of the existing deposit insurance. The primary objective of a return to narrow bank-
ing is to ensure the stability of the payment system without also incurring the cost
of deposit insurance, which can be achieved by identifying the risks that accom-
pany this process, and subsequently — to try to mitigate them.

The aim of the article is to identify the risks arising from the attempt to stabi-
lise the payment system using NB, which in practice means imposing restrictions
on the types of assets held by banks and on handling current deposits.
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2. The nature and concepts of narrow banking
— literature review

A narrow bank is a financial institution which invests in assets with zero (or min-
imal) degree of risk of decline in market value, and thus is able to meet its obliga-
tions to depositors, regardless of all (or almost all) events in the financial markets.
Thus, a narrow bank is a financial institution that issues demandable liabilities and
invests in assets that have little or no nominal interest rate and credit risk.

The following financial intermediaries are examples of narrow banks (Pen-
nacchi, 2012: 2):

1. 100% Reserve Bank (RB): Assets are high-powered money in the form
of currency or central bank reserves. Liabilities are noninterest-bearing,
demandable deposits issued in an amount equal to or less than the reserves.

2. Treasury Money Market Mutual Fund (TMMMEF): Assets are Treasury bills
or short-term investments collateralised by Treasury bills (i.e. repurchase
agreements). Liabilities are demandable equity shares having a proportion-
al claim on the assets.

3. Prime Money Market Mutual Fund (PMMMF): Assets are Treasury bills
and short-term Federal agency securities, short-term bank certificates of de-
posits, bankers” acceptances, highly rated commercial paper, and repurchase
agreements backed by low-risk collateral. Liabilities are demandable equity
shares having a proportional claim on the assets.

4. Collateralised Demand Deposit Bank (CDDB): Assets include low-credit-
and interest-rate-risk money market instruments. Liabilities are demandable
deposits that have a secured claim on the money market instruments and are
issued in an amount equal to or less than the money market instruments.

5. Utility Bank (UB): Similar to a CDDB but collateral can include retail loans
to consumers and small businesses in addition to money market instruments.

In the above-presented sequence of examples, asset portfolios are increasingly
less restrictive in terms of their credit- and interest-rate risks. Another difference
in these examples is the composition of liabilities. Such a liability structure lim-
its the bank’s assets to cash and marketable securities for which a net asset value
(NAV) could be readily computed to buy and redeem equity shares. An alterna-
tive liability structure (CDDB and UB) is to issue both demandable deposits and
nonredeemable equity capital. Under this structure, the bank is permitted to set
the interest rate on deposits, as opposed to having it determined by the returns
on the bank’s assets, as in the case of the all-equity narrow bank. G. Gorton and
G. Pennacchi (1993) note that the freedom to set deposit rates allows banks to ex-
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ercise greater market power and also to invest in some nonmarketable assets be-
cause a NAV is not required to redeem deposits.

The author of the phrase “narrow bank” is R. Litan (1987), who proposed “the
separation of distinct funds, investing only in safe assets and handling deposits
on demand, from financial holdings” (Albinowski, 2015: 465). NB defined this way
is characterised by the following features: the lack of loans from the deposits; ex-
tremely high liquidity; extremely high security of assets; lower interest rates paid
to depositors; a regulatory framework with a higher level of control, limited in-
vestment operations, and a high degree of institutional transparency.

The first references of NB date back to 1929. The economic crisis of 1929 was
a good basis for the implementation of far-reaching vision of repairing the finan-
cial system with the use of NB. The study addressed to US President Franklin De-
lano Roosevelt called “Chicago Plan” marked the beginning of institutional con-
trol of banking. It was then that the system of state supervision and bank deposit
guarantee was created (Phillips, Roselli, 2011; Cipiur, 2014).

Some modern public banks already constituted examples of “narrow banks”.
They were formed as a response to the inability of the market to organise a stable pay-
ment system (Roberds, Velde, 2014). Among the public banks which maintained the
full equivalency of their obligations in standard money were such entities as Banco
di Rialto in Venice or Wisselbank in Amsterdam. In turn, the public debt secured the
obligations of the Venetian Banco del Giro and Viennese Staatbank. Among contem-
porary examples of “narrow banks” are money market funds investing in short-term
debt securities issued by central banks and accountable governments.

“The system that existed in New York in the years 1838—1863 was also an ex-
ample of narrow banks. Banks operating under the Free Banking Act of 1838 pro-
duced their own banknotes which were fully paid in state bonds (King, 1983). Fol-
lowing the insolvency of some states in the early years after the implementation
of the system, assets permitted as collateral bonds were limited to the state of New
York and the federal government. This system was characterised by lower losses
for depositors” (Carlson, 2013; Albinowski, 2015: 465).

Against the background of these concepts, after the years, NB emerges again
in the “new edition” — see Table 1. In 1991, one of the first proposals was formu-
lated by Lowell Bryan McKinsey & Co. (Bryan, 1991). This proposal establishes
the creation of a financial holding company that performs and takes over the func-
tion of narrow banking. In practice, safe assets are deposited in the bank, while the
subsidiary of the bank (holding company) may hold a wide range of some of
the credit services, such as e.g.: mortgages. The subsidiary of the bank in this case
is committed to credit service, simultaneously diversifying the risk. The bank,
meanwhile, is supposed to ensure the safety of deposits.

Parallel to Lowell Bryan McKinsey & Co.’s concept, also in 1991, Professor
James Percie of the University of California, Berkeley (Percie, 1991) “put forward
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a proposal to separate monetary and financial functions for the individual institutions.
Monetary and payment functions had to be supported by banks or monetary com-
panies investing in central bank money and treasury debt securities, but also in cor-
porate bonds with a high credit rating; while financial functions were to be taken
over by financial services companies (intermediaries) —and in particular, purchases
of short-term and marketable securities. The stability of such an institution would
be ensured by the appropriate capital basis and public insurance deposits, covering
all its liabilities. The monetary company could collaborate with the credit company,
i.e. share the operational costs of the joint staff, office space, etc. Thanks to that, the
benefits from providing various financial services by one organisation would be pre-
served. To ensure the financial independence of the monetary company (and thus its
safety), any financial transactions between it and the related entities would be pro-
hibited. Moreover, the monetary company would not incur disproportionately large
operational costs resulting from the joint functioning of financial intermediaries. The
central bank (or other supervisory institution) would be entitled to liquidation of the
monetary company which chronically makes losses” (Albinowski, 2015: 473—-474).

Table 1. Classification of individual NB solutions

.. The authorisation to hold
q Pt The authorisation to hold
Permit/Authorisation short- and long-term safe
short-term safe assets
assets
It is forbidden to conduct Percie (1991) Litan (1987)
lending activities
Lending activities permitted n.a. Bryan (1991)

Source: own elaboration based on Kobayakawa, Nakamura, 2000: 109

In 2012, the concept of NB was also revisited by Jaromir Benes and Michael
Kumbhof, the economists affiliated with the IMF; in the study titled The Chicago
Plan Revisited (Benes, Kumhof, 2012: 17-20; Cipiur, 2014), the authors remind
that the obligation to demonstrate full security of bank deposits would deprive the
banks of the function of monetary creation. NB in this concept would mean, there-
fore, that the only remaining issuer of currency would be the state, and each loan
would have to be covered in real capital. Another important consequence is the
complete disappearance of panic assaults on banks, as they would not be able to pay
back the savings. The most important, however, is the predicted decrease of public
and private indebtedness. In this version of the concept of NB, banks would not
be completely cut off from credit activities. They would be able to conduct such
activities, but they would be allowed to spend only the initial capital, profits from
the deposits (payment processing, revenue from credit cards, etc.), funds borrowed
at interest from the government or from the market, e.g.: from investors willing
to bear above-standard risk for the financing of loans and credits. Governments,
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being the only entities authorised to issue currency, would not have problems with
a lack of money. The effect of bringing the cost to zero and obtaining money from
loans (bonds) by the government would be a total reduction of public debt. Banks
would have to borrow from the government to achieve full coverage of deposits
in the only acceptable currency — money issued by the state. Governments would
have a positive balance in relations with the banking sector and could buy up pri-
vate debts (buy-back), which would also reduce the debt of the private sector.

Prof. John H. Cochrane of the University of Chicago Booth School of Busi-
ness became the advocatefor another variety of NB. In the study titled Toward
a run-free financial system (Cochrane, 2014: 6—10), he also stresses that it is possi-
ble to eliminate runs on banks and banking crises in natural economic cycles. The
practical solution allowing to achieve this would consist in deposits on demand,
money market funds investing in assets of the lowest risk and one-day debt (over-
night) being secured solely and entirely with short-term treasury and fed. bonds.
The proposal of Prof. Cochrane therefore excludes banks from a large part of the
loan and credit activities, leaving them the accumulation of deposits, maintenance
of payments and intermediation in financial transactions.

3. The risks of narrow banking

The current “Renaissance” of the concept of NB is a consequence of the search for
and introduction of innovations and developments in the financial sector — especially
because of the negative effects of the existing deposit insurance (Kay, 2009: 95). The
merger of Alior Bank and BPH SA Bank (effected on 4.11.16; completion of the op-
erational merger: 31.03.17) as part of the re-polonisation of banks in Poland is an ex-
ample of the practical application of this concept in Poland (in the form of one of its
varieties proposed in 1991 in the proposals formulated by Lowell Bryan McKinsey
& Co.). Due to this merger, a subsidiary of BPH SA bank was established for the
sole purpose of offering loan (in particular mortgage) services. Meanwhile, Alior
Bank will handle the remaining products, mainly security deposits. This is the first
example of the NB application, but also of the consent to the NB project in Poland.

Before the financial crisis of 2008, nobody paid attention to whether a bank had
more deposits or loans, since access to money through the interbank market was
not hindered. The recent crisis has radically changed this view, as deposits became
the basis for the construction of lending activities. (Pennacchi, 2010; Wagner, 2010:
373-386). Therefore, in the wake of the potential risk of “toxic assets” (a financial
asset whose value has fallen significantly and for which there is no longer a function-
ing market), close attention should be paid to the quality of deposits (Kacperczyk,
Schnabl, 2011). Since the beginning of the crisis in 2008, banks in Europe (USD
7578.6 billion), Asia (USD 18486 billion) and North America (USD 15857.6 billion),
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due to their toxic assets and misguided loans, lost a total of USD 41.9 trillion (Fig-
ure 2). As of 2015, on the scale of the TOP 10 in Poland and in the world, the total
value of the write-downs of toxic assets amounted to USD 21.3 billion — Table 2.

(A)

Credit Agricole (10), France

Bank of America (9), USA

BNP Paribas (8), France

JPMorgan Chase (7), USA

HSBC Holdings (6), Great Britain

Mitsubishi UFJ, (5), Japan

Bank of China (4), China

Agricultural Bank of China (3), China

China Construction Bank Corp. (2), China
Industrial & Commercial Bank of China (1), China
(B)
Citi Handlowy (10)

Bank Gospodarstwa Krajowego (9)
Raiffeisen Polbank (8)

Bank Millennium (7)

Getin Noble Bank (6)

ING B Slaski (5)

mBank (4)

BZ WBK (3)

Pekao SA (2)

PKO BP (1)

102.5
101.1
102.9
101.8
102.8

M Indicator W
111.6 | ®C/D
118.9
120.1

119.7

50 100 150

101.4

102.6

105.6 M Indicator W

104.7 =¢/D
100.9
101.9

101.2

150

Explanation: C/D - ratio of loans to deposits; Indicator W — capital adequacy ratio; () — Position in the ranking

Figure 1. The readiness of the 10 largest banks
in the world (A) and in Poland (B) to grant loans. As of December 2016 (%)

Source: calculations and own elaboration based on data from reports of the NBP Report for 2016
and the ECB Report for 2016.
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Figure 2. Toxic assets and lost loans in banks in Europe, Asia and North America in 2008-2015,
in billion USD

Source: calculations and own elaboration based on data from reports: Eurostat, 2016; OECD, 2016

Table 2. Toxicity of assets of the 10 largest banks in Poland and in the world in 2015
as of 12.2015" in billion USD

Poland Write.-downs World Write.-downs
of toxic assets of toxic assets
PKO Bank Polski (1) 0.5 Industrial & Commercial 2.7
Bank of China (1) China
Pekao SA (2) 0.3 China Construction Bank 1.9
Corp. (2) China
Bank Zachodni WBK (3) 0.9 Agricultural Bank of China 2.0
(3) China
mBank (4) 0.2 Bank of China (4) China 2.2
ING Bank Slaski (5) 0.2 Mitsubishi UFJ (5) Japan 1.0
Getin Noble Bank (6) 0.3 HSBC Holdings (6) Great 1.4
Britain
Bank Millennium (7) 0.2 JP Morgan Chase (7) USA 2.0
Raiffeisen Polbank (8) 0.1 BNP Paribas (8) France 1.6
Bank Gospodarstwa 0.1 Bank of America (9) USA 1.1
Krajowego (9)
Citi Handlowy (10) 0.6 Credit Agricole (10) France 1.2
Total Poland 3.4 Total world 17.9

Source: Annual Report for 2015 for individual banks; The World Bank Annual Report 2017.

1 No data for 2016 due to incomplete balance in banks.

FOE 4(343) 2019 www.czasopisma.uni.lodz.pl/foe/



http://www.czasopisma.uni.lodz.pl/foe/
http://www.sfera-finansow.pl/bank/mbank/

Narrow Banking from the Perspective of Risk 61

Total loans of the Polish banking sector with foreign branches increased
by 5.6% y/y to PLN 994.89 billion at the end of December 2016, while deposits
increased during this period by 11% y/y to PLN 969.63 billion, according to data
from the Financial Supervision Commission (KNF Report 2016). Figure 1B, pre-
senting the ratio of loans to deposits and the solvency ratio, shows that potentially
the following banks have the greatest scope for growth in lending over the next
quarters of 2017 years: Bank Gospodarstwa Krajowego and PKO BP. These banks
have a high capital adequacy ratio and a good ratio of loans to deposits. Other Pol-
ish banks, with a varying capital adequacy ratio, are focused on lending, which
means a high commitment to their deposits. The following banks show the biggest
commitment: Getin Noble Bank: 105.6%, ING Bank Slqski: 104.7%, and Millenni-
um Bank: 102.6%. Other banks from the Polish TOP “10” group oscillate between
101.9% BZ WBK to 100.9% mBank.

This trend is confirmed by the world’s biggest banks — Figure 1A. Chinese
banks show the largest exposure of loans to deposits. And so in the case of: In-
dustrial & Commercial Bank of China, this ratio stands at: 121.7%, Agricultural
Bank of China: 120.1%, and China Construction Bank Corp.: 119.7%. In the case
of other major banks in the world, this indicator fluctuates between 118.9% (Bank
of China) and 101.1% (Bank of America).

The concept of NB entails both benefits and costs. If it is to be adopted
on a larger scale in the financial system (in Poland or globally), it should first
be carefully examined in terms of the size of the risk of implementation, and, there-
fore, such measures should be taken: (1) analysis of the structural risk resulting
from the systematisation of this concept (Figures 3, 4, 5, 6) and (2) analysis of the
risk resulting from the features of this solution (Figure 4). In the case of (1), it re-
fers to the following risk levels:
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1. Low: means eliminating (or significantly reducing) risky assets financed with
short-term debt by banks.

The low level

Limited benefits from maintaining savings in the form of
deposits on demand.

The decrease of potential government’s gains from the issuance
of money.

The lack of debt emission in full taxation — all financial entities
should be subject to regulation, otherwise the system risk could
transfer to the non-regulated sectors.

If the taxation of the debt encompasses also non-financial
companies, the access to operational credit will be hampered.

Strong incentives for financial intermediaries not regulated
under NB.

The lack of sufficient information for the depositors — if they
were to invest in capital shares, they would be exposed to risk
during the transactions with securities.

> D

Figure 3. List of the indirect risks for the low level in the concept of NB
Source: own elaboration

FOE 4(343) 2019  www.czasopisma.uni.lodz.pl/foe/


http://www.czasopisma.uni.lodz.pl/foe/

Narrow Banking from the Perspective of Risk 63

2.  Medium: means that the insured deposits cannot be used to finance risky as-
sets (excluding bonds with the highest rating); financing of lending activities
with uninsured deposits on demand is acceptable.

The medium level

The lack of distinction between panic, a bank run and a
fundamental banking sector crisis by the bank supervision.

Market discipline and macro-prudential supervision are
insufficient to ensure financial stability and they influence its risk.

Non-linear dependence between the severity of standards as to the
assets constituting insurance and the risk of the bank’s losses.

The central bank’s lax policy towards financial institutions may in
reality mean the financing of their creditors and create moral
hazard.

The state’s assurance to guarantee the obligations of financial
institutions offering payment service in case of a crisis.

Creating illusionary social awareness that depositors bear the risk
connected with investing in non-secured assets.

A A A A 4 4

Figure 4. List of the indirect risks for the medium level in the concept of NB
Source: own elaboration
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3. High: means full endorsement of funding of risky assets (including illiquid

loans) from insured deposits on demand.

LLEXX,

The high level

Creating an illusionary sense of security by banks copying their
own credit portfolios, e.g.: financing the same big companies of
high standing.

In the case of deep recession, all banks would demand public
funding, even if some of them remained solvent.

Market participants are forced to monitor banks’ activities on
their own, which is very hard in practice.

The reduction of credit supply in market segments in which
insured commercial banks would not be able to carry out
lending activities.

A bigger probability of systemic risk due to the search for
various forms of diversification of banking risk — many
entities invest in the same assets and make losses because of
the bankruptcy of one borrower.

Deposits insured only as monetary market funds.

Figure 5. List of the indirect risks for the high level in the concept of NB

Source: own elaboration

Tables 3 and 4 illustrate the comparison of presented levels of risk.
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Table 3. Distribution of risk for each of the levels in the concept of NB

Limiting the use of loans in uninsured

Type of assets deposits on demand
Yes No
. . . .. | Yes — High risk
Funding of risky assets from insured deposits No Low risk Medium risk

Source: own elaboration

Table 4. Risk of lack of proper application of the NB investment assets

Investment assets of the narrow bank

Risk

Central bank money

No liquid valuation of the share in investment
funds. No possibility of eliminating debt con-
tracts from the financial sector.

Treasury debt securities

There are no restrictions on short-term
financing. Bank run.

Short-term treasury debt securities

Low net benefits of halting a run on cash
resulting from the uncertainty of funding.
Insurance of deposits in banks.

Government and corporate debt securities with
a high rating

Lack of liquidity support from the central bank

Uninsured certificates of deposit issued by banks
and other debt securities with a high rating

Certificates of deposit issued by banks are due
on demand

Source: own elaboration

Other banking products

Non-narrow
banking

Figure 6. Distribution of systematisation of NB and non-NB products
Source: own elaboration
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In the analysis of the implementation of the NB concept — in addition to the
discussion of risk of systematisation of this concept —also the specificity of the risk
resulting from the features of this solution (2) (Figures 7 and 8) needs to be taken
into account — as mentioned earlier.

(1) The effectiveness of
the correlation between
deposits and loans

(2) Cost-effectiveness for
depositors

(3) The stability of the
financial system

(4) The availability of
credit to the non-
financial sector

*Separation of loans and deposits which are in
equilibrium leads to an increase in the operational
costs of the bank. The acquisition of deposits by
institutions not affiliated with institutions providing
credit results in a risk of partial loss of efficiency of
banks.

eInterference with the freedom to conclude contracts
may adversely affect the usability and profitability for
depositors that are — together with the bank — equally
vulnerable to liquidity shocks.

*The elimination or significant reduction of the role of
the official deposit insurance and implied state
guarantees, resulting in increasing the ratio of cash in
circulation in relation to deposits.

Deposits on demand protected with reserves in the
central bank or treasury bonds cause the banks to have
fewer funds for lending activities.

Figure 7. Distribution of risk due to the characteristics of NB
Source: own elaboration based on Albinowski, 2015: 466-470
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I= Other banking system’s

L)

features
Narrow

banking

Correlation of loans and
deposits, profitability for
depositors, the stability of
the financial system, Non-narrow
limited central bank banking

intervention, greater credit
availability to the non-
financial sector

L)

Figure 8. Distribution of systematisation of NB and non-NB features

Source: own elaboration

In particular, the following issues should be analysed: (1) the effectiveness
of the correlation between deposits and loans, (2) cost-effectiveness for deposi-
tors, (3) the stability of the financial system, and (4) the availability of credit to the
non-financial sector. In the available literature, these characteristics are also ana-
lysed by Albinowski (2015: 466—470).

The implementation of the narrow banking concept is determined by three
levels of stringency and risk:

1. Level 1: Elimination of bank financing of risky assets through short-term debt.

2. Level 2: Financing of credit operations from uninsured on-demand deposits.

3. Level 3: Financing of risky assets from insured deposits on demand.
Analyses of the types of risk associated with the implementation of the nar-

row banking concept focus on the following twelve issues:

A. The bank earns excess returns by investing in loans and securities whose re-
turns incorporate systematic risk premia but its cost of funding fails to reflect
these risk premia.

B. Theloan commitments, especially back-up lines of credit for asset-backed com-
mercial paper that funded off-balance-sheet structured investment vehicles.

C. The loans would be made by finance companies that issue commercial paper,
that is, debt similar to a bank’s uninsured certificate of deposit. Transaction
services would be provided by narrow banks. In the narrow-banking sys-
tem, each finance company (lender) issues uninsured commercial paper that
is purchased by many different MMMFs, and the government insures MMMF
shares rather than the commercial paper of finance companies.
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Each commercial paper (or uninsured certificate of deposit) is less risky than
the underlying assets (loans) of a bank or a finance company lender. Second-
ly, each MMMF does not hold just one commercial paper issue, but a diversi-
fied portfolio of them, which further reduces the risk of the MMMFs’ assets.
Government guarantees of banks’ certificates of deposit are analogous to put
options on each of banks’ assets, with exercise prices equal to the payment
promised to depositors.

If government insurance is restricted to narrow banks, non-narrow bank fi-
nancial firms have less incentive to become large and complex because their
growth cannot be subsidised by government-insured deposits.

In the above-presented sequence of examples (Financing of credit operations
from uninsured on-demand deposits), asset portfolios are increasingly less
restrictive in terms of their credit- and interest-rate risks. Another difference
in these examples is the composition of liabilities. Some narrow banks issue
only equity shares. Such a liability structure limits the bank’s assets to cash
and marketable securities for which a net asset value (NAV) could be readily
computed to buy and redeem equity shares. An alternative liability structure
(CDDB and UB) is to issue both demandable deposits and nonredeemable eq-
uity capital. Under this structure, the bank is permitted to set the interest rate
on deposits, as opposed to having it determined by the returns on the bank’s
assets, as in the case of the all-equity narrow bank.

The structural mismatches of assets and liabilities of the bank result from
preferences of the managing entities. Interference with the freedom to con-
clude contracts may therefore adversely affect the usefulness of depositors.
If there is synergy between deposit-taking and lending, then the separation
of these two activities may lead to higher operating costs of commercial
banks. The stability of a narrow-banking financial system may be jeopard-
ised by the elimination or significant reduction of the role of official deposit
insurance and implied state guarantees.

The narrow banking is often criticised for a negative impact on the volume
of credit for the non-financial sector. If demand deposits had to be backed
up by central bank reserves or government bonds, banks would have fewer
funds for credit activity.

The adaptation of the narrow banking concept requires further research.

There is a need for research that considers the optimal design of a financial sys-
tem when the government regulator is limited in its ability to assess risk. According
to G. Pennacchi: “If models hope to yield useful policy implications, they should
account for imperfections in risk-based capital standards and/or risk-based depos-
it insurance premia that create regulatory subsidies and misallocations of capi-
tal. Compared to firms that are government-supported and -regulated, uninsured
firms face market discipline that is likely to reduce moral hazard and its distortions.
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Research needs to better identify those financial services where government sup-
port would produce a net social benefit. Services such as maturity transformation
and liquidity insurance may not deserve costly government guarantees. Finally,
should further research support the general concept of narrow banking, there are
still open questions regarding the specific features of these banks. In particular,
how narrow should be these banks’ assets and should their liabilities be deposits
or equity shares (at fixed or floating NAVs) are questions that need better answers”
(Pennacchi, 2012: 31).

4. Conclusions

The main finding of the analysis performed is the confirmation of the research
hypothesis that: narrow banking is an effective concept to use to secure the sta-
bility of the financial system. Regardless of undoubted risks and criticism evoked
by NB, one has to remember that this is currently one of the few concepts that can
be used in order to secure the stability of the financial system. The recent financial
crisis of 2008 has forced the central banks to adopt solutions that would stabilise
the banking system. For this to happen, in the case of “narrow banking”, the mit-
igation of possible risks should be considered, thereby minimising the costs of its
adaptation to the banking system (Figure 9). The risk associated with the imple-
mentation of the concept of NB concerns two main elements: the structure result-
ing from the systematisation of the concept and its characteristics. The principal
risk associated with the implementation of the concept of NB results from: the cost
of deposit insurance, partial loss of efficiency of banks, mismatching of structures
of assets and liabilities of the bank (resulting in GAP), as well as the size and struc-
ture of loans to the non-financial sector.

As a result of the conducted analysis, 6 indirect risks were identified, each
for the assumed risk level: low, medium and high. Full mitigation of the identified
risk levels will significantly improve the effectiveness of the NB concept in order
to stabilise the global financial system.
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Mitigation of risks
generated by
narrow banking

No deposit
Insurance costs

> S

GUARANTEE
MORALHAZ OF THE MORALHAZ
PAYMENT
- SYSTEM )/
STABILITY

Figure 9. Adaptation of the concept of NB to the banking system
Source: own elaboration
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Narrow banking. Perspektywa ryzyka

Streszczenie: Celem artykutu jest identyfikacja ryzyka wynikajacego z préby stabilizacji systemu
bankowego z zastosowaniem narrow banking, co w praktyce przekfada sie na natozenie restrykcji
na rozne rodzaje aktywow utrzymywanych przez banki i obstugujacych depozyty biezace. W tym
celu zostaty oméwione nastepujace kwestie: istota i koncepcje ,waskiej bankowosci” oraz wynikajace
z niej ryzyko. Postawiona hipoteza badawcza jest nastepujaca: narrow banking to skuteczna koncep-
Cja wykorzystywana do zabezpieczenia stabilnosci systemu finansowego. Zasadnicze ryzyko imple-
mentacji koncepdji ,waskiej bankowosci” wyptywa z: kosztéw ubezpieczenia depozytdw, czesciowej
utraty efektywnosci bankéw, niedopasowania struktur aktywow i pasywow banku (powstania luki
GAP) oraz wielkosci i struktury kredytéw dla sektora niefinansowego. W wyniku przeprowadzonej
analizy zidentyfikowano po szes$¢ ryzyk posrednich dla przyjetego poziomu ryzyka: niskiego, sred-
niego i wysokiego.

Stowa kluczowe: ,waska bankowosc¢”, ryzyko, bezpieczenstwo transakgji, pokusa naduzycia, pu-
bliczne ubezpieczanie depozytéw
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Ocena utraconych lat zycia z powodu choréb
sercowo-naczyniowych w populacji oséb starszych
w Polsce

Streszczenie: Celem artykutu jest ocena trendéw umieralnosci zpowodu chordb sercowo-naczynio-
wych w grupie 0séb w wieku 65 lat i wiecej w Polsce w latach 2000-2014 na podstawie danych o utra-
conych standardowych oczekiwanych latach zycia. W badaniu wykorzystano baze danych zawieraja-
€3 2148871 kart zgondw starszych mieszkancow Polski, ktorzy zmarli w latach 2000-2014 z powodu
choréb uktadu krazenia. Utracone lata zycia obliczono, stosujac wskazniki SEVLL, (Standard Expected
Years of Life Lost per living person). Do analizy trendéw wykorzystano modele joinpoint. Wspotczynnik
SEVLL, (na 10000 ludnosci) z powodu choréb sercowo-naczyniowych w Polsce w populacji oséb
w wieku 65 lat i wiecej zmniejszyt sie w analizowanym okresie. Wérdd mezczyzn z 4619,0 w 2000 roku
do 3067,0 w 2014 roku (AAPC = -2,4%, p < 0,05), a w grupie kobiet z 3038,0 do 2065,0 (AAPC = -2,5%,
p < 0,05). W 2014 roku najwieksza liczbe utraconych lat zycia wsréd mezczyzn spowodowata choroba
niedokrwienna serca (819,0), natomiast wsrdd kobiet choroby tetnic, tetniczek i naczyr wiosowatych
(489,0). Niekorzystne trendy (w grupie mezczyzn i kobiet) odnotowano dla niewydolnosci serca (AAPC
odpowiednio 3,3% i 2,8%; p < 0,05). Mimo pozytywnej tendencji badanego zjawiska nalezy zwiek-
szy¢ nacisk na problemy kardiologiczne 0séb starszych w celu niwelowania nieréwnosci w zdrowiu
i niekorzystnych réznic w przecietnym dalszym trwaniu zycia.

Stowa kluczowe: standardowe utracone lata zycia, ludzie starzy, choroby sercowo-naczyniowe,
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1. Wprowadzenie

Poczawszy od roku 1990, gwattownie wzrasta odsetek osob starszych w popula-
cji $wiata (Razzaque, Nahar, Khanam, 2010: 70-77). Wiek XX charakteryzowat
si¢ znaczng dynamikg udziatu oséb starszych (w wieku 60 lat i wigcej) w popu-
lacji ogblnej. Dtugos¢ zycia si¢ zwigkszyta, a prognozy demograficzne wskazuja,
ze do roku 2050 liczba 0s6b powyzej 60. roku zycia w Europie wzro$nie pigcio-
krotnie (People in the EU — population projections, 2017). W Polsce takze obser-
wuje sie tendencje wzrostowa udziatu osob starszych w ogolnej populacji. Odsetek
0sob w wieku 60 lat i wigcej wzrdst w okresie 1970-2010 o kolejnych 7 punktow
procentowych, a do roku 2020 przyrost ten ma wynies¢ kolejne 8,7% (Rocznik sta-
tystyczny 2016, 2017). Udziat 0séb po 65. roku zycia w populacji Polski rowniez
systematycznie wzrasta — z 5,9% w 1960 roku do 18,4% w roku 2020 (Grzelak-
-Kostulska, Hotowiecka, 2009: 491-512).

Umieralno$¢ osob starszych jest ksztaltowana przez réznorodne czynniki:
demograficzne, ekonomiczne i medyczne. Istotny wptyw na nig majg rowniez de-
terminanty zdrowotne oraz pozazdrowotne, szczeg6lnie o charakterze psychospo-
fecznym. Wedtug badan J.S. House’a do tych ostatnich zalicza si¢ miedzy inny-
mi zachowania antyzdrowotne, takie jak: zte odzywianie sig, stosowanie uzywek
(tyton i alkohol), brak kontaktdéw 1 wsparcia spotecznego, stres oraz niemoznosé
decydowania o wtasnym zyciu (Herd, Schoeni, House, 2008: 5—45). Napi¢cia ner-
wowe czesto mogg prowadzi¢ do rozwoju chordb uktadu sercowo-naczyniowego
(zawaty, zatory, zakrzepy), a te z kolei do kalectwa, a nawet przedwczesnych zgo-
néw (Jackson, Wenger, 2011: 697-712).

Analizujac umieralno$¢ osob starszych, nalezy przytoczy¢ przyczyny zgonow
w tej grupie wieku. Wygladaja one do$¢ podobnie. Najwazniejsze z nich to choro-
by uktadu krazenia, nowotwory i przyczyny nieokreslone, ktore tacznie w latach
1979-2010 odpowiadaty za 85-90% wszystkich zgonow 0sob starszych. Choro-
by uktadu krazenia odpowiadaty za 53,7% wszystkich zgondéw wsréd mezczyzn
w wieku 80—84 lata w 2015 roku i za 59,8% wsérdéd mezczyzn w wieku 85 lat 1 wig-
cej w tym samym roku. Analogiczne warto$ci dla kobiet wyniosty 62,6% i 64,1%
(Rocznik statystyczny 2016, 2017: 348—-380).

Do specyficznych potrzeb 0sob powyzej 65. roku zycia zalicza si¢ potrze-
by o charakterze zdrowotnym, socjalnym i spotecznym (Bromley, 1969: 12-33).
U os6b w grupie wieku 60—75 lat gtownymi problemami zdrowotnymi sg przede
wszystkim schorzenia internistyczne. Nalezy jednak zaznaczy¢, iz cechg charak-
terystyczng wieku podesztego jest wielochorobowo$¢. Osoby po 60. roku zycia
najczesciej cierpig z powodu chordb: uktadu krazenia (75%), uktadu ruchu (68%),
uktadu oddechowego (45%), uktadu pokarmowego (34%), a takze uposledzenia
narzgdow wzroku i stuchu (33%) (Imiela, 2006: 40—50). Wedtug danych Gtow-
nego Urzedu Statystycznego w 2016 roku choroby uktadu krazenia powodowa-
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ty w Polsce 40,2% zgondéw mezczyzn i 51,1% kobiet (Rocznik statystyczny 2016,
2017). Choroby naczyniowo-krazeniowe sg przedmiotem wielu badan. W bada-
niu przeprowadzonym w 2002 roku przez I. Maniecka-Bryle wsrod rozpoznan
lekarskich dominowaty choroby uktadu krazenia. Prawie co trzecia badana oso-
ba miata ustalone cztery rozpoznania w klasie chorob uktadu krazenia, a czesciej
niz co czwarta osoba trzy badz dwa rozpoznania. U mezczyzn odnotowywano
czesciej wystepowanie jednej lub dwdch choroby, a u kobiet trzech lub czterech
(Maniecka-Bryta, 2006; 283-290). W modelu chorobowosci i umieralnos$ci za-
uwazalne sg istotne réznice w randze poszczegolnych problemow zdrowotnych.
Zgodnie z wynikami powyzszego badania w chorobowo$ci dominuje choroba
nadci$nieniowa i niedokrwienna serca, a nastepnie niewydolnos¢ serca, choroby
tetnic, tetniczek i naczyn wlosowatych. W modelu umieralno$ci natomiast naj-
wigcej zgondw stwierdzono z powodu chorob naczyn mozgowych i niedokrwien-
nej choroby serca, a w dalszej kolejnosci z powodu niewydolnosci serca, cho-
rob tetnic, tetniczek i naczyn wlosowatych. Czesto$¢ wystepowania dolegliwosci
ze strony uktadu krazenia wraz z wiekiem bardzo wyraznie wzrasta. Badania
B. Gryglewskiej (2006: 47-52) wskazuja, ze ponad dwie trzecie oséb w wieku
65 lat i wigcej w Polsce ma rozpoznane nadcis$nienie t¢tnicze. Co najmniej jedng
trzecig rozpoznan stanowi choroba niedokrwienna serca, a cz¢sto$¢ rozpoznawa-
nia niewydolno$ci serca u oséb w wieku 65 lat i wigcej w niektorych analizach
przekracza nawet 50%.

Jeszcze pod koniec XX wieku podczas pomiarow stanu zdrowia ludnos$ci naj-
czesciej wykorzystywano jego negatywne mierniki — przede wszystkim wskaz-
nik umieralno$ci i pochodne wskazniki, opierajace si¢ na liczbie i przyczynach
zgonow. Jednak nawet najbardziej obiektywna miara stanu zdrowia nie odzwier-
ciedla w petni r6znic w stanie zdrowia w skali miedzynarodowej (Miller, Geb-
ska-Kuczerowska, 2009: 290-297). Dlatego tez w celu globalnej i wszechstron-
nej oceny stanu zdrowia populacji i wyrazenia za pomoca wartosci liczbowych
udziatu poszczegdlnych schorzen w obcigzeniu zdrowotnym populacji konieczne
stalo si¢ stworzenie wskaznikow wilaczajacych zgony oraz inne skutki zdrowotne
chorob, ujmujac je w jedna jednostke pomiarows (Stiefel, Perla, Zell, 2010: 30-53).
W wyniku badan skonstruowano wskazniki, za pomocg ktorych mozna precyzyj-
niej ocenic stan zdrowia populacji, bazujac na zjawiskach innych niz zgon. Naleza
do nich: oczekiwana dtugos¢ zycia (Life Expectancy — LE), lata zycia w zdrowiu
(Healthy Life Years — HLY), oczekiwana dtugo$¢ zycia w zdrowiu (Healthy Life
Expectancy — HALE), utracona dtugo$¢ zycia skorygowana niepetnosprawnoscia
(Disability Adjusted Life Years — DALY), lata zycia korygowane jakoscig (Quality
Adjusted Life Years — QALY), liczba utraconych lat zycia (Years of Life Lost — YLL).
Bezposrednim skutkiem umieralnosci przedwczesnej sa wlasnie utracone lata zy-
cia, o jakie zostata zubozona analizowana populacja. Utracone lata zycia sg funk-
cja wykorzystujaca wspotczynnik zgondw i przecigtne trwanie zycia w danej po-
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pulacji. Ich oszacowanie odbywa si¢ najczgsciej za pomocg wskaznikow SEYLL
(Burzynska i in., 2010: 530-536).

Celem artykutu jest ocena trendow umieralnosci z powodu choréb sercowo-
-naczyniowych w grupie os6b w wieku 65 lat i wiecej w Polsce w latach 2000-2014
na podstawie danych o liczbie utraconych standardowych oczekiwanych lat Zycia.

2. Materiat i metody

Materiatem badawczym byta baza danych sktadajaca si¢ z 2 148 871 kart zgonow
mieszkancow Polski w wieku 65 lat i wigcej, ktorzy zmarli w latach 20002014
z powodu chordb uktadu krazenia. Dane pozyskano z Gtéwnego Urzedu Staty-
stycznego. Kodowania przyczyn zgonow dokonuje si¢ w Polsce, podobnie jak
w wigkszo$ci krajow $wiata, na podstawie tzw. pierwotnej przyczyny zgonu,
czyli choroby dajacej poczatek procesowi patologicznemu, ktory doprowadzit
do $mierci.

Utracone lata zycia policzono, opierajac si¢ na metodzie Ch. Murraya i A. Lo-
peza opisanej w Global burden of disease (Murray, Lopez, 2000: 50-59). Do po-
réwnania utraconych lat Zycia w badanej populacji i w populacji standardowej wy-
korzystano wskaznik standardowych oczekiwanych lat zycia SEYLL.

Stosowanych jest kilka metod mierzenia utraconych lat zycia. Podstawowa
r6znicg migdzy nimi jest przyjecie punktu odniesienia, czyli poziomu umieralno-
$ci uznanego za ,,idealny”. W badaniu Global burden of disease z 2010 roku eks-
perci WHO rekomendujg uzywanie tablic przeci¢tnego dalszego trwania zycia,
opartych na najnizszym obserwowanym wspotczynniku umieralnos$ci dla kazdej
grupy wiekowej w krajach liczacych ponad 5 milionéw ludnosci (WHO, 2013).

W niniejszym badaniu wskaznik SEYLL obliczono wedtug wzoru:

SEYLL = i:dxe;,

x=0

gdzie:

e, —oczekiwana dtugos¢ zycia w kazdym wieku na podstawie tablic trwania zy-
cia GBD 2010 (populacja standardowa),

d_—liczba zgondw o0sob, ktore dozyly x lat w danym roku,

x —wiek w chwili zgonu,

[ — gorna granica wieku danej populacji.

Autorzy niniejszego badania policzyli rowniez wskazniki SE YLL (per living
person) oraz SEYLL , (per death),w ktorych bezwzgledng liczbg SEYLL odniesio-
no odpowiednio do liczby mieszkancow i liczby osob zmartych z powodu anali-
zowanej przyczyny (Marshall, 2009: 3421-3434).
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Przyczyny zgondéw sa kodowane w Polsce wedtug Miedzynarodowej Sta-
tystycznej Klasyfikacji Choréb i Problemow Zdrowotnych ICD-10 (Miedzy-
narodowa Statystyczna Klasyfikacja...). W badaniu analiza objgto choroby
uktadu krazenia (100-199), w tym: chorobe niedokrwienng serca (I20-125),
niewydolnos¢ serca (I50), choroby tetnic, tetniczek i naczyn wlosowatych
(I70-I79) i chorobe naczyn mézgowych (160-169).

Analiza trendow czasowych zostala przeprowadzona przy uzyciu modeli
Jjoinpoint 1 programu Joinpoint Regression (Joinpoint Trend Analysis Software;
Kim i in., 2000: 335-351). Ta metoda jest wersja regresji liniowej, w ktorej trend
czasowy wyraza si¢ linig famang, bedaca sekwencjg fragmentow taczacych si¢
w punktach joinpoint. W tych punktach zmiana wartoS$ci jest statystycznie istot-
na (p <0,05). Obliczono réwniez roczng zmiang procentowa (Annual Percentage
Change — APC) dla kazdego segmentu i Srednig roczng zmiang procentowa (Ave-
rage Annual Percentage Change — AAPC) dla pelnego zakresu analizowanych lat
z odpowiadajacymi dziewigcdziesieciopigcioprocentowymi przedziatami ufnosci
(Confidence Interval — CI).

Badanie przeprowadzono za zgoda Komisji Bioetyki Uniwersytetu Medycz-
nego w L.odzi nr RNN/422/12/KB.

3. Wyniki badania

Liczba utraconych lat zycia na 10000 mg¢zczyzn w wieku 65 lat i wigcej (SE YLL)
z powodu chordb uktadu krazenia w 2000 roku wynosita 4619,0. W latach
20002014 wartosci SE YLL, spadaty, aby w 2014 roku osiaggnaé warto$¢ 3067,0
na 10000 mezczyzn. Przecietne roczne tempo zmian (44 PC) w latach 2000-2014
wyniosto —2,4%. Szczegdtowe dane zawarto w Tabeli 1.

W grupie kobiet SEYLL wynosit w 2000 roku 3038,0 na 10000. W cia-
gu analizowanych pigtnastu lat wartosci wskaznika zmniejszaty sie¢ w przeciet-
nym rocznym tempie —2,5% i w 2014 roku wartos¢ SEYLL wyniosta 2065,0
na 10000 kobiet.

Analiza dla poszczegdlnych grup chorob uktadu krazenia (Rysunek 1) wyka-
zata, ze w grupie mezczyzn najwigksza liczbe utraconych lat zycia powodowata
choroba niedokrwienna serca, jednakze warto$ci tych wspotczynnikdéw systema-
tycznie si¢ zmniejszaty. W roku 2000 SEYLL wynosit 1653,0 na 10 000 mez-
czyzn, a w 2014 roku 819 na 10 000. Przecigtne roczne tempo spadku w anali-
zowanym okresie wyniosto —4,8% (p < 0,05). W latach 2000-2012 tempo
spadku wynosito —3,8%, od 2012 roku spadek byt szybszy i wynosit —10,7%
rocznie (p < 0,05). Trend spadkowy w grupie me¢zczyzn dotyczyl rowniez
SEYLL, z powodu chordb naczyn mozgowych (44APC = —4,4%, p < 0,05) oraz
SEYLL, z powodu choréb tetnic, tetniczek 1 naczyn wlosowatych (44PC = -2%,

www.czasopisma.unilodz.pl/foe/  FOE 4(343) 2019


http://www.czasopisma.uni.lodz.pl/foe/

78  Monika Burzynska, Matgorzata Pikala, Irena Maniecka-Bryta

p < 0,05). Miedzy 2000 i 2014 rokiem w grupie starszych m¢zczyzn odnoto-
wano natomiast niekorzystne trendy w zakresie wskaznikow utraconych lat zy-
cia z powodu niewydolnosci serca. Co prawda do roku 2005 wartosci te malaty
w tempie —2,3%, ale poczawszy od roku 2005 az do 2014, zaobserwowano ich
wzrost w $rednim tempie 6,2% rocznie. W 2000 roku SEYLL  wynosit 455,0 na
10 000 me¢zezyzn, natomiast w roku 2014 — 689 na 10 000.

Tabela 1. Utracone standardowe oczekiwane lata z powodu chordb uktadu krazenia w grupie oséb
w wieku 65 lat i wiecej w Polsce w latach 2000-2014

SEYLL,
Przyczyny zgonu (na 1090.0 AAPC 95% CI SEYLL, AAPC 95% CI
ludnosci)
2000 | 2014 2000 | 2014

Mezczyzni
Choroby uktadu | 4619 |3067 | 24" | 2,7 | -2,1 | 13,6 | 11,9 | =0,9" | 1,1 | —0,8
krazenia ogotem

Choroba 1653 | 819 | —4,8" | —4,0 | 36 | 146 | 12,8 | =0,9" | —1,3 | —0,6
niedokrwienna

serca

Niewydolno$¢ 455 | 689 3,3 0,6 59| 12,8 | 11,9 | -0,5° | -0,8 | 0,2

serca
Choroby naczyn | 1040 | 553 | —-44" | -3,7 | 34 | 139 | 12,5 | -0,77 | -0,9 | -0,6
moézgowych
Choroby tgtnic, 742 | 572 | 2,00 | =29 | -L1 | 11,5 99 | -LI" | -1,3 | 0,8
tetniczek i naczyn
wlosowatych

Choroby uktadu | 3038 [2065 | 2,5 | -3,7 | -1,4 | 10,7 88 | —14" | -1,5| -13
krazenia ogotem

Choroba 856 | 417 | —4,8" | 54 | 4,1 11,4 94 | -1,.4" | 1,7 | -1,1
niedokrwienna

serca

Niewydolnos¢ 334 | 462 2,8 0,4 52| 10,1 89 | -1,0° | -1,2 | -0,9

serca
Choroby naczyn 824 | 425 | 47" | =50 | -43 | 11,5 95| 14" | -14 | -1.3
mozgowych
Choroby tgtnic, 574 | 489 | 14" | 2,2 | -0,5 8,8 75| -1,2° | -1.4 | -1,0
tetniczek 1 naczyn
wlosowatych

"p<0,05.

Zrodto: obliczenia wiasne

W grupie kobiet najwigkszg liczbe utraconych lat Zycia powodowaty choroby
tetnic, tetniczek i naczyn wlosowatych, jednakze wartosci tych wspotczynnikow
systematycznie si¢ zmniejszaty (Rysunek 2).
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Rysunek 1. Trendy utraconych lat zycia z powodu wybranych choréb uktadu krazenia — 2000-2014
- roczne procentowe tempo zmian — APC — mezczyzni

Zrédto: obliczenia wiasne

W 2000 roku SEYLLP wynosit 574,0 na 10000 kobiet, a w roku 2014 — 489
na 10000. Przecigtne roczne tempo spadku w analizowanym okresie wyniosto
—1,4% (p <0,05). Trend spadkowy w grupie kobiet dotyczyt réwniez SE YLL, z po-
wodu chorob naczyn mézgowych (AAPC =—-4,8%, p <0,05) oraz SE YLL z powodu
choroby niedokrwiennej serca (44PC = 2%, p < 0,05), przy czym tempo spad-
ku od roku 2012 byto wyraznie szybsze i w latach 2012—-2014 jego Srednia war-
to$¢ wyniosta odpowiednio —7,7% 1 -9,8% (a w latach 20002012 —3,8% 1 -3,3%).
Najbardziej niepokojacy trend w przypadku kobiet dotyczyl, tak jak w przypadku
mezcezyzn, niewydolnosci serca. W roku 2000 SEYLL wynosit 334,0 na 10000 ko-
biet, a w roku 2014 — 462 na 10000. W latach 2000-2004 jego wartosci spada-
ty w rocznym tempie —2,6%, ale przez kolejne dziesig¢ lat widoczny byt wyraz-
ny trend wzrostowy w tym zakresie. Wartosci wskaznika SEYLL rosty bowiem
w tym okresie w $rednim rocznym tempie 5,8%.

Nalezy podkresli¢, ze w analizowanym okresie w obu grupach ptci zmniej-
szala si¢ liczba utraconych lat zycia w przeliczeniu na osob¢ zmarta z powodu
chorob uktadu krazenia (SEYLL ). Kazdy mezczyzna zmarty z powodu choréb
nalezacych do tej klasy przyczyn zgonow w 2000 roku stracit przecigtnie 13,6 lat
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zycia, natomiast w 2014 roku 11,9 lat (44PC =-0,9%, p < 0,05). W grupie kobiet
wartos¢ wskaznika SEYLL , zmniejszyta sig z 10,7 w 2000 roku do 8,8 w 2014 roku
(AAPC = ~1,4%, p < 0,05). Z warto$ci wspotczynnikow SEYLL , wynika, ze naj-
wigkszg liczbe lat zycia w 2014 roku utracili me¢zczyzni zmarli z powodu choroby
niedokrwiennej serca (12,8) 1 kobiety zmarte z powodu chordb naczyn mézgowych
(9,5) Malejace, istotnie statystycznie tempo spadku SEYLL , dotyczyto wszystkich
analizowanych przyczyn zgonéw w obu grupach pici.

KOBIETY
900

800

700

600

500

SEYLL, (na 10 tys.)

400 |

300

200
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
0 = Choroba niedokrwienna serca
e =-=-=- Choroby naczyn moézgowych
o = = Choroby tetnic, tetniczek i naczyn wiosowatych
¢ =wunee Niewydolno$é serca

Rysunek 2. Trendy utraconych lat zycia z powodu wybranych choréb ukfadu krgzenia — 2000-2014
- roczne procentowe tempo zmian — APC — kobiety

Zrodto: obliczenia wiasne

4. Dyskusja

Choroby uktadu krazenia (ChUK) sa od lat dominujgcg przyczyng umieralnosci
mieszkancow Polski, jednak nalezy zaznaczy¢, ze po 1991 roku ich znaczenie
jako przyczyny zgonu zacze¢lo si¢ zmniejszac, zarowno jesli chodzi o ich udziat
wsrod ogotu przyczyn zgondw, jak i o natezenie umieralnosci z tej przyczyny.
Dane z badan B. Wojtyniak i J. Stokwiszewskiego (2015: 316—327), przeprowadzo-
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nych w latach 1999-2013, wskazuja, ze standaryzowane wspolczynniki zgonow
z powodu ChUK wérod mezczyzn obnizaty si¢ w dos¢ statym tempie, przecigtne
rocznie o 13,0 zgonow/100 000, a kobiet 0 9,2 zgondw/100000. Biorac pod uwa-
ge roznice w zakresie poziomu wspotczynnikéw umieralnosci mezczyzn i kobiet,
wzgledne roczne tempo spadku umieralnosci w przypadku kobiet byto wigksze
niz w przypadku mezczyzn (wynosito odpowiednio 3,1% i 2,6%). Bezwzgledne
tempo spadku wspotczynnikow w Polsce jest tylko trochg szybsze niz przecigtne
odnotowywane dla krajow UE1S5 (ale wzgledne tempo spadku jest juz wolniejsze),
natomiast umieralno$¢ z powodu ChUK jest caty czas znacznie wyzsza w Polsce
niz w krajach UE. Trendy standaryzowanych wspotczynnikéw umieralnos$ci z po-
wodu ChUK os6b w wieku 65 lat i wigcej w latach 1999-2013 charakteryzuja si¢
wyraznym, stabilnym trendem spadkowym, ktoérego bezwzgledne tempo w Pol-
sce wsrod mezczyzn wynosito 88,3 zgonow na 100000 i bylo szybsze od obser-
wowanego w krajach UE1S, gdzie wynosito 79,6 zgonow na 100000, natomiast
tempo wzgledne jest wyraznie wolniejsze (odpowiednio —2,7 1 —4,2%). W grupie
kobiet bezwzgledne tempo spadku wyniosto 72,2 zgondéw na 100000 (w pordw-
naniu do 53,6 w krajach UE).

W badaniach M. Pikali i I. Manieckiej-Bryty (2017: 1033-1040) wykaza-
no, ze w okresie 2000-2014 liczba utraconych lat zycia z powodu choréb ukta-
du krazenia w populacji ogdlnej rowniez malata (z 860,3 na 10000 w 2000 roku
do 721,4 w 2014 w grupie m¢zczyzn i odpowiednio z 586,9 do 475,6 na 10 000 ko-
biet). Wykazano takze wzrost wskaznikéw utraconych lat zycia z powodu nie-
wydolnos$ci serca ($Srednie tempo wzrostu w grupie mezczyzn wyniosto 5,7%,
a w grupie kobiet 4,4%), co jest spojne z wynikami niniejszego badania dotycza-
cego subpopulacji 0sob starszych.

Obserwowane w Polsce po 1990 roku korzystne zmiany w umieralnosci ogol-
nej, a zwlaszcza z powodu chorob uktadu krazenia, wskazuja niewatpliwie na sku-
teczno$¢ podjetych dziatan w zakresie profilaktyki pierwotnej, zwiazanej przede
wszystkim ze zmianami stylu zycia. Sposrdd czynnikow ryzyka najwickszy udziat
w spadku prawdopodobienstwa zgonéw miato obnizenie sredniego ci$nienia skur-
czowego i zmniejszenie palenia papierosow, a takze pozytywne zmiany w sposobie
zywienia. Znacznemu zmniejszeniu ulegto bowiem spozycie zywnoSci sprzyjaja-
cej rozwojowi miazdzycy (Szostak, Cybulska, 1999: 5-9). Korzysci wynikajace
ze zmiany stylu zycia ludzi starszych w $wietle wynikéw badan sg bezsprzeczne.
Edukacja zdrowotna oraz rozpowszechnienie dziatan profilaktycznych w zakresie
prewencji pierwotnej i wtornej przynosza pozytywne efekty w walce z chorobami
uktadu krazenia, réwniez w populacji ludzi starszych (Waskiewicz, Piotrowski,
Sygnowska, 2006: 16-23).

www.czasopisma.unilodz.pl/foe/  FOE 4(343) 2019


http://www.czasopisma.uni.lodz.pl/foe/

82  Monika Burzynska, Matgorzata Pikala, Irena Maniecka-Bryta

5. Wnioski

Mimo systematycznie zmniejszajacej si¢ liczby utraconych lat zycia z powodu
chorob uktadu krazenia wérod os6b w wieku 65 lat i wiecej choroby te stanowig
nadal gtowna przyczyng zgonow wsrod osob w tej grupie wickowej. Nalezy zatem
uznawac je za jeden z najwazniejszych problemdéw zdrowia publicznego w Polsce.
W zwiazku z tym konieczne jest zwickszenie nacisku na problem zdrowia kardio-
logicznego seniorow, a takze na potrzebe wdrozenia programow prewencyjnych
W tym obszarze, majgc na celu dtuzsze zycie w zdrowiu i zmniejszenie szkod
zdrowotnych powodowanych przez choroby uktadu krazenia w tej subpopulacji.
Wyniki niniejszego badania mogg stanowic¢ inspiracj¢ dla ekonomistow i specja-
listow z zakresu zarzadzania w ochronie zdrowia dotyczaca wlasciwej alokacji
srodkow finansowych dystrybuowanych w tym obszarze.

Prace sfinansowano ze srodkéw statutowych Zaktadu Epidemiologii i Bio-
statystyki Uniwersytetu Medycznego w Lodzi nr 503/6—029-07/503—61-001-17.
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Assessment of Life Years Lost Due to Cardiovascular Diseases in Subpopulation of Elderly
People in Poland

Abstract: The aim of the study was to assess mortality trends due to cardiovascular diseases in the
group of people aged 65 and more in Poland in 2000-2014 using the Standard Expected Years of Life
Lost. In the study there was used a database containing 2,148,871 deaths cards for older Polish citi-
zens who died in the years 2000-2014 due to cardiovascular diseases. Years of life lost were calculated
using the SEYLLP (Standard Expected Years of Life Lost per living person). The joinpoint models were
used to analyze trends. The SEYLL, ratio (per 10,000) due to cardiovascular diseases in Poland in the
population aged 65 and over decreased in the analyzed period. Among men, from 4619.0 in 2000
to 3067.0 in 2014 (AAPC = -2.4%, p < 0.05), and in the group of women from 3038.0 to 2065.0
(AAPC = -2.5%, p < 0.05). In 2014, the largest number of years of life lost among men the ischemic
heart disease caused (819.0), while in women, diseases of arteries, arterioles and capillaries (489.0). Un-
favorable trends (in the group of men and women) were reported for heart failure (AAPC, respectively,
3.3% and 2.8%, p < 0.05). Despite the positive tendency of the studied phenomenon, it is necessary
to increase the emphasis on cardiological problems of elderly people in order to eliminate inequities
in health and unfavorable differences in the average life expectancy.

Keywords: standard expected years of life, elderly people, cardiovascular diseases, mortality
trends, Poland
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R6znorodnos¢ pokoleniowa pracownikéw
a preferowany model kultury organizacyjnej

Streszczenie: Zbieznos¢ wartosci kluczowych dla organizacji z warto$ciami istotnymi dla pracow-
nikow stanowi problem badawczy o priorytetowym znaczeniu dla wspotczesnych przedsiebiorcow
oraz jedno z kluczowych wyzwan, ktéremu powinni oni poswiecic szczegdlng uwage. Przedmiotem
rozwazan podjetych w niniejszym artykule jest kultura organizacyjna i jej postrzeganie przez pracow-
nikéw w réznym wieku. Coraz bardziej widoczna stereotypizacja cech oraz preferencji przedstawicieli
réznych pokolen, dotyczacych ich funkcjonowania w srodowisku pracy, stata sie inspiracja do podje-
cia autorskich badan w przedmiotowym zakresie. W badaniach uczestniczyto 664 polskich respon-
dentéw. W procesie badawczym wykorzystano metody ilosciowe. Celem artykutu jest prezentacja
obecnego oraz pozagdanego modelu kultury organizacyjnej w ocenie pracownikéw w réznym wieku.
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1. Wprowadzenie

Cho¢ kultura organizacyjna jako kategoria badawcza jest bardzo popularna
w $wiecie nauki, wcigz wydaje sie dos¢ powierzchownie traktowana przez kadry
menedzerskie przedsigbiorstw oraz ich pracownikow. Wydaje si¢ pojeciem nie-
dostatecznie zrozumianym i eksplorowanym w sposob do$¢ intuicyjny. By¢ moze
dzieje si¢ tak dlatego, ze operacjonalizacja pojecia w istocie nie nalezy do tatwych,
aczkolwiek jest wazna i implikuje okres$lone konsekwencje. ,,Kultura organizacji
jest nosnikiem okreslonych norm i wartos$ci preferowanych w zachowaniu kierow-
nika i podwladnych. Oznacza to, Ze istnieje zalezno$¢ miedzy skutecznos$cia kie-
rowania a zdolnoscig kierujacych do rozpoznawania wasciwego, obowigzujacego
w danej organizacji, systemu warto$ci, normami zachowan a systemem warto$ci
oraz zasadami i sposobami postepowania i myslenia, ktorymi kierujg si¢ podwtad-
ni. Posiadanie tej umiejetnosci przez kierownikow sprzyja doborowi odpowied-
nich metod i technik oddziatywania na podwladnych, ktore pozwalaja osiagnaé
zamierzone cele” (Serafin, 2015: 96). Niestety, autorka w swojej wypowiedzi nie
precyzuje, o czyje cele chodzi, a to kwestia istotna. Eksponowanie celow i wartosci
waznych wylacznie dla organizacji oraz kadr menedzerskich, z pominigciem tych,
ktore sg istotne dla pracownikow zatrudnionych na pozostatych stanowiskach,
moze by¢ bowiem dla organizacji niebezpieczne. W opinii D. Kokt i R. Ramaru-
mo (2014: 1199) ,,kadry menadzerskie odgrywaja ogromnie istotng role w proce-
sie zrozumienia, kreacji oraz zarzadzania kulturg organizacyjng”. Wazne wiec,
by przedsigbiorcy dysponowali aktualng wiedzg na temat wartosci kluczowych
dla swoich pracownikdow, a takze, by wartosci te bylty zbiezne z ich warto$ciami.

Glownym celem niniejszego artykutu jest prezentacja autorskich wynikow
badan poswigconych identyfikacji warto$ci kluczowych dla pracownikow roznych
szczebli, wedlug stanu obecnego oraz przez nich pozadanego. Kryterium roéznicu-
jacym opinie respondentdéw uczyniono wiek pracownikéw. Intencja autorki byto
bowiem udzielenie odpowiedzi na pytanie, czy przynalezno$¢ pokoleniowa pra-
cownika determinuje jego preferencje dotyczace pozadanego przez niego mode-
lu kultury organizacyjnej. Roznorodnos$¢ pokoleniowa pracownikow i jej wpltyw
na ksztatt procesu zarzadzania to problem szeroko poruszany przez wspotczesnych
badaczy. Dotychczas prezentowane dywagacje naukowe, zwigzane z multigenera-
cyjnos$cia, dotycza wielu réznych obszaréw badawczych (np. rekrutacji i selekcji,
motywowania, oceny pracownikow), nie obejmujg jednak kultury organizacyjne;j.
Zidentyfikowang zalezno$¢ o istotnych walorach praktycznych nalezy wigc po-
traktowac¢ jako luk¢ badawcza.
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2. Kultura organizacyjna - nieoczywista proba
operacjonalizacji pojecia

Dokonujac proby wyjasnienia, czym jest w istocie kultura organizacyjna, nalezy
zachowa¢ duzg pokorg. Wieloaspektowos¢ pojecia sprawia, ze proba jego opera-
cjonalizacji jest niezmiernie trudna i stanowi duze wyzwanie dla badaczy, ktorzy
poswiegcaja jej uwage od ponad stu lat (Connolly, Lang, Gathegi, Tygar, 2017: 122).
W tym czasie zidentyfikowano okoto czterystu definicji pojecia (Kovaci¢, 2005:
143-158) i proces ten zdaje si¢ nie mie¢ konca. Skomplikowany charakter kultury
organizacyjnej potwierdza wielu autoréw z catego swiata (np. Yiing, Ahmad, Bin,
2009: 53-89; Altaf, 2011: 161-162; Neagu, Nicula, 2012: 420—424; Sokro, 2012:
106—119; Su, Yang, Yang, 2012: 5317-5329; Gimenez-Espin, Jiménez-Jiménez,
Martinez-Costa, 2013: 678—692; Weare, Lichterman, Esparza, 2014: 590—619; Har-
rington, Voehl, 2015: 56; Saad, Asaad, 2015: 379-394). Badacze kultury organiza-
cyjnej utozsamiajg ja z osobowoscia organizacji, filozofia, ktéra kieruje polityka
organizacji, rdzeniem wartosci, ktore okreslaja filozofig lub misj¢ firmy, zwyczajo-
wymi i tradycyjnymi sposobami myslenia i dziatania, klimatem organizacyjnym,
symbolami, jezykiem, ideologiami, rytualami, mitami, warto§ciami, normami,
wiedzg, wzorami proceséw myslowych, mowa lub Zargonem (Zbiegien-Maciag,
1999: 17; Srokowski, 2011: 26; Wudarzewski, 2013: 59—78; La Montagne, 2016: 9).
Powyzsze okreslenia wskazujg, czym jest kultura organizacyjna. Niektorzy wy-
jasniajg rowniez, czym ona nie jest: ,,Kultura organizacyjna to nie ekskluzywne
wyposazenie, pickne obrazy w biurach, to nie organizowanie wyjazdéw na grzyby,
wieczorkow poetyckich. Sa to mozliwe czgsci kultury organizacyjnej, ale to wcale
nie oznacza, ze kultura organizacyjna musi takie elementy posiada¢” (Markiewicz,
2005: 44). O ile bardzo problematyczne wydaje si¢ zaproponowanie uniwersalnej
definicji kultury organizacyjnej, o tyle dos$¢ tatwo przychodzi wskazanie jej zwiaz-
kow z innymi wyr6znikami funkcjonowania organizaciji. ,,Zasady postgpowania,
normy i warto$ci wynikajace z kultury organizacyjnej determinujg zarowno efek-
tywnos$¢ formulowanej strategii przedsigbiorstwa, skutecznos¢ procesow zarza-
dzania zmiang, jak rowniez skutecznos¢ systemow motywacyjnych” (Altaf, 2011:
161-162; zob. tez: Hulkko-Nyman, Sarti, Hakonen, Sweins, 2014: 24—49; Jacobs,
Renard, Snelgar, 2014: 1-13; Harrington, Voehl, 2015: 56; Aybas, Cevat Acar, 2017:
363-372; Yongxing, Hongfei, Baoguo, Lei, 2017: 708—713). Potwierdzajg to row-
niez inni autorzy: ,,Istnieje sprzezenie zwrotne miedzy sposobem motywowania
w organizacji a jej kultura. Z jednej strony kultura organizacyjna wraz ze swy-
mi warto$ciami i normami stanowi wyznacznik motywowania (motywuje zgod-
nie z tym, w co wierze, i z tym, co jest dla mnie wazne). Z drugiej strony, moty-
wowanie powigzane z procedurami polityki personalnej, sposobem sprawowania
wiadzy i komunikacji w firmie pozwala pracownikom zrozumie¢ i zaakceptowac
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normy i warto$ci kultury” (Aniszewska, 2007: 142). Na komplementarno$¢ kul-
tury organizacyjnej oraz instrumentéw zarzadzania zasobami ludzkimi zwracaja
uwage takze J.K. Rodrigues i P. Steward (2017: 378-390). Kultura organizacyjna
ksztattuje motywy zachowan organizacyjnych. ,,Odpowiednio silna kultura moze
dobrze stymulowac¢ pracownikow do kreatywnosci i innowacyjnosci, moze takze
zachecac ich do podejmowania ryzyka” (Saad, Asaad, 2015: 380; zob. tez: Pakdil,
Leonard, 2014: 725-744; Laforet, 2015: 379—407; Connolly, Lang, Gathegi, Tygar,
2017: 118-136; Douglas, Muturi, Douglas, Ochieng, 2017: 666—676). Kultura or-
ganizacyjna to rowniez czynnik determinujacy poziom zaangazowania pracow-
nikow (Wzigtek-Stasko, 2018: 409—419). Pracownicy, ktorzy podzielaja prefero-
wane przez dang kulturg warto$ci i normy zachowan oraz sposoby postgpowania
i my$lenia, bedg w wickszym stopniu identyfikowali si¢ z przedsigbiorstwem,
w ktorym pracuja, beda bardziej zaangazowani w rozwigzywanie jego problemow
(Tolentino, 2013: 5). Wysoko zaangazowane srodowisko pracy poprawia wskaz-
nik retencji pracownikow, obniza koszty operacyjne oraz przyczynia si¢ do wzro-
stu wydajnosci i wynikéw pracownikow. Zaangazowanie organizacyjne wpltywa
na wzrost poziomu motywacji pracownikow, satysfakcji z pracy, wzmacnia ich
morale i podnosi poziom dobrego samopoczucia (Rich, Lepine, Crawford, 2010:
617-635; Tepeci, 2011: 19-35; Hoole, Bonnema, 2015: 1-11; Victor, Hoole, 2017:
1-14; Wziatek-Stasko, Krawczyk-Antoniuk, 2017: 185-193). Istniejagcy w organi-
zacji model kultury organizacyjnej moze wigc w istotny sposob wspomagaé efek-
tywno$¢ zarzadzania nig i pracownikami, ale moze takze skutecznie ja zaburzac
(Eaton, Kilby, 2015: 1-4; Harrington, Voehl, 2015: 56; La Montagne, 2016: 9).
Wigkszo$¢ badaczy pozytywnie postrzega kulturg organizacyjng, eksponujac
jej liczne atuty. Istniejg réwniez i tacy, ktorzy dostrzegaja jej stabosci. Zdaniem nie-
ktorych autorow kultura organizacyjna jest czynnikiem determinujacym wystepo-
wanie roznych dysfunkcji, a nawet patologii w procesie zarzadzania: ,,kultura orga-
nizacyjna to jedno z gléwnych zrédet patologii zachowan spotecznych” (Tarnowska,
2011: 74). Powyzszy poglad potwierdza takze inna autorka, konstatujgc, iz ,,pato-
logia organizacyjna to ekstremalna forma dysfunkcji organizacyjnej, a dysfunkcja
to niewypetniona badz btgdnie wypetniona funkcja kultury organizacyjnej” (Pie-
truszka-Ortyl, 2016: 441). Rowniez A. Wzigtek—Stasko (2017: 27-34) zwraca uwage
na szczegolnie patologiczny charakter niektérych modeli kultur organizacyjnych.
Nie bez znaczenia pozostaja tak ze opinie sugerujace, iz kultura organizacyjna moze
stanowi¢ dla pracownikow zrodto stresu oraz wypalenia zawodowego (Kokt, Ra-
marumo, 2014: 1198—1213) czy tez istotny czynnik determinujacy wystgpowanie za-
chowan kontrproduktywnych w organizacji (Zheng, Wu, Chen, Lin, 2017: 563-578).
Niektorzy badacze prezentuja dos¢ intrygujacy poglad na temat kultury or-
ganizacyjnej, eksponujac jej negatywny charakter oraz nazywajgc ,,narzedziem
dominacji i opresji, hipostazg i ideologia, watkiem pseudonaukowym i moda, czy
wrecez psychicznym wiezieniem” (Sutkowski, 2011: 8). Cytowany autor formutuje
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réwniez poglad, iz: ,,Krytyczny oglad kultur organizacyjnych prowadzi do wnio-
sku, ze poprzez przemoc symboliczng stanowig one kluczowy mechanizm pod-
trzymywania i reprodukcji nierownos$ci” (Sutkowski, 2011: 16). Zwraca on takze
uwagg na konieczno$¢ ,,diagnozy opresyjnosci kultury organizacyjnej, rozpozna-
nia i ujawnienia ideologicznej funkcji oraz tworzenia fatszywej swiadomosci w ob-
rebie procesow kulturowych wspolczesnej organizacji, ujawnienia mechanizmow
i skali »przemocy symbolicznej« w organizacjach, opisania instrumentalnych, ma-
nipulacyjnych i socjotechnicznych metod »kulturyzmu« w organizacjach, przed-
stawienia wizji kulturowych mechanizmoéw kontrolnych, zblizajacych organizacje
do typu idealnego »instytucji totalnych«, odkrycia »neokolonialnych« koncepcji
i praktyk migdzynarodowych korporacji kryjacych si¢ pod zastong zarzadzania
migdzykulturowego i procesow globalizacyjnych, przedstawienia mechanizmow
»kolonizacji umystéw«, tworzenia »cztowieka jednowymiarowego« kontrolowa-
nego przez kulture konsumpcjonizmu, analizy catego dorobku zarzadzania jako
projekeji kultury legitymizujacej wladze i podtrzymujacej status quo, krytyki kul-
tury ksztalcenia menedzerskiego, biznesowego i ekonomicznego na $wiecie, od-
krycia roli guru w procesie kamuflowania struktur wtadzy” (Sutkowski, 2011: 9).
Opini¢ o podobnym charakterze wyraza takze inny autor, twierdzac, iz: ,,Znacz-
na wigkszo$¢ opisow kultury organizacyjnej, czyli opisow analiz nastgpujacych
po zdefiniowaniu pojecia »kultura organizacyjna«, jest zamykaniem organizacji
i tworzacych je ludzi w kulturowych kapsutach, czego etycznymi i metodologicz-
nymi efektami jest wzmacnianie hegemonii dyskursu dominujacego oraz spdjna
wizja catosci kosztem utraty zrozumienia ztozonosci” (Krzyworzeka, 2012: 76).

Proba dokonania syntetycznego spojrzenia na istote kultury organizacyjnej
wydaje si¢ niezmiernie skomplikowana. Powszechne utozsamianie jej z warto$cia-
mi, normami, artefaktami (co najczgsciej znajduje odzwierciedlenie na kartach li-
teratury tematu) jest nader duzym uproszczeniem, mogacym zmieniac¢ ksztalt oraz
glebie prowadzonych dywagacji naukowych. Coraz czesciej pojawiajace si¢ opinie,
iz kultura organizacyjna moze stanowi¢ powazne zrodto roznego typu dysfunkcji
oraz patologii organizacyjnych, a takze czynnik destrukcyjnie oddziatujgcy na sku-
teczno$¢ procesu zarzadzania o charakterze manipulacyjnym, inspirujg do spojrze-
nia na kulture z nieco innej strony, niz czyniono to w wigkszo$ci przypadkow. Nie
bedzie to jednak przedmiotem dociekan podjetych w niniejszym artykule.

3. R6znorodnosc¢ pokoleniowa — w kregu watpliwosci

Roznice pokolen, roznorodnosé pokoleniowa, rozZnice migdzypokoleniowe, gene-
racja, multigeneracyjnos¢, zarzqdzanie wiekiem, ageizm to tylko niektore okre-
slenia wskazujgce na duza wage przypisywana pokoleniom pracownikdw i ich
sugerowanej odmiennosci. Autorzy publikacji na calym swiecie w do$¢ swobod-
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ny sposob dokonuja kategoryzacji pracownikow, wzigwszy pod uwagg ich wiek.
Pojawiaja si¢ wcigz nowe nazwy pokolen oraz odmienne zakresy dat ich urodze-
nia (Levickaite, 2010: 170—183; Costanza, Badger, Fraser, Severt, Gade, 2012:
375-394; Smolbik-Jeczmien, 2013: 228-238; Sarraf, Abzari, Isfahani, Fathi, 2017:
106-115). Roznorodno$¢ nazw pokolen jest duza: The Greatest Generation, The
Silent Generation, The Baby Boom Generation, Generation X or Baby Busters,
Generation Y, Echo Boomers or MTV Generation, Millennials, Generation Next
or Net Generation, Peter Pan Generation, Gen Xer, Generation I, The Internet
Generation or Generation Next, Net Generation or iGeneration, The New Silent
Generation, Radio Babies, Yummies, Multitasking Generation, pokolenie platkow
sniegu 1 inne. Roznorodnos¢ nazw to takze réznorodnos¢ cech przypisywanych
przedstawicielom poszczegolnych pokolen, skutecznie sprzyjajaca stereotypizacji
(Wzigtek-Stasko, 2015: 47—60). ,,Wczytujac si¢ w niektdre opisy poszczegdlnych
pokolen, zastanowi¢ si¢ mozna, czy i na ile tego typu charakterystyki moglyby
pasowac do cztonkoéw teoretycznie »innych« pokolen, a moze nawet po prostu
do kazdego cztowieka? Przyktadowo o »przecigtnym przedstawicielu« jednego
z pokolen mozna przeczytac, ze pragnie pracy, ktora bedzie mu sprawiata przy-
jemnos¢ —a czy pod takim stwierdzeniem nie podpisatoby si¢ wielu pracownikow,
zwlaszcza gdyby$my o to zapytali w poniedziatkowy poranek? [...] Na postrze-
ganie ewentualnych réznic miedzy pracownikami przez samych pracownikow,
ale takze przez opini¢ publiczna majg wplyw przyjete w mediach narracje. Czym
innym zatem sg proby systematyzacji i zwracanie uwagi na okreslone tendencje,
ktorym podlegaja kolejne grupy wchodzace na rynek pracy, a czym innym — po-
jawiajace si¢ uproszczenia” (Brol, 2016: 42).

Termin pokolenie bywa rozmaicie definiowany. Wyrdzni¢ mozna cztery po-
dejécia wykorzystywane w naukach spotecznych (Szukalski, 2012: 12). Zgodnie
z pierwszym z nich pokoleniem nazywa si¢ ,,026t spokrewnionych jednostek, po-
siadajacych wspolnego przodka o tym samym dla wszystkich statusie rodzinnym”
(Szukalski, 2012: 12). Drugie podejscie, typowe dla polityki spotecznej, definiu-
jac pokolenie, uwzglednia przede wszystkim (potencjalng) aktywnos¢ zawodowa,
wyodrebniajgc osoby w wieku przedprodukcyjnym, produkcyjnym i poprodukcyj-
nym (Szukalski, 2012: 13). Trzecie podejscie ,,ujmuje pokolenie jako grupg osob
w zblizonym wieku, tj. urodzonych w tym samym okresie, z reguty analizowa-
nym z punktu widzenia roku Iub lat pieciu” (Szukalski, 2012: 13). Odmienne jest
czwarte podejscie, odwotujace sie ,,do podobienstwa kulturowego, wynikajacego
z wplywu traumatycznego doswiadczenia, ktore odcisngto swe pietno w sposo-
bie myslenia w grupie oséb rozpoczynajacych dorostosé, determinujac przebieg
ich zycia i sposob definiowania rzeczywistosci, bedacy wyzwaniem dla sposobu
dotad rozpowszechnionego” (Szukalski, 2012: 13). Dywersyfikacja pokolen i cech
im przypisywanych stala si¢ przedmiotem licznych badan dotyczacych wptywu
wieku pracownika i zwigzanej z tym przynaleznosci generacyjnej na poziom zaan-
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gazowania oraz satysfakcji z pracy (Shragay, Tziner, 2011: 143—157; Waal, Peters,
Broekhuizen, 2016: 86—101; Cucina, Byle, Martin, Peyton, Gast, 2017: 878—890),
na poziom motywacji do pracy (Westerman, Yamamura, 2006: 150—161; Wong,
Gardiner, Lang, Coulon, 2008: 878—890), na metodyke kreacji i zarzgdzania kon-
fliktem (Bennett, Beehr, Ivanitskaya, 2017: 314—332), na sposob postrzegania pra-
codawcy (Guillot-Soulez, Soulez, 2014: 319-332). Ich wyniki nie sg jednoznaczne
1 wigzg si¢ z wieloma ograniczeniami: ,,Charakteryzujac rézne pokolenia w miej-
scu pracy, warto stale zadawac pytanie, czy dane pokolenie takie jest, czy raczej
niektorzy jego przedstawiciele zachowuja sie w taki sposob, by odnalez¢ si¢ w sy-
tuacji? Wydaje sig, ze w pierwszym przypadku istnieje wigksze ryzyko, by pomijaé
roéznice indywidualne pomiedzy poszczegdlnymi pracownikami, przypisujac ten
sam zestaw cech wszystkim »czlonkom« danego pokolenia. Chociaz propozycje
nazw i opisoOw pokolen majg porzadkowac otaczajaca rzeczywistos¢ rynku pracy,
to jednoczesnie moze to budowacé i utrwala¢ mity, zwlaszcza na temat mtodych
ludzi rozpoczynajacych prace” (Brol, 2016: 47). Warto zauwazy¢, iz idea multige-
neracyjnosci w wyrazny sposob wydaje si¢ przeczy¢ zatozeniom koncepcji zarza-
dzania roznorodnoscia, eksponujacej wyjatkowos¢ kazdej istoty ludzkiej, majacej
wlasciwe tylko sobie cechy, marzenia, oczekiwania, plany, wartosci, wymagaja-
cej zastosowania zindywidualizowanych narzedzi zarzadzania (Wzigtek-Stasko,
2012). Niezaleznie od wyrazonych powyzej watpliwosci dotyczacych powszech-
nie stosowanych prob ,,szufladkowania” wspotczesnych pracownikow interesujace
pozostaje to, jakie wartosci sg kluczowe dla pracownikow w roznym wieku i jaki
w zwigzku z tym preferuja model kultury organizacyjnej w swoim miejscu pracy.
Czy wiek stanowi w tym zakresie kategori¢ réznicujaca?

4. Metodyka badan

Glownym celem autorskich badan empirycznych byto poszukiwanie odpowiedzi

na nastepujace pytania badawcze:

1. Jaki model kultury organizacyjnej wystepuje aktualnie w badanych przed-
sigbiorstwach?

2. Jaki model kultury organizacyjnej pracownicy wskazuja jako idealny/
pozadany?

3. Czy istnieje zbieznos¢, czy rozbiezno$¢ w ocenie preferencji respondentow
dotyczacych istniejgcego oraz pozadanego przez nich modelu kultury orga-
nizacyjnej?

4. Czy zaleznos¢ miedzy modelem kultury organizacyjnej, deklarowanym jako
pozadany przez respondentow, a ich wiekiem jest istotna statystycznie?

5. Jak ksztaltujg si¢ preferencje badanych w poszczegdlnych grupach wieko-
wych, dotyczace pozadanego przez nich modelu kultury organizacyjne;j?
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W procesie badawczym do oceny kultury organizacyjnej wykorzystano kwe-
stionariusz OCAI (Organisational Culture Assessment Instrument) autorstwa
K.S. Camerona i R.E. Quinna (2003: 28). Sktada si¢ on z szes$ciu czesci, kazda
z nich jest poswigcona odpowiedzi na jedno pytanie dotyczace przedsigbiorstwa
zatrudniajgcego respondenta. W pytaniach 1-6 podano cztery warianty odpo-
wiedzi (A, B, C i D), migdzy ktore nalezato rozdzieli¢ sto punktow, w zalezno$ci
od tego, w jakim stopniu dana odpowiedz odzwierciedlata sytuacje w organizacji.
Najwigcej punktdéw nalezato przypisa¢ odpowiedzi, ktora jest najblizsza sytuacji
istniejacej w organizacji, a najmniej tej, ktéra najbardziej od niej odbiega. Kaz-
da z odpowiedzi reprezentowata cechy konkretnej kultury. Nastepnie na potrze-
by dalszej analizy statystycznej obliczono $rednie uzyskane w poszczegdlnych
ankietach wedlug metodologii Camerona i Quinna. Postuzyto to do okreslenia
dominujacego modelu (obecnego i pozadanego) dla kazdej z ankiet. Wynikiem
ostatecznym dla kazdej z ankiet byly dwie wartosci: wartos¢ modelu obecnie
funkcjonujacego w organizacji (A, B, C lub D) i analogicznie warto$s¢ modelu
pozadanego.

Badanie statystycznie istotnych roznic migdzy zmiennymi przeprowadzo-
no za pomoca testu Chi-kwadrat (y?) niezalezno$ci Pearsona. Do badan przy-
jeto poziom istotnosci statystycznej a = 0,05. Anonimowe badania, na losowo
wybranej probie respondentow, przeprowadzono z wykorzystaniem papierowe;j
wersji narzgdzia badawczego. Uczestnikami badan byli studenci studiow nie-
stacjonarnych uczelni ekonomicznych z siedzibg w wojewodztwie $laskim. Re-
spondentom rozdano tgcznie 700 kwestionariuszy, a do ostatecznej analizy za-
kwalifikowano 664 kompletne i poprawnie wypelnione formularze. W procesie
badawczym uczestniczyto 347 kobiet (52,2%) oraz 317 me¢zczyzn (47,8%), re-
prezentujgcych rozne kategorie wiekowe: 18-25 lat (N = 337; 50,8%), 2635 lat
(N =170; 25,6%), 36—45 lat (N = 124; 18,7%), 4655 lat (N = 30; 4,5%), powyzej
55 lat (N = 3; 0,5%)'. Z uwagi na brak jednolitej, powszechnie obowiazujgcej

1 Struktura wyksztalcenia badanych osob ksztaltowala si¢ nastepujaco: wyksztatcenie pod-
stawowe 0,2% (N = 1), wyksztatcenie zawodowe 0,9% (N = 6), wyksztalcenie srednie 79,8%
(N = 530), wyksztatcenie wyzsze 19% (N = 126), osoby posiadajace stopnie lub tytuty na-
ukowe 0,2% (N = 1). Sposrod ogotu respondentéw na stanowisku robotniczym bylo zatrud-
nionych 37% oséb (N = 246), na stanowisku nierobotniczym bez podlegtych pracownikéw
44,6% (N =296), na stanowisku menedzera najnizszego szczebla 4,7% (N = 31), menedzera
Sredniego szczebla 10,7% (N =71), menedzera najwyzszego szczebla 3% (N = 20). Uczestni-
cy badan to osoby o réznym stazu pracy ogoétem: ponizej 5 lat 49,4% (N = 328), w przedzia-
le 5-15 lat 30,4% (N = 202), powyzej 15 lat 20,2% (N = 134). Osoby o stazu pracy w obec-
nej firmie ponizej 5 lat stanowity 70,3% (N = 467), w wymiarze 5—15 lat 19,6% (N = 130),
powyzej 15 lat 10,1% (N = 67). Osoby o stazu pracy na obecnym stanowisku pracy poni-
zej 5 lat to 75,4% (N = 500), w wymiarze 5-15 lat 19,9% (N = 132), powyzej 15 lat 4,7%
(N = 32). Respondenci reprezentowali réznego typu organizacje: sektor prywatny 79,2%
(N = 525), panstwowy 17,6% (N = 117), trzeci sektor 3,2% (N = 21), réznej wielkosci mi-
kroprzedsigbiorstwa 15% (N = 99), przedsi¢biorstwa mate 19,2% (N = 127), $rednie 23%
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klasyfikacji grup pokoleniowych oraz granicznych kategorii wiekowych w pro-
cesie badawczym nie postuzono si¢ nazewnictwem generacji prezentowanym
w literaturze przedmiotu.

Modelem kultury organizacyjnej, ktory postuzyt do badan dla potrzeb ni-
niejszego artykutu, byt model wartosci konkurujacych (ang. Competing Values
Framework) autorstwa K.S. Camerona oraz R.E. Quinna. Typologia modeli
kultur wyzej wymienionych autoréw obejmuje: kulturg klanu — A, adhokra-
cji — B, rynku — C oraz hierarchii — D. Ich wybrane cechy zaprezentowano

elastycznosé

na Rysunku 1.
* Menedzer — agent

Adhokracja Zmian
_
B)

\

(. Organizacja jako
przyjazny ,,dom”
* Cel: praca zespolowa,
rozwdj pracownikow

* Menedzer — doradca,
mentor, rzecznik
pracownikow

* Kluczowe wartosci
to: kreatywno$¢,
niepewnos¢, ryzyko

¢ Cel: innowacyjnos¢,

-

—

Hierarchia
o D)
» Wysoki stopien

formalizacji -Kluczowe wartosci to:

* Cel: trwanie rentownos¢,
i przewidywalnosé konkurencyjnosc¢
Menedser . cksper * Cel: dominacja na
* Menedzer — ekspert : ]

w dziedzinie rynku
administracji * Menedzer — partner
\ strategiczny

Rysunek 1. Model wartosci konkurujacych K.S. Camerona i R.E. Quinna
Zrodto: opracowanie wiasne na podstawie: Cameron, Quinn, 2003: 40

(N = 152) oraz duze 42,7% (N = 282). Jeden respondent nie zadeklarowat przynaleznosci
do organizacji o okreslonej formie wlasnosci, a czterech do organizacji o danej wielkosci,
dlatego tez w obu przypadkach suma nie wynosi 664. Powyzszy fakt nie wptynal na wyla-
czenie kwestionariuszy z dalszej analizy z uwagi na drugorzedne znaczenie pominigtych
kategorii w procesie badawczym.
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5. Prezentacja oraz omowienie wynikéw badan
empirycznych

Istotnag czescia badan empirycznych byta diagnoza typu modelu kultury organi-
zacyjnej aktualnie wystepujacego w badanych organizacjach oraz modelu poza-
danego przez pracownikow w ujeciu ogolnym. Opinie respondentow dotyczace
powyzszych kwestii zaprezentowano na Rysunku 2.

A (KLAN)
50,0

D (HIERARCHIA) B (ADHOKRACIA)

C (RYNEK)

—@— Stan obecny —@— Stan pozadany

Rysunek 2. Obecny oraz pozadany model kultury organizacyjnej w opinii badanych respondentow

Zrodto: opracowanie wiasne

Z danych zaprezentowanych na Rysunku 2 wynika, iz dominujagcymi modela-
mi kultury organizacyjnej, wskazanymi jako modele obecnie istniejace, s3: kultura
hierarchii (30,2% wskazan) oraz kultura rynku (29,1%). Modelem najbardziej po-
zadanym przez respondentow okazat si¢ model kultury klanu (40,1%), a najmnie;j
pozadanym model kultury rynku (16,8%). Model obecny wyraznie odbiega wiec
od modelu pozadanego. Rozbieznos$¢ opinii badanych jest dos¢ znaczaca, zwlasz-
cza w odniesieniu do typu modelu przez nich pozadanego. Jeden z modeli wskaza-
nych jako aktualnie najczeéciej wystepujacy — kultura rynku — jest tez jednocze-
$nie modelem wskazanym jako najmniej pozadany. To wynik obrazujacy istotny
problem organizacyjny. Warto$ci charakterystyczne dla organizacji nie sg zgodne
z tymi, ktore sg kluczowe dla pracownikow. Pracownicy zdaja si¢ bardziej doceniaé
srodowisko pracy, ktorego dominujaca cecha jest zyczliwosc¢, otwartosc i wsparcie
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we wzajemnych relacjach, niz biurokracje i nieustanne eksponowanie znaczenia

osigganych wynikow kosztem wiekszej troski o pracownika i jego potrzeby.
W trakcie badan poszukiwano odpowiedzi na dwa istotne pytania:

1. Czy zalezno$¢ migdzy modelem kultury organizacyjnej, deklarowanym jako
pozadany przez respondentow, a ich wiekiem jest istotna statystycznie?

2. Jak ksztattujg si¢ preferencje badanych w poszczegélnych grupach wieko-
wych, dotyczace pozadanego przez nich modelu kultury organizacyjne;j?
Analiza zebranego materiatu faktograficznego wykazata, iz zaleznos¢ wy-

stepujaca miedzy poddanymi ocenie kategoriami — ,,pozagdanym modelem kul-

tury organizacyjnej” i ,,wiekiem pracownikow” — nie jest istotna statystycznie

(p = 0.09814*** p > a), co oznacza, ze preferencje pracownikow dotyczace poza-

danego przez nich modelu kultury organizacyjnej nie s zalezne od wieku. Szcze-

g6ty uwidoczniono na Rysunku 3.
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Rysunek 3. Wiek pracownikéw a pozadany model kultury organizacyjnej

7rédto: opracowanie wiasne

Z danych przedstawionych na Rysunku 3 wynika, iz modelem kultury organi-
zacyjnej zdecydowanie najczgséciej wskazywanym przez pracownikow reprezentu-
jacych wszystkie grupy wiekowe okazata si¢ kultura klanu (z wyjatkiem badanych
w wieku powyzej 55 lat, ktorzy jako rownie pozadang wskazali kulture adhokracji
oraz hierarchii). Bardzo interesujaca jest zgodnosc¢ opinii badanych respondentow.
Cechy kultury klanu okazaty si¢ priorytetowe szczegolnie dla pracownikdéw w wie-
ku 46-55 lat oraz mtodszych, poczawszy od oséb w wieku 18-25 lat. Interesujace
sg rowniez opinie dotyczace pozostalych modeli kultur. Kultura hierarchii, jako
model pozadany, zyskata najwigcej zwolennikow wsrod osob w wieku 26-35 lat,
zdecydowanie najmniej natomiast w grupie respondentow w wieku 4655 lat.
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Wskazania dotyczace modelu kultury adhokracji ksztattowaty si¢ na poziomie
9-16% oraz 33% (osoby w wieku powyzej 55 lat). Najbardziej niepozadanym mo-
delem kultury okazata si¢, zgodnie z wynikami zaprezentowanymi na Rysunku 3,
kultura rynku. Jako model pozadany wskazalo ja zaledwie 6% badanych w wieku
18-25 lat, 8% w wieku 2635 lat, 10% w wieku 36—45 lat, 7% w wieku 4655 lat.
Osoby w wieku powyzej 55 lat nie wskazaty tego modelu w ogole.

Wyniki badan w wyrazny sposob udowodnity, iz najwyzej cenionymi przez
wspotczesnych pracownikow, co bardzo istotne — w kazdym wieku, sa: przyjazne
relacje miedzyludzkie, wysoki poziom wzajemnego zaufania, wsparcie ze strony
przetozonych oraz kolegow, praca zespotowa, mozliwo$¢ partycypacji w procesie
zarzadzania, lojalno$¢, swobodne artykutowanie swoich emocji w bezpiecznym
srodowisku pracy, czyli cechy typowe dla kultury klanu. Niestety, w badanych or-
ganizacjach dominujagcym modelem kultury okazata si¢ kultura rynku z charakte-
rystycznymi dla niej warto$ciami: konkurencyjnoscig oraz wynikami ,,za wszelka
ceng”. Przypuszcza si¢, ze pracownicy zatrudnieni w organizacjach o tym typie
kultury moga $wiadomie, aczkolwiek wbrew sobie, redukowac swoje rzeczywiste
potrzeby badz nie méwic o nich otwarcie w obawie przed negatywnymi konse-
kwencjami (Reis, Trulen, Story, 2016: 1093). Jednak czy beda wtedy w pelni iden-
tyfikowali si¢ z organizacja? Czy beda z ochota przychodzili do pracy, beda zmo-
tywowani do niej, petni zaangazowania, bez poczucia stresu? Bardzo watpliwe.

6. Podsumowanie

Celem niniejszego artykutu byto zaprezentowanie autorskich wynikow badan ma-

jacych na celu identyfikacj¢ obecnego oraz pozadanego modelu kultury organi-

zacyjnej w ocenie wybranej grupy respondentdw oraz sprawdzenie, czy ich wiek

stanowi czynnik roznicujacy opinie dotyczace powyzszych kwestii. Analiza zebra-

nego materiatu faktograficznego pozwolita znalez¢ odpowiedz na sformutowane

pytania badawcze i przedstawi¢ nastgpujace wnioski koncowe:

1.  Dominujgcymi modelami kultury organizacyjnej, wskazanymi jako modele obec-
nie istniejace, sg: kultura hierarchii (30,2% wskazan) oraz kultura rynku (29,1%).

2. Modelem najbardziej pozadanym przez respondentdow okazal si¢ model kul-
tury klanu (40,1%), a najmniej pozgdanym model kultury rynku (16,8%).

3. Model kultury organizacyjnej, deklarowany przez respondentéw jako obecnie
istniejacy, wyraznie odbiega wigc od modelu pozadanego.

4. Zalezno$¢ migdzy modelem kultury organizacyjnej, deklarowanym jako po-
zadany przez respondentdw, a ich wiekiem nie jest istotna statystycznie.

5. Modelem kultury organizacyjnej najczgsciej wskazywanym jako pozadany
przez przedstawicieli wszystkich grup wiekowych okazala si¢ kultura klanu,
najrzadziej za$ kultura rynku.
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Otrzymane wyniki badan sugeruja, iz jednoznaczne przypisywanie pewnych
cech oraz wskazywanie z gory przyjetych preferencji pracownikom nalezacym
do tych samych grup pokoleniowych wydaje si¢ nieuprawnione. Uczestnicy pre-
zentowanych badan, zréznicowani wiekowo, wskazali jako szczegdlnie pozadany
ten sam typ modelu kultury organizacyjnej — kulture klanu. Podobnie zgodni byli,
wskazujac model przez nich szczegolnie niepozadany — kulture rynku. Wiek nie
okazat sie¢ wigc kategorig réznicujaca. Podobne w swojej wymowie spostrzezenia
prezentujg takze inni autorzy, na przyktad M. Brol (2016: 46). Badania, na ktore
si¢ powotuje, miaty na celu pozyskanie od respondentéw University of Wiscon-
sin — Eau Claire opinii dotyczacych tego, w jakim stopniu poszczegolne genera-
cje uwazaja, ze sg rozne 1 w jakim stopniu faktycznie si¢ roznig. Pracownikow
podzielono na trzy generacje, ich ocenie poddano 15 aspektow, ktore moga by¢
wazne w kontekscie ich pracy, na przyktad: pracg zespotowa (teamwork), auto-
nomi¢ (autonomy), bezpieczenstwo (security), profesjonalizm (professionalism),
elastycznos$c¢ (flexibility), formalna wiadze (formal authority), technologi¢ (tech-
nology) itd. Ich zadanie byto dwojakiego rodzaju. Z jednej strony musieli dokonaé
oceny, odnoszac ja do siebie, a drugiej do przedstawicieli innych pokolen. W oma-
wianych badaniach potwierdzono jedynie czg¢sciowe istnienie faktycznych roznic
w warto$ciowaniu 15 elementéw przez przedstawicieli poszczegolnych kategorii
pokoleniowych. Dodatkowo wyniki ujawnity, ze réznice miedzypokoleniowe po-
strzegane przez badanych znacznie przewyzszaja te, ktore wynikaja z podanych
przez nich wartosci (Lester, Standifer, Schultz, Windsor, 2012: 347). Na brak istot-
nych réznic w aspekcie multigeneracyjnosci zwraca uwagg takze M. Brown (2012:
3592) twierdzac, iz: ,,Aktualne badania wskazuja, Ze nie ma istotnych réoznic w po-
stawach pracy posrdd roznych pokolen”.

Dokonujac proby ostatecznej konkluzji, nalezy stwierdzié, iz bardzo cze-
sto nasza wiedza opiera si¢ wylacznie na poszlakach i opiniach formutowanych
na podstawie stereotypowego postrzegania rzeczywistosci. Tymczasem warto
dysponowac prawdziwa i aktualng wiedza na temat rzeczywistych oczekiwan,
preferencji, wartosci kluczowych dla pracownikéw zatrudnionych na wszystkich
szczeblach hierarchii organizacyjnej, warto tez o nich otwarcie rozmawiaé, by nie
opiera¢ si¢ na domystach, ktore czesto moga by¢ mylace.

Zaprezentowane w niniejszym artykule wyniki badan oparte zostaty na opi-
niach respondentow z jednego z polskich wojewodztw — studentdéw uczelni ekono-
micznych. Z pewno$cig moze to stanowi¢ pewnego rodzaju ograniczenie. Godne
uwagi bytoby poszerzenie zakresu badan i wicksza dywersyfikacja responden-
tow, na przyktad wiaczenie do grona badanych takze reprezentantow innych spe-
cjalnosci oraz os6b zamieszkujacych i pracujacych w innych regionach Polski Iub
za granicg. Zaleznos¢ migdzy wiekiem pracownika i jego odmiennoscia kulturowa
(najlepiej w skali globalnej) a preferencjami dotyczacymi modelu kultury organiza-
cyjnej moze stanowi¢ przedmiot dalszej, jakze interesujacej eksploracji naukowe;.
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1. Introduction

There is a number of explanations suggested in the literature as to what factors in-
fluence capital flow between economies; see e.g.: Estrin and Beven (2004), Wach
and Wojciechowski (2016) for an overview. Based on the aforementioned, it can
be concluded that investment decisions regarding Foreign Direct Investments (FDI
hereafter) and their allocations are determined, to a large extent, by potential ad-
vantages and benefits from internalisation. The choice of the host economy is also
largely determined by its enterprise environment. It is important to emphasise that
FDI are not only a simple transfer of financial capital and that FDI can be highly
volatile, much more than e.g.: consumption. However, one can distinguish certain
factors that are responsible for shaping their size and characteristics. Firstly, there
are the so-called push factors, which relate to possibilities of doing business in the
source (i.e. investor’s) country. Secondly, there are the so-called pull factors driven
by the situation in the host (i.e. potentially interesting to invest in) country. Third-
ly, FDI may either be defensive or offensive. Offensive investments are made with
the intention of gaining new markets, while defensive ones are made to protect the
market position (Yannopoulos, 1990; 2011; Karaszewski, 2004).

The existing empirical literature on bi-directional causation between FDI and
economic growth is scarce, not to mention the fact that the subject is mostly dealt
with at the macro level (Chowdhury, Mavyrotas, 2005; Siddique et al., 2017). That
is why, although decisions about undertaking investments depend on several fac-
tors, it should be noted that (i) capital and labour endowments in the host coun-
try play a significant role in enhancing productivity (and thus production growth),
and that (ii) the impact of these factors can differ significantly between industries
and across time. Determinants of FDI should be investigated by taking into account
the above-mentioned and in doing so, there are three aspects of the study that should
be noted. Firstly, we consider only the V4’s inward FDI, i.e. only FDI that came to the
V4 countries are considered. Secondly, we are interested in the impact of accumulat-
ed FDI presence in the host economy, and thus FDI stock is being analysed. Thirdly,
our interest in the V4 economies is not accidental. Since entering the EU, these coun-
tries have experienced an unprecedented amount of investments. Furthermore, be-
cause the V4 countries are members of the EU there are sufficient data, both in terms
of quantity and quality, for us to proceed with FDI analysis at an industry level.

The aim of this study is therefore to investigate determinants of inward FDI
stock in the V4 by taking into account the interaction between FDI and econom-
ic and productivity growth in a system equation model. In doing so, our contri-
bution is twofold. Firstly, we provide an industry level panel data model that uni-
fies and quantifies the interplay between FDI, economic growth and productivity.
We show that explaining determinants of FDI should not be considered as a sim-
ple one-equation problem but rather as a system in which FDI influence econom-
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ic growth and productivity gains can influence FDI (via total factor productivity;
TFP hereafter). Suffice to say that positive and statistically significant estimates
for FDI and TFP parameters in the model would support the hypothesis of a bi-di-
rectional relationship between TFP and FDI. Secondly, we use the model to assess
what impact TFP has on inward FDI in the V4. Since the empirical literature about
FDI and their determinants is inconclusive, we use the Bayesian model averaging
technique to mitigate the problem of model uncertainty and find the optimal spec-
ification (i.e. a list of robust determinants). This allows us to properly quantify the
influence of TFP on FDI, and also to assess what other determinants of many put
forward in the literature are meaningful to FDI in the V4 economies.

The paper is organised as follows. Section 2 reviews the literature on the FDI
and productivity interaction. Section 3 presents the model and the data gathered
for the empirical study. Section 4 summarises empirical findings, while Section 5
concludes with a discussion.

2. Literature review

The literature on FDI and their determinants is highly diverse in terms of both
theories and empirical results. This kind of model uncertainty (i.e. uncertainty
due to the presence of selection bias) has led Eicher, Helfman and Lenkoski (2011)
to use Bayesian model averaging in order to obtain robust results. The authors
show that some FDI determinants previously suggested in the literature are in fact
no longer robust. Furthermore, Antonakakis and Tondl (2015) examine determi-
nants of outward FDI from 4 major OECD countries to 129 developing ones in or-
der to distinguish whether motivation for FDI differs among investors. The authors
also use Bayesian model averaging instead of relying on specific theories of FDI
determinants and find that no single theory governs the decision on FDI. It is rath-
er a combination of theories. Antonakakis and Tondl (2015) note that although the
FDI literature is extensive, there is no study that researches FDI and economic
growth by taking into account productivity at an industry level. Also worth men-
tioning is a recent study of Rézanski and Socha (2017), who have found that cur-
rent accumulation of FDI in host countries is a determinant of investments in the
future. However, they have not found any relation between profitability of foreign
owned entities and a new investment establishment.

With respect to FDI and their determinants, the literature on the expansion
of foreign enterprises distinguishes many types of motives that lead to FDI. Wach
(2016) points out three main typologies: (i) endogenous/exogenous and proactive/
reactive factors (Albaum, Strandskov, Duerr, 2002); (ii) push and pull motives and
‘random chances’ (according to the OECD classification); and (iii) Dunning’s mo-
tives typology (Dunning, Lundgan, 2008).
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The literature on the subject presents different approaches to the semantics
of enterprises internationalisation motives (Rymarczyk, 2004; Wach, 2016).
Following Wach (2016), various typologies in the literature allow us to divide
internationalisation factors into two groups: (i) internationalisation motives,
and (ii) internationalisation conditions. In addition, there are many different
types of motives for an enterprise to internationalise. Yip and Hult (2012) in-
dicate four groups of factors affecting globalisation processes of enterprises,
i.e. (1) market factors, (ii) cost factors, (iii) competitive factors, and (iv) gov-
ernmental factors.

One of the most frequently quoted typologies that deals with FDI is the ty-
pology proposed by Dunning and Lundan (2008). It is a strictly MNE typology,
which takes into account the motives of FDI location associated with four groups
of behaviours (Dunning, Lundan, 2008): (i) natural resource seekers, (ii) market
seekers, (iii) efficiency seekers, and (iv) strategic assets or capabilities seekers.

Wach (2012) expands on the motives for internationalisation proposed by Al-
baum, Strandskov and Duerr (2002). He takes into account internationalisation fac-
tors for an enterprise according to the OECD classification and the entrepreneurial
mechanisms known in the theory of entrepreneurship. This idea takes into account
simple concepts of identifying market opportunities or dynamic entrepreneurial
abilities as well as more cumbersome knowledge-based and charitable enterprise
concepts (see Wach, 2012: 75).

Proximity of a given country in both a geographical and cultural sense cannot
be neglected when discussing FDI flows. The importance of this factor has been
verified in many studies based on the gravity model of trade. Barriers in trade
are not only limited to protective policy (e.g.: duties, quotas, subsidies) but also
include cultural, linguistic and historical dissimilarities. Table 1 provides a sum-
mary of FDI studies and illustrates what factors (from foreign investors’ point
of view) were found relevant and how (i.e. a positive/negative/neutral impact).
Overall, determinants of FDI inflow can be treated as location factors in the host
countries which are potentially beneficial for the investors from the source coun-
tries (see also Nicolini, Resmini, 2010). One can find many theories that attempt
to answer the question why investors move their capital abroad. The present-
ed empirical studies indicate a number of factors determining the involvement
of foreign capital in the host country. The one that is the most often mentioned
is the size of the target market, which corresponds to the market-seekers motive.
However, not only the size of the market is relevant; growth dynamics may also
play a significant role. For example, Przybylska (2001) has concluded that the
GDP growth rate is a significant factor that attracts FDI in the case of Poland,
but not so much in Hungary and the Czech Republic. The quality and cost of la-
bour are also important factors determining the FDI inflow (in line with the ef-
ficiency-seekers motive).
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Contemporary studies are rather focused on macro-level data. An industry
level breakdown, however, may reveal interesting facts because FDI may affect
industries differently. That is, depending on specific conditions (economic/politi-
cal/institutional), selected factors mentioned in the literature might have a different
impact on FDI. Different absorptive capacities of the host country’s industries may
also have a significant impact on FDI effects and this impact can vary a lot. FDI
might differ not so much between economies but rather between industries within
an economy. Thus, the need to conduct a study at an industry level.

To sum up, it should be noted that the literature on FDI determinants is very
broad and inconclusive. Whether specific factors are found influential for FDI
(and how) may not be so much country specific but industry specific. That is why
it is important to use a modelling strategy that (i) accounts for such individual in-
dustry specific and/or country specific effects and (ii) takes into account modelling
uncertainty. In this paper, we show that with information from industry level panel
data and an appropriate estimation technique this can be achieved.

3. Modelling strategy and data

3.1. Modelling the interplay between FDI, economic growth
and productivity

The paper puts forward a two-equation system which is to account for interde-
pendencies between the involvement of foreign capital in the host economy and
changes in productivity when analysing potential determinants of FDI. Formally,
the model we consider can be written as follows:

0, =¢"g(K,.L,.FDI,.GAP, )e""

- ; (1)
FDI,, =h(6,X)e™

where i, j, t are country, industry and time indices respectively. The first equation
is an extended production type relation with 0, as real production; K ;1 a8 real cap-
ital stock, L, as the number of people employed and GAP,, as the labour produc-
tivity gap between the EU15 and V4 industries. The random term g follows the
generalised true random effects specification (GTRE; see, e.g.: Ts1onas Kumb-
hakar, 2014; Filippini, Greene, 2016; Makieta, 2017), which allows us to estimate
the industry level TFP used in the second equation as one of explanatory variables
for the FDI involvement. The latter equation considers variables suggested in the
literature that explain investors’ decision making (e.g.: the TFP, R&D expenditures,
market openness, taxation, human capital, and market size). The latter equation
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is linked with the first equation based on theoretical premises. That is, decisions
undertaken by foreign investors regarding investment allocation depend, among
others, on productivity (TFP) observed in the host industry. Obviously, since a TFP
change needs to be observed in order for investors to make a decision, we assume
a time lag between FDI and TFP of at least one period. Thus, the system assumes
that the current (past) levels of TFP stimulate future (current) FDI and current
FDI can influence current economic growth (e.g.: via TFP growth). This linkage
has a specific nature described in the deterministic part of the two equations, and
thus the stochastic processes of both equations are assumed to be independent.
This means that apart from the dependencies described in the deterministic parts,
there are no other forms (of stochastic) interaction between these equations. This
assumption is justified by the fact that the stochastic processes of both equations
arise elsewhere. The first one (i.e. the first equation) describes a process generat-
ed within the host economy and is related to the aggregated production function
theory. The latter one is of “external” origin and concerns decisions and prefer-
ences of foreign investors.

The reader should note that interdependencies between FDI, production and
productivity area very broad topic which is beyond the scope of a single study.
That is why, in this paper, we focus only on the latter equation of the system. Our
aim here is to find relevant industry level determinants of FDI in the V4 while ac-
counting for the interdependency between FDI and productivity. We also inves-
tigate the empirical relevance of TFP as a determinant of FDI. Hence, the first
equation serves us as a provider of meaningful industry level TFP estimates and
its further analysis is beyond the scope of this paper.

Given the literature, we consider two lists of explanatory variables for FDI
in the latter equation:

In FDI o= elxl,l.j, + :92x2,,.jt +& - ()

The first list, grouped in the vector x|, represents a short list of discerning,
important stimulants of FDI. Here we take the lagged TFP and well-recognised
FDI factors such as the target market’s size and human capital. The second list,
grouped in the vector Xy e is made up of determinants that are rather “suggested”
in the literature. Here we consider a number of variables of a macroeconomic and
institutional nature, potentially determining the involvement of foreign capital
in the host country. They include, among others, R&D expenditures (as a proxy
for the economy’s innovativeness), economic and political risk, openness, labour
costs and taxes (factors determining directly profitability of enterprises)and other
business indicators (see Table 2, Section 3.2).

In order to mitigate the problem of model uncertainty, we use Bayesian mod-
el averaging (BMA). Potential factors determining FDI accumulation have been
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selected based on the studies listed in Section 2 and the Dunning eclectic theory.
The final list of robust determinants is derived using BMA, which limits the se-
lection bias. This allows us to investigate whether productivity, measured by TFP,
is indeed one of key factors determining FDI accumulation in the host economy
and what other factors put forward in the literature are robust FDI determinants
for the Visegrad countries.

It should be noted that model uncertainty is treated here as uncertainty about
the list of explanatory variables inx, ;. We use BMA because of (i) a large number
of potential regressors, and therefore a great deal of their possible combinations,
(i1) the usefulness of these methods in such cases (i.e. cases when the literature
does not provide an exact list of explanatory variables), (iii) development of ap-
propriate numerical methods in recent years, (iv) more ‘robust’ results (in terms
of appropriate variable selection), and (v) increasing popularity of these tools in re-
search on economic growth and conditional convergence (Sala-i-Martin, Doppel-
hofer, Miller, 2004; Prochniak, Witkowski, 2012). Details regarding BMA used
in the study can be found in the appendix.

4. Industry level data for FDI analysis

Taking into account the availability and comparability of statistical data for indi-
vidual industries and numerous data deficiencies (e.g.: missing data or their differ-
ent measurement standards), a panel of 13 industry sectors of the NACE national
economy in the years 2004—2013 has been considered in the analysis. The choice
of the year 2004 is also not accidental due to the accession of the Visegrad Group
countries to the European Union. This has essentially influenced (among other
things) the flow of capital to these countries. The last year for our dataset is 2013
due to the availability of reliable data on FDI for Hungary at the time of the analy-
sis. To sum up, selection of the data presented in Table 2 is a derivative of (i) data
availability, (ii) economic theory of FDI, (iii) the empirical literature on the sub-
ject, and (iv) discussions with government representatives and the scientific and
business community at the Annual Investment Meeting 2017, which took place
in the United Arab Emirates on 2—4.04.2017%.

2 The first author personally participated in this meeting, its participants served as an expert
panel.
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5. Findings

The results of BMA are provided in Table 3, which lists all potential explanatory
variables considered in the study (the first column) with their respective param-
eters estimates. We turn our attention to column 5, which contains information
on the posterior inclusion probability (PIP), i.e. the probability that a given varia-
ble should be included in the final, optimal specification. We can note that a num-
ber of variables have PIP way above 50%, which indicates their relevance in ex-
plaining FDI. This is confirmed by standard regression statistics in columns 2—4
and 6. In particular, for variables with PIP above 50%, we see that 95% confidence
intervals of their respective parameters are strictly positive (or negative as in the
case of the parameter for BERD).

The results indicate that several factors determine accumulation of FDI, with
the first-lag TFP being a major one. The estimate of TFP parameter is relative-
ly high indicating a large influence of TFP on decisions about FDI allocation.
The increase in TFP of one percentage point (p.p.) leads to an increase in FDI
of 0.673%. Moreover, this estimate is statistically significant with ¢ ratio equal
to 2.56. It should be noted that although Table 3 presents only the final results
on TFP, for robustness check, we have also considered other forms of TFP cal-
culation and different TFP lags®. The obtained results are comparable regardless
of this choice while T FP, gives the best model fit. Moreover, since TFP lag
(1, 2 or 3) expresses delays associated with investors’ decision-making on capital
allocation to foreign countries, it seems that investors make decisions mostly based
on observed productivity in the previous year.

Market size, expressed via O,y is the most relevant explanatory variable
with the highest and most statistically significant parameter estimate. The increase
in market size of one p.p. leads to an increase in FDI of 0.84%. This suggests
a strong presence of the market seekers motive and indicates that foreign investors
are interested in large, high-absorptive capacity industries (Wojciechowski, Luba-
cha-Sember, 2014). The variable describing the quality of human capital in a giv-
en industry (HRST) also relates positively and significantly to FDI. The increase
in HRST of one percent increases FDI by 0.154%. These results are consistent
with the view that foreign investors seek highly-qualified employees, especially
in respect to investments undertaken in high and medium-high technology indus-
tries. It is worth noting that the relative level of human capital in the investor’s
country is reported to be positively and closely related to the size of FDI activity
(Cieslik, 2017).

3 We have considered up to a third-lag TFP in two different scenarios of TFP calculation. In the
first scenario, we have taken TFP only as an individual effect exp(a, ); see (1). In the other sce-
nario, we have assumed that TFP is a sum of inefficiencies: exp(-—n, —u,).
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Table 3. The results of the estimation for the latter equation explaining the reason
for the accumulation of FDI

Expla.natory Par:.lmeter Error il PIP 95% confidence
variable estimate interval
Const. —1.840 3.036 —0.61 100% —4.876 1.195
TFP(t—1) 0.673 0.263 2.56 100% 0.410 0.936
o1 0.840 0.111 7.59 100% 0.729 0.951
HRST 0.150 0.030 5.05 100% 0.120 0.180
BERD —0.011 0.006 -1.99 80% —0.016 —0.005
POP 0.018 0.010 1.77 85% 0.008 0.028
HICP 0.017 0.010 1.51 79% 0.005 0.026
PRS AVG 0.006 2.365 0.00 13% —2.359 2.371
OPENNESS 0.004 2.295 0.00 12% —2.291 2.299
FINANS 0.017 0.093 0.19 9% —-0.076 0.110
DEBT 0.009 0.170 0.05 8% —0.161 0.179
BOND D 0.001 0.016 0.06 8% —-0.015 0.017
LC D 0.054 0.511 0.11 7% —-0.457 0.566
TAX C 0.001 0.008 0.09 7% —-0.007 0.008
RISK 0.001 0.008 0.08 7% —-0.008 0.009

Source: authors' calculations, PIP (posteriori inclusion probability) — the probability of including a given variable
in the model. In total, the 37 explanatory variables described in Table 2 including TFP lags (up to 3) were used
in the estimation, which combined gave over 68.7 billion combinations of models. The final model includes
those variables whose inclusion probability was higher than 5%

Other variables in the model, such as POP, indicate whether foreign investors
are interested in consumer demand (the market seekers motive). In this case, the
increase in POP of one p.p. increases FDI by 0.018%. This influence is rather minor
though it is still fairly statistically relevant with ¢ ratio equal to 1.77. Also BERD,
which expresses the expenditures of enterprises on R&D per inhabitant, has a rela-
tively large chance of entering the model (PIP equal 80%). The impact of this vari-
able is negative, which could suggest that investments tend to go to those industries
where expenditures are relatively low, and thus the technology that is transferred
may effectively contribute to improvements. It could also mean that investments
flow less often to industries where enterprises invest in innovation. It should be not-
ed, however, that these flows are responsible for absorptive capacities of local en-
terprises, and thus their ability to implement new, more efficient solutions in de-
veloped countries that could be potentially transferred via FDI channels (Makieta,
Ouattara, 2018). The positive estimate of HICP (Harmonised Indices of Consumer
Prices) seems somehow surprising at first. However, the reader should note that
this result is likely driven by changes over time in the analysed panel of industries.
The lack of significance of the PRS AVG parameter estimate, which expresses the
investment risk of the host country, may be related to a relatively low dispersion
of this phenomenon in the analysed sample. Also, given the fact that the V4 coun-
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tries differ quite significantly, the relatively low probability of inclusion for the
variable that expresses market OPENNESS is somewhat surprising at first. How-
ever, the reader should note that the V4 economies do share some similarities (EU
members, close geography and geopolitics), which could be decisive in rendering
variables such as PRS _AVG or OPENNESS statistically insignificant.

To conclude, the obtained results (i.e. the positive and significant parameter
of TFP ) support our hypothesis about a positive and statistically significant re-
lationship between productivity and FDI in the V4 economies. Thus, at an indus-
try level, we argue that including productivity of the host country is an important
factor in analysing foreign investors’ decision-making with respect to FDI. Our
results suggest that including TFP as an explanatory variable is justified (not just
at the theoretical level) and allows for a better understanding of the international
capital flows.

6. Conclusions

The results obtained show a positive and robust relationship between productivi-
ty and FDI in the host industry, which means that foreign investors pay attention
to the observed productivity gains of the target (i.e. host) industry they want to in-
vest in. This confirms the initial hypothesis about a positive relationship between
the accumulation of FDI and total factor productivity (see e.g.: Lacina, Strelec,
2008). Since it is unreasonable to postulate that economic activity in a given year
has an immediate consequence for investors’ decisions as regards FDI (due to a de-
lay in business planning and decision-making), we have considered lagged TFP.
There is no unanimous agreement in the literature about the lag of TFP that should
be used. Stancik (2007; 2009), for example, notes that in the Czech Republic the
increase in production sold is determined by variables lagged even up to 3 years for
horizontal, backward and forward investments. That is why, we have implement-
ed Bayesian model averaging (BMA) and considered up to the third lag of TFP.
As it turns out, the first lag is the best choice in terms of model fit and the relat-
ed posterior inclusion probability (PIP). This would indicate that investors tend
to consider the latest observed productivity when deciding on their investments.
The relationship between FDI and productivity presented in this study should not
be surprising. Recent studies also suggest a positive relationship between FDI and
labour productivity, which is a part of the TFP considered here (see e.g.: Boghean,
State, 2015). Furthermore, Su et. al (2018) have analysed the V4 countries post-EU
accession and identified a significant relationship between FDI and high-skilled
labour force.

Since the literature is inconclusive with respect to the exact list of FDI deter-
minants, we have also employed BMA in this regard. As it turns out, there is only
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a handful of robust stimulants of FDI to the V4 economies. Similarly to Blonigen
and Piger (2014), we find that variables with high inclusion probabilities include
traditional gravity variables such as market size. Other significant determinants
are human resources, R&D expenditures, population and changes in prices over
time. There is little support for variables such as trade openness and host-country
institutions in the case of V4. Our results support an earlier study by Wach and
Wojciechowski (2016) concerning FDI determinants in the Visegrad countries
which indicates that market and efficiency seeking motives are dominant in the
case of decisions made by investors from the “old” EU.

To conclude, the empirical literature about FDI determinants is vast and some-
times contradictory. These contradictions may arise because (i) researchers tend
to use different modelling techniques which usually do not fully account for mod-
el uncertainty, or due to the fact that (ii) the FDI and economic growth interaction
is often treated in one dimension (i.e. as a single equation problem). Based on the
proposed model and the aforementioned BM A technique, we have managed to ac-
count for modelling uncertainty and established a sound link between inward FDI
stock and several of its stimulants, one of which is the first-lag productivity. This
link is confirmed for the V4 economies at an industry level. More research based
on data from other economies is required to confirm generality of our findings.
This, however, requires industry level data which are not easy to come by.
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Appendix: Bayesian model averaging

The latter equation in (1), on which we focus in this paper, is estimated using Bayes-
ian model averaging. The technique is particularly useful whenever the underlying
theory lacks sufficient information as to the exact parametric specification of the
model. In our case, it is the multiplicity of potential determinants of FDI inflow
depicted in Section 3.2 — surely not all of them relevant for investing in the V4
economies. There are many FDI theories, indicating the key factors that implicate
the phenomenon. This, in turn, gives us numerous potential factors along with
their measurement problems and legitimacy of operationalising as model varia-
bles in specific cases. Ley and Steel (2009) consider the problem of variable selec-
tion in linear regressions and note that Bayesian averaging has become an impor-
tant tool in empirical research whenever we face a significant number of potential
regressors and a relatively limited number of observations as is the case in this
study. Generally, the idea of Bayesian model averaging is to consider all models
that can be estimated using a particular (sub)set of explanatory variables (taking
into account all possible combinations). Bayesian inference allows us to (i) select
the most probable combination of explanatory variables from a large set, (ii) cal-
culate the explanatory power of all models, (iii) construct model rankings, and
(iv) pool inference on any quantity of interest where posterior probabilities are
treated as weights. Bayesian model averaging — BMA, also known as combining
knowledge or inference pooling, is a tool used to solve the problem of uncertain-
ty in the adequate selection of variables of the econometric model. Assuming that
there are K potential explanatory variables, there are 2* potential model combina-
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tions. In short, BMA relies on estimation 2X OLS regressions, which are then ag-
gregated using Bayesian methods. Due to this, it is possible to determine the pos-
terior probability of a given model and the probability of an inclusion of a given
variable in the model. BMA can also be used to choose the model specification.
The BMA method is based on the posterior probability calculation for the k~~-model
P(M | X), conditional probability, which depends on the a priori probability regard-
ing model k— P(M,) and the boundary density of the observation vector k P(X|M)).
P(M,|X) we calculate using (3)

P(X |M)P(M,)
X PX|M)P(M))

P(M|X)= (A1)

One of the first methods of this type was EBA (extreme bound analysis) pro-
posed by Leamer (1983). In order to indicate “robust” relations, he proposed to es-
timate all possible to create 2% linear models and point out the lowest and the
largest values of the parameter estimates at a given variable based on the estimat-
ed models. Leamer (1983) suggested acknowledging the “robust” relationship be-
tween these explanatory and explanatory variables, whenever the sign (minimum
and maximum) of the parameter at a given variable is the same.

Although Bayesian averaging has been known for many decades, it gained
great popularity in applied research after publishing the work of Sala-i-Martin,
Doppelhofer and Miller (2004). The authors presented a simplified version of the
technique, the so-called BACE (Bayesian Averaging of Classical Estimates), suit-
able for the case of estimation of linear models using OLS. Utilised by, e.g.: Sa-
la-i-Martin, Doppelhofer and Miller (2004) Bayesian averaging of BACE estimates
largely solves the aforementioned problems by avoiding uncertainty associated
with the selection of correct variables and specifications. This paper uses the BMA
procedure described in De Luca and Magnus (2011) calculated in the Stata 14
package.

Determinanty bezposrednich inwestycji zagranicznych w krajach Grupy Wyszehradzkiej

Streszczenie: Celem niniejszego artykutu jest okreslenie determinant akumulacji zagranicznych in-
westycji bezposrednich (FDI) w krajach Grupy Wyszehradzkiej. Teoria zaktada, ze FDI jest motywowa-
na gtéwnie checig pozyskiwania rynku i poprawy efektywnosci gospodarowania. Poniewaz zagra-
niczni inwestorzy szukajg sprawnego i relatywnie taniego srodowiska biznesowego, mozna przyjac¢
zatozenie, ze produktywnosc¢ jest jednym z kluczowych czynnikdw przyciggajacych inwestycje za-
graniczne. W celu weryfikadji takiego zatozenia sformutowano model bazujacy na systemie dwdch
rownan: pierwszego dla produkcji, szacujacego produktywnos¢, oraz drugiego dla FDI, majacego
na celu przeanalizowanie wptywu produktywnosci na FDI. Aby sprawdzi¢ rzetelnos¢ badanej interakgji,
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wzieto rowniez pod uwage czynniki makroekonomiczne iinstytucjonalne. Badanie przeprowadzono
na 13 sektorach przemystowych NACE w krajach V4 w latach 2004-2013. Wyniki wskazuja na istotny
zwigzek miedzy FDIi produktywnoscia, jak réwniez na to, ze rozmiar rynku, jako$c (i ilosc) sity roboczej,
wydatki na B+R oraz zmiany cen w czasie sg istotnymi determinantami FDI na poziomie przemystu.

Stowa kluczowe: bezposrednie inwestycje zagraniczne, Grupa Wyszehradzka, bayesowskie usred-
nianie modeli
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1. Introduction

The first application of experimental design methods concerning agricultural ex-
periments was carried out by R. A. Fisher (Konczak, 2007; Wawrzynek, 2009).
Intensive development of design of experiments methods in production processes
began in the 1960s. The introduction of the design of experiments in the planning
of production processes contributed to a decrease in production costs and to the
improvement of technological parameters (Konczak, 2007; Wawrzynek, 2009).
Moreover, designs of experiments are used, among others, in biology, medicine
and spatial data analysis. Currently, statistical methods are sought that could
be an alternative to the classical statistical methods used in design of experiments.

When R.A. Fisher analysed the results of agricultural experiments, he tried
to determine the procedure of permutation tests. Intensive development of tech-
nology allowed for using permutation methods in many areas of statistical data
analysis. The aim of the paper is to present the appropriate use of selected permu-
tation tests in the analysis of experimental results.

2. Factorial designs of experiments

In statistical quality control, methods of designing experiments are usually used
to determine factors that most significantly affect the response variable. Moreover,
the design of experiments allows us to estimate the values of factors for which the
response variable achieves the smallest variability or the proper value.

The proper use of experimental design methods requires adequate preparation
which should consist of the following steps (Montgomery, 1997):

1) recognise and define the problem by determining all the aspects, circumstanc-
es and potential objectives of the experiment;

2) appropriately select the factors, their levels and ranges, assess the chances
of considering them in the experiment;

3) define the response variable;

4) choose a proper design of the experiment, i.e. determine the number of exper-
imental trials and the possible randomisation restrictions;

5) perform the experiment;

6) analyse the results using statistical methods;

7) formulate conclusions and recommendations resulting from the analysis of the
results.

An experiment is defined as the sequence of n experimental trials. An exper-
imental trial is a single result of the value of response variable Y, with the fixed
values of factors X, X, ..., X . To design an experiment is to determine the combi-
nation of the levels of selected factors in subsequent experiments. The dependence
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of response variable Y on the values of factors is described as a mathematical model
and it can be defined in particular as a general linear model (Wawrzynek, 1993).

Among the designs of experiments used in practice, factorial deigns of experi-
ments should be distinguished. First of all, it is possible to consider the design of an ex-
periment which takes into account one factor 4 at a levels, i.e. the single-factor exper-
iment (Konczak, 2007). The single-factor experiment is presented in Table 1.

Table 1. The single-factor experiment

Levels of factor A Values of response variable 7 i
1 2 k " :
. 1
1 i Vi Yik ylA:ZJ’u V. =70
= k
. 1
2 Yo Vo Yok yZ-ZZij J_ZZ,:zyZ.
j=1
. 1
a yal yaz yak y”~:Zy‘lf ya.:;ya.
j=1

Source: own elaboration

The dependence between the factor A and the response variable Y can be pre-
sented by means of the following model:

yy:“+7i+€“ (1)

ij

where

Y~ the value of j-th observation of the response variable for the level i of factor 4,
i — the mean of the response variable Y,

1, — the deviation of mean value of the variable Y when the factor 4 is at the level i,
g, — random error of the j-th observation of the response variable for the level i

of factor 4. It is assumed that the errors are independent and ¢, ~ N(0,07).

On the basis of analysis of variance of experimental results, it is possible
to determine whether the change of factor (4) levels has an influence on the value
of response variable Y (Elandt, 1964; Montgomery, 1997).

The number of experimental factors taken into consideration may be deter-
mined individually. Moreover, it is possible that the factors occur at a different
number of levels (Montgomery, 1997; Ryan, 2007; Lawson, 2015). If this is the
case, what is considered is the design of an experiment in which:

1) m, factors occur at p, levels
2) m, factors occur at p, levels
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K)
4) m, factors occur at p, levels,

where m +m,+ ... +m, =m. The design of an experiment consists of p," -p," ---.- p,
experimental trials and may be used to estimate the determined response surface func-
tion (Wawrzynek, 2009). Table 2 presents the design of an experiment which takes into
account two factors occurring at p, and p, levels and k replications of the experiment.

My

Table 2. The design of an experiment for two factors occurring at a different number of levels.

Values of response variable =
No. XX 1 2 -~ | & Y. ‘
. 1
1) (2) _ —
1 xl xl y[] ylz ylk yl _Zylj yl :;yl
=1
: 1
1 2 _ -
2 xl() xg) yz[ yzz ka y2 _ZyZJ y2:_y2
=1
. 1
(O] 2 — T —
3 X xg) Vi Y3 Yy |V _Zy3/ Vs _;y3
j=1
) ) . 1
n Xn X, Y Y Y | Pn. :Zyﬂj Va :;yn
j=1

Source: own elaboration

One of the possible analyses of experimental results is to determine if there
is any difference between the means of response variable, replication in particular,
and, therefore, whether there exist factors influencing the response variable which
have not been included in the experiment.

3. Permutation tests

Permutation tests were mentioned for the first time in 1925 in R. A. Fisher’s paper ti-
tled Statistical Methods for Research Workers. Later on, in 1937, more formally, the
construction of permutation tests was described by E.J. Pitman. At that time, permu-
tation tests were not widely applied because of calculation difficulties. It was not until
the beginning of the 21* century, when the computing power of computers increased
significantly, that the intense development of permutation methods took place.

The concept of a permutation test should be understood as a general method for
estimating the probability of an event occurring. In the theory of permutation tests,
it is possible to define the following three approaches (Berry, Johnston, Mielke Jr, 2014):
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1) exact permutation test;
2) moment approximation permutation test;
3) resampling permutation test.

Nowadays, the most popular approach is the resampling test. This type of per-
mutation test leads to the analysis of a subset of all data set permutations. In prac-
tice, the number of data permutations should be at least 1,000. The scheme of a per-
mutation test can be defined in the following stages (Good, 2005):

1. Define the null-hypothesis and the alternative hypothesis.

2. Choose the formula of testing statistic 7.

3. Count the value of the test statistic 7| for the sample.

4. Count the value of the test statistic 7 for N permutations of a data set to ob-
tain the set {7, T, ..., T, }.

5. Determine the ASL (achieved significance level) value and make the appro-
priate decision.

If a two-sided alternative hypothesis is defined, the value of ASL can be re-
written as follows:

ASL=P(T, AT, ) - ()

The approximate value of ASL is calculated using the following formula:

ASL:card{iJ]\Y/; |Z|T0|}' 3)

If the value of estimated ASL is lower than the significance level, the null hy-
pothesis is rejected. Otherwise, there is no reason why the null hypothesis should
be rejected.

In the specialist literature, the difference between parametric tests and permu-
tation tests is defined as follows (Berry, Johnston, Mielke Jr, 2014):

1. Permutation tests use only sample data.

2. The absence of assumptions about the distribution of the response variable.
3. Itis possible to consider a sample with a small number of observations.

4. Resistance to the outliers.

4. The comparison of experimental results

If the comparison of many average values is the result of an experiment, the mul-
tiple comparison methods should be used. Out of four methods of multiple com-
parison for average values, Montgomery (2001) favours Tukey’s Test and Fisher’s
Least Significant Difference Method.
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Tukey's Test
In order to test the equality of all pairs of treatment means, the hypothesis state-
ments can be written as follows

H,:u =u,
0 :u[ :uj (4)
Hywpy = py
for i #j. The test statistic is based on the following statistic distribution:
.)_/max — J_}min
4=/, 5
MS, )
n
Z Z (yij - )_/1)2
where MS, ==/ whereas y,__and 7, are the greatest and smallest

N—a
values of the sample mean. The distribution of statistic ¢ is known (Montgomery,
2001). The test declares two means to be significantly different when the absolute
value of their sample difference is greater than:

T, =qa(a,f)\/M:E, (6)

where g (a, f) is a quantile of the distribution of statistic g for the significance lev-
el a and f'degrees of freedom.

Fisher’s Least Significant Difference Method
To test hypothesis (4), the value of the least significant difference should be cal-
culated as follows:

LSD=1t,,, . 2MSy (7)
n
If the following inequality is true
%, —¥,|>LsD (8)

then p and {, means are different at the significance level a.

The results of experiments are usually characterised by a small number of sam-
ples, which stems from high costs of particular experimental trials and technical
or physical and chemical conditions of prepared experimental trials. If the null
hypothesis about the normal distribution of the response variable is not rejected,
it is possible that the distribution is non-normal. Then the assumptions of classical
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statistical methods, particularly parametric tests, are not fulfilled, so nonparametric
methods should be used. Moreover, Pesarin and Salamaso (2010) suggest in these
cases the use of permutation tests. The simulation study concerning the power
of parametric, non-parametric and permutation tests which are used for the compar-
ison of means shows that the power of permutation tests is greater than the power
of non-parametric tests and close to the power of parametric tests (Konczak, 2016).

An alternative method of means comparison in two populations can be the
permutation test. The hypotheses (4) are considered here as it was the case with
Tukey’s test and Fisher’s Least Significant Difference Method. The test statistic
used in this permutation test is in the form of

T=Y-Y,. ©)

Considering the two-sided alternative hypothesis, the greatest absolute values
of statistic 7 will confirm the validity of the alternative hypothesis. The estimated
ASL value can be rewritten as the form

card{i:|T, [>|T, |}

ASL = , 10
N (10)

where:

ASL — the estimated value of ASL,

T, — the value of the test statistic (9) for the i-th permutation of a data set,
T, — the value of the test statistic (9) for the sample,

N — the number of permutations of a data set.

No. Sample I | Sample II
1 X, X
2 X, X5
n an X n2
Mean X 1 X )
Value of
test T,
statistic

Figure 1. Original data
Source: own elaboration on the basis on Koriczak, 2016

The results of the conducted experiment need to be investigated with the use
of statistical methods. When the experiment includes more than one factor and
k replications, then it should be considered whether the individual experimental
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trials should be included in pairs (Montgomery, 2001). When the analysis of ex-
perimental results is a comparison of two different averages, the t test for a paired
observation should be used (Montgomery, 2001). In particular, it is possible to con-
sider a permutation test for paired observations (Konczak, 2016). The random se-
lection of the sample in the procedure of this test consists in exchanging observa-
tions in individual pairs, while maintaining the order of objects. The forms of the
original data and the sample data are presented in Figure 1 and Figure 2.

Number of permutations
No. 1 2 ... N
Sample I | Sample Il | Samplel | Sample II Sample I | Sample II
1 X, X X X, X X,
2 X X X X Xy X
n Xn] X, X, X, X, Xn]
Mean )?11 )?21 )?21 /\722 Xy Xon
Value of
test T, T, .. 7,
statistic

Figure 2. The scheme of random sample for a permutation test for paired observations
Source: own elaboration on the basis on Koriczak, 2016

This permutation test may then be recursively used for the analysis of the ex-
perimental design results, as an alternative for the paired t test.

5. The application of permutation tests in the analysis
of experimental results

The application of permutation tests in the analysis of experimental results will
be presented for two empirical data sets. These data apply to the single-factor ex-
periment and the design of the experiment for many factors at different levels.

The analysis of results of the single-factor experiment

The experimental data describe the measures of orifice diameter (factor 4) and
the amount of radon released in showers (Montgomery, 2001). The data are pre-
sented in Table 3.

The aim of the research is to describe the dependence between the amount
of radon released and the diameter of orifice. Then the difference between all pairs
of experimental trials should be investigated. It is assumed that the significance
level is a. = 0.05.
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Table 3. Experimental data

N Levels Values of response variable =
% | of factor 4 1 2 3 4 i i
1 0.37 80 83 83 85 331 82.75
2 0.51 75 75 79 79 308 77.00
3 0.71 74 73 76 77 300 75.00
4 1.02 67 72 74 74 287 71.75
5 1.40 62 62 67 69 260 65.00
6 1.99 60 61 64 66 251 62.75
Source: Montgomery, 2001
Table 4. The results of Tukey's Test
- = Values of means - = Values of means
ViV difference Yi— Y difference
Y=Y, 5.75 Y, =Y 14.25%
¥ -7 7.75* ¥ -7, 3.25
V=V, 11.00% Vs — Vs 10.00%
Y= Ys 17.75% Vs — Vs 12.25%
V=Y 20.00* Vi— s 6.75%
=) 2.00 Ve — Vs 9.00%
iZ_)_}4 5.25 55—% 2.25
Yy —s 12.00*

Source: own elaboration.

The analysis of experimental results was prepared with the use of Tukey’s
Test. The value of test statistic was equal to

Tyos A Goos(6.18)-1.36 = 4.45-1.36 = 6.03.

The absolute values of the difference between means were compared with the
value of Tukey’s test statistics. The results are presented in Table 4.

In the matched pairs with “*”, the means are different, which proves that the
orifice diameter in these experimental trials has an impact on the amount of ra-
don released.
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Similar considerations were obtained with the use of Fisher’s Least Significant
Difference Method. The value of test statistics LSD = 3.9981. The results of the
Fisher Least Significant Difference Method are presented in Table 5.

The results for Fisher’s Least Significant Difference Method are slightly dif-
ferent from Tukey’s test results. Fisher’s Least Significant Difference Method in-
dicates two pairs of experimental trials in which the means between the response
variable are different.

In the same case, a permutation test was used. The test statistic (9) was con-
sidered and the permutation test was conducted for all pairs of experimental trials.
The estimated values of ASL are presented in Table 6.

Table 5. The results of Fisher's Least Significant Difference Method.

73, | Vaedlmens T gy ] Vel ol
) 5.75% YV, — Vs 14.25*
= 7.75% Vi—V, 3.25
V=V 11.00* Y, — Vs 10.00%
Vi s 17.75% Vi —Ys 12.25%
Y= Ys 20.00* Vi —Ys 6.75%
V2= Vs 2.00 Vi Vs 9.00%
V=V 5.25% Vs — Ve 225
V2= Vs 12.00*
Source: own elaboration.

Table 6. The estimated values of ASL
Y,-7, ASL Y,-%, ASL
Y, -7, 0.030% Y, ¥, 0.031%
Y, Y, 0.020% Y, -7, 0.194
Y, -7, 0.026* Y, Y, 0.035*
Y, Y, 0.023* Y, -7, 0.037*
Y, —Y, 0.033* Y, Y. 0.083
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Y, —Y, ASL y,-7, ASL
Y, ¥, 0.264 Y, ¥, 0.038*
Y, -7, 0.019% Y, -7, 0.387

Y, ¥, 0.027*

Source: own elaboration

It is important to note that the results of the permutation test, in contrast
to Tukey’s Test and the Fisher Least Significant Method, indicate that the means
of variables Y, and Y, are different.

The analysis of the result of the design of the experiment including two factors
at a different number of levels

The experimental data presented in Table 7 refer to the analysis of the depend-
ence between surface of metal (response variable Y) and the two factors: the feed
rate (X)) and the depth of cut (X)) (Montgomery, 2001). Three replications of the
experiment were prepared.

Table 7. The results of the conducted experiment including two factors at three and four levels.

Values of response variable
No. X, X, 1 ) 3
1 0.2 0.15 74 64 60
2 0.2 0.18 79 68 73
3 0.2 0.2 82 88 92
4 0.2 0.25 99 104 96
S5 0.25 0.15 92 86 88
6 0.25 0.18 98 104 88
7 0.25 0.2 99 108 95
8 0.25 0.25 104 110 99
9 0.3 0.15 99 98 102
10 0.3 0.18 104 99 95
11 0.3 0.2 108 110 99
12 0.3 0.25 114 111 107

Source: Montgomery, 2001

The aim of the investigation is to determine whether the unknown factors
have an influence on the response variable in the particular replications. There-
fore, it is important to verify whether the means of the response variable in the par-
ticular replications of the experiment are equal. Moreover, in order not to lose the
information included in the experimental results, the paired observations in
the particular experimental trials should be taken into account. For this purpose,
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the permutation test for a comparison of the two variable means for paired obser-
vations was used. The hypothesis (4) and the test statistic (9) are considered. The
results of this permutation test are presented in Table 8.

Table 8. The ASL values for the permutation test for paired observations.

Y, Y | 4sL
Y, Y, | 0968
Y, Y, | 0027
Y, Y, | 0.046

Source: own elaboration

On the basis of the permutation test results, it can be stated that the means
of response variable in the third replication are different from the means of re-
sponse variable in the other replications. Therefore, it is possible to say that in the
third replication of the experiment the unknown factor has an impact on the re-
sponse variable.

The permutation tests used in this chapter do not require the fulfilment of the
assumptions about the distribution of the response variable and allow for an analy-
sis of the experimental results using the experimental data only. The results of the
performed analysis with classical statistical methods and permutation methods
lead to similar results, but the permutation methods are more reasonable because
of the small number of samples.

6. Conclusions

In the process of experimental design, classical statistical methods are used; their
results are estimated on the basis of theoretical distributions and depend on the
sample size. Moreover, the possibility of application of classical statistical methods
is limited due to the specific assumptions. Therefore, it is well-justified to look for
statistical methods based on empirical data only which can be a supplement to the
analysis of experimental results.

In this article, two types of experimental designs have been presented:
the single factor experiment and the experiment with two factors at a differ-
ent number of levels. In both cases, the number of experimental trials is small,
so it is possible that the assumptions applying to the distribution of the response
variable are not fulfilled. Then the use of classical tests of comparison of means
can be unjustified. Therefore another method of comparison of experimental re-
sults should be found.
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The possibility of the implementation of permutation tests in the analysis
of experimental results has been presented in the paper. For the first type of exper-
iment (single factor experiment), the permutation test for comparing means of the
response variable in individual experimental trials was used, and in the other case
(the experiment includes two factors at a different number of levels), the permu-
tation test for comparing means with the paired observation was used. The use
of permutation tests, based on experimental data only, enables the proper analysis
of experimental results when the assumption on the distribution of the response
variable was not fulfilled.
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O wykorzystaniu testéw permutacyjnych w analizie wynikéw eksperymentéw
czynnikowych

Streszczenie: Metody planowania eksperymentéw sg wykorzystywane w statystycznej kontroli jako-
$ci procesu produkcyjnego. Wiasciwe planowanie eksperymentéw przed realizacja procesu produk-
cyjnego prowadzi do poprawy jego rezultatéw technologicznych, co w efekcie powoduje poprawe
rezultatow ekonomicznych procesu. W ostatnich latach na znaczeniu zyskaty metody reprébkowa-
nia, wykorzystujace symulacje komputerowe. Jedng z nich sa testy permutacyjne stuzace do wery-
fikagji hipotez statystycznych. W poréwnaniu do testéw parametrycznych nie wymagaja one spet-
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nienia restrykcyjnych zatozer i moga byc¢ stosowane do niewielkiej liczby obserwacji. Przedmiotem
artykutu jest wskazanie mozliwosci wykorzystania testow permutacyjnych w analizie wynikow eks-
perymentu. Rozwazania przeprowadzone zostaty dla danych dotyczacych rezultatow ustalonego
procesu produkcyjnego.

Stowa kluczowe: test Tukeya, test Fishera, planowanie eksperymentdw, testy permutacyjne
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1. Introduction

The liquidity of trading has always played an important role for practitioners op-
erating in capital markets, although in the initial stage of development of mod-
ern finance, it was not properly considered, due to the fact that it was simply seen
as a theory. This situation has changed since the mid—1980s, when it was formal-
ised to officially analyse the liquidity issue in the financial market. Amihud and
Mendelson (1986a; 1986b), in a theoretical manner and through empirical research,
demonstrated the existence of a relationship between the rate of return on shares
and the liquidity measured by the spread! in the US market. Further research
has confirmed the thesis that liquidity has a significant impact on stock prices
and their rates of return (Shannon, Reilly, Schweihs, 2000; Chan, Faff, 2005).
It is also common to say that the liquidity of shares exerts a significant influence
on the rate of return (Cheng, 2007). Amihud (2002) in his work has emphasised
that it is doubtful that there is one measure that will take into account all aspects
of limited liquidity. Therefore, liquidity measures of assets are also called meas-
ures of commercial or transactional activity. This term can be applied to the fol-
lowing indicators: the number of transactions, the number of sold shares, the value
of sold shares, the quotient of the number of shares sold and put up for sale, and the
quotient of the value of shares sold and put up for sale (Chordia, Subrahmanyam,
Anshuman, 2001). One of the natural measures of liquidity is, therefore, the turn-
over ratio. This ratio is considered the best of the simplest measures of liquidity
due to the weak correlations with the market value of the company (Chordia, Roll,
Subrahmanyam, 2000). The turnover ratio is simply the average number of shares
being traded in a given period, divided by the number of shares outstanding dur-
ing that period. It is particularly useful in all comparative analyses of the liquidity
of capital assets. It is expressed by the formula:

d

4
E}': 1 TPGI E'_;I'

Turnover;,, = ~ 50, (1)
where:

vol, — the average number of shares traded in the period ¢,

SO, — the number of shares i in the period 7.

Research using the turnover ratio was presented by Brennan and Subrahman-
yan (1996), Bertsimas and Lo (1998), Acharya and Pedersen (2005) and Sadka
(2006). Another measure of liquidity is the spread, which was used in one of the
first studies on this issue from Amihud and Mendelson (1986b). There is much ev-

1 Spread is the difference between the best buy and sell offer before the conclusion of each trans-
action, weighted by the turnover value given in basis points.
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idence that liquidity affects returns on assets. However, serious debate continues
on the precise definition of liquidity and its role.

It is easy to see that several studies on the flow of liquidity have been conduct-
ed in the markets of developing countries. In general, the liquidity research in these
markets has been conducted in the context of checking how selected factors will
affect this liquidity and how the liquidity of trading will change under their influ-
ence (Bedowska-Sojka, 2014; Brzeszczynski, Gajdka, Kutan, 2015). Many works
concerning the Polish market focus on the utilisation of the classic Fama-French
model (Czapkiewicz, Skalna, 2011; Olbrys, 2011) rather than using its modifica-
tions to explain some phenomena occurring in the Polish capital market. In an ar-
ticle from 2014, Mos$cibrodzka correctly notes that the research literature on the
Fama-French model in the Polish market is rather sparse. However, the problem
of liquidity of shares raised in the world literature by Pastor and Stambaugh (2003)
and others (Naes, Skjeltorp, @degaard, 2011) and for the Polish market, e.g., in the
works of Gajdka, Gniadkowska and Schabek (2010) or Kucharski (2010) has not
been touched upon in many works. In the works of Luniewska and Tarczynski
(2007) and Klimczak (2013), the main focus is on the market and fundamental in-
dicators (ROE, ROA, capitalisation, liquidity ratio) as well as other features of com-
panies and their importance in valuation or investment decisions.

2. Characteristics of the stock markets of emerging
countries

In order to better understand the phenomena occurring in the capital market
of a given country, one should become acquainted with the basic characteristics
of not only the capital markets examined but also the entire economies.

Founded in 1771, Wiener Borse AG, the company that operates the Vien-
na Stock Exchange, is one of the oldest stock exchanges in the world. Today,
it is a modern, customer- and market-oriented company that plays a key role in the
Austrian capital market. It is the driving force that contributes substantially to
the further development of the local market.

The highly qualified and motivated employees of the Vienna Stock Exchange
are the foundation that makes it possible for the company to attain its corporate
goals, with its work being guided by the values of prudence, transparency and trust.
The Vienna Stock Exchange engages in a continuous dialogue with its stakehold-
ers, and all its activities are oriented towards their needs.?

2 https://www.wienerborse.at/en/about-us/vienna-stock-exchange/ [accessed: 26.07.2019].
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As the successor to the first Hungarian stock exchange, founded more than
150 years ago in 1864, the Budapest Stock Exchange (BSE) plays a pivotal role
in the capital markets of both Hungary and the Central Eastern European region.
As a result of the dynamic growth it achieved after its re-establishment in 1990,
the BSE now provides the highest level of service, in compliance with the stand-
ards of developed markets, to security issuers, traders and investors from around
the world. In 2015, the National Bank of Hungary concluded a purchase agree-
ment with the former owners of the Budapest Stock Exchange, the Austrian CEE-
SEG AG and Osterreichische Kontrollbank AG. As a result of this transaction, the
MNB became the qualified majority shareholder in the BSE. Brought under na-
tional ownership, the BSE was required by its new owner to formulate a five-year
strategy for 2016—2020 along the lines of capital market development objectives
in order to set the priorities that will determine the direction of stock market de-
velopment for years to come.?

The Warsaw Stock Exchange is one of the fastest-growing stock exchanges
among the European regulated markets and alternative markets regulated by the
stock exchanges, and the largest national stock exchange in the Central and Eastern
Europe region. The trading system applicable on the WSE is characterised by the
fact that the rates of individual financial instruments are determined based on
the orders of buyers and sellers; hence, it is called an order-driven market. Current-
ly, the Polish stock exchange is a significant capital market in Europe and a lead-
er in Central and Eastern Europe, taking advantage of the development potential
of the Polish economy and the dynamism of the Polish capital market.*

The description of the characteristics of the markets studied aims at a better
understanding of the problem of the effectiveness of stock markets, which is im-
portant in the context of the entire study.

One of the comparison criteria for the analysed markets is the capitalisation
of domestic companies listed in these markets. Table 1 presents changes in capi-
talisation over time for all the markets in question.

Table 1. Domestic market capitalisation (USD millions)

B e 2017 % change/Nov 16 | % change/Nov 16
September | October | November (in USD) (in local cur)
Budapest 29.087.200 | 30.623.900| 30.465.300 44.2 29.5
Warsaw 192.828.300 | 194.577.400 | 193.852.200 47.5 25.1
Vienna 142.326.800 | 145.781.400 | 146.457.700 51.5 354

Source: own study based on WFE data

3 https://www.bse.hu/site/Angol/Contents/About-Us/About-Budapest-Stock-Exchange/Intro-
duction [accessed: 26.07.2019].

4 https://www.gpw.pl/o-spolce#historia [accessed: 26.07.2019].
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Another criterion describing the importance of a given exchange is the size
of transactions carried out on it, measured by the turnover value. The World Fed-
eration of Exchanges (WFE) distinguishes transactions carried out through elec-
tronic orders (EOB) of the stock market system — most transactions are carried out
in this way. In addition, transactions are divided into those conducted on domestic
and foreign shares. The list presented in Table 2 only includes electronic orders for
both domestic and foreign shares.

Table 2. Value of share trading (USD millions)

2017 % change/ % change/
Exchange Year-to-date | Jan/Nov 16 | Jan/Nov 16
September | October | November (in USD) (in local cur)
Budapest 721.7 874.4 1130.2 9137.2 21.6 18.0
Warsaw 5075.2 5600.4 6033.0 58618.8 36.5 30.4
Vienna 2849.6 3361.5 3475.5 34802.3 233 20.8

Source: own study based on WFE data

Each of the analysed exchanges shows different tendencies as to the number of list-
ed companies. The number of listed companies in each market is presented in Table 3.

Table 3. Number of listed companies

2017 November
Exchange Total Domest.ic Foreigfl % change/Nov 16
companies companies
Budapest 41 41 0 —4.7
Warsaw 884 855 29 -1.3
Vienna 514 67 447 511.9

Source: own study based on WFE data

3. Data sources and selection of the test sample

Collecting relevant data is a very important element of the whole research work.
While in the case of developed financial markets access to data is easier, in the
case of emerging markets, this is not always the case. Therefore, in order to ob-
tain the most accurate data, a number of databases have been sought from public
institutions (e.g. the WSE, NBP, Central Statistical Office, Eurostat, or the World
Bank) as well as private ones (e.g. Bloomberg, Reuters). In each case, the com-
ments were analysed for the methodology used to calculate the selected data and
their quality was thoroughly checked.
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The study included companies from the Warsaw Stock Exchange in the WIG
index at the end of 2017 (220 companies). For the Austrian market, the compa-
nies included in the ATX index at the end of 2017 (19 companies) are also subject
to analysis, while for the Hungarian market, the companies included in the BUX
index at the end of 2017 (15 companies) are also subject to analysis.

The survey was carried out on data from the period October 30, 2014 — De-
cember 31, 2017. Only companies whose shares were included in each of the
indices at the end of 2017 were analysed and the Reuters database included
quotations of shares of these companies in the entire audited period, i.e. from
30/10/2014 to 31/12/2017. The prices have been adjusted for capital changes in
the type of subscription rights, dividends and splits. The survey was conducted
first on monthly rates calculated on the basis of prices from the last day of each
month. Then, for each action, the beta coefficient was calculated according to
the regression equation:

R=a+B R, +u. )

The calculations were made using the Generalised Least Squares Method
(GLSM): the explained variable (R) was the surplus average monthly rate of re-
turn on shares®, the explanatory variable (R,) was the average excess rate of
return from the WIG for the Polish market, the average excess rate of return
from the BUX for the Hungarian market, and average excess ATX rate of re-
turn for the Vienna market for 60 months (5 years) preceding the analysed
year, including this year (7 —4 to 7, and T € (2011, 2014)). The Euribor 1M rate
was chosen as the rate of return on risk-free assets for the Austrian market,
the WIBOR 1M rate was chosen as the rate of return on risk-free assets for the
Polish market and the profitability of 10-Year Hungarian Bond Yield was
chosen as the rate of return on risk-free assets for the Hungarian market (R )

Tables 4, 5 and 6 show the basic statistics of the data used in this study.

5 The excess rate of return is understood as the difference between the return on a given instru-
ment and the rate of return on risk-free assets.
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4. Research methodology

The applied research methodology is similar to that described by Datar, Naik and
Radcliffe (1998). The Generalised Least Squares Method is used for the calculation,
which allows us to observe how the rates of return of a given asset change under
the influence of changes in the turnover ratio (Shanken, 1992; Kandel, Stambaugh,
1995). In particular, they use the methodology of Litzenburger and Ramaswamy
(1979), which is an improvement of the Fama and MacBeth model (1973). The
original model of Fama and MacBeth (1973) is based on the analysis of portfolios
of shares built according to the methodology proposed by them. However, in the
research presented in this article, I encounter the problem that there is an insuffi-
cient number of securities listed on the WST, VSE and the BSE to create large and
numerous portfolios according to Fama and MacBeth (1973). For these reasons,
the article uses methodology formulated on the basis of individual rates of return
based on the results of works criticising the portfolio approach.

In a study described by Datar, Naik and Radcliffe (1998), checking the rela-
tionship between the rate of return and the systematic risk measured by the beta
factor, the company size measured as the logarithm of capitalisation and the turn-
over ratio was based on individual shares. The study was repeated using the spread
as another measure of liquidity. In the case of capitalisation and liquidity, the dec-
imal logarithm was used to take into account the literature suggested (Amihud,
Mendelson, 1986b; Fama, French, 1993) non-linear relationship between these
variables and the rates of return. The model is estimated according to the formula:

Rit = yOt + YltBit + YZILit + YBtIOg(CAP)it—l + Y4t(P/B V)iz—1+ git’

3
i=1,2,..,N,t=1,2, ..., T, &

where:
R, — rate of return on shares 7 in the month ¢,
B, — share price factor i in the month ¢,
L, liquidity of shares i in the month #°,
(P/BV),, —price to book value ratio in the month 7 — 1,
log(CAP),, | — size of company i measured as the natural logarithm of capitalisa-
tion in the month 7 — 1,
g, — the rest of the equation.
The next study presented in this work is based on the Pastor-Stambaugh mod-
el (Pastor, Stambaugh, 2003). The applied research methodology is similar to that
described by Pastor and Stambaugh in the work Liquidity Risk and Expected Stock

6  Liquidity can be expressed as the turnover ratio or as the spread.
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Returns. The model presented in their article is an extension of the model of Fama
and French (1993) for a liquidity factor. However, due to the specifics of emerg-
ing markets, this methodology also needs to be modified accordingly. The origi-
nal Pastor-Stambaugh model is based on the analysis of portfolios built according
to the methodology proposed by Fama and MacBeth (1973). However, as has al-
ready been pointed out above, | encounter the problem that there is an insufficient
number of securities listed on the analysed exchanges to create large and numer-
ous portfolios according to the methodology proposed by Fama and MacBeth.
Therefore, here also the methodology is formulated on the basis of individual ac-
tions based on the results of works criticising the portfolio approach (Litzenburg-
er, Ramaswamy, 1979; Shanken, 1992).

Cross-sectional regressions at this stage of the study were made in the fol-
lowing way: for a given month, the monthly rate of return was calculated for each
of the companies in each analysed market. This rate is explained by the following
variables (values also calculated for each month):

1) measure of sensitivity (a parameter based on a regression based on time series)
on the conversion of the stock market index of a given company — represented
in the study by the classic beta factor,

2) the size of the company expressed by capitalisation,

3) the price to book value ratio of a given company,

4) measure of the liquidity of shares of a given company,

5) momentum indicator for a given company.’

In the case of capitalisation and momentum, the decimal logarithm was used
to take into account the literature suggested non-linear relationship between these
variables and rates of return (Amihud, Mendelson, 1986b; Fama, French, 1993).
Then, the parameters of the model were estimated according to the formula:

Rit = YOZ + YltBit + Y2/Lit + YStlog(CAP)iz—l + Y41(P/B V)it—l + yStlog(MOM)it + 8it’
i=1,2, . N,t=12,..T,

4

where:
(MOM),, — indicator of the momentum of shares i in the month .

7  Momentum is one of the simplest indicators of technical analysis used to determine the state
of the market (whether it is bought or sold). In general, this name cannot be explained, al-
though it is sometimes called impetus by some. We calculate the momentum by subtracting
from the price on a given day (closing prices) the price from before periods: MOM =P —P, ,
where: P is the price of the shares from the n trading, P, , is the price of the shares from the
quotation of & the session earlier than the # listing.
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5. Results

The study on the impact of liquidity on the rate of return in each of the markets
was first based on the model presented by Datar, Naik and Radcliffe (1998) using
the liquidity measure which is the turnover ratio. Then, this study was repeated for
all the markets, changing the measure of liquidity to the spread. In the next stage,
an analysis of the impact of liquidity on the rate of return in each of the markets
was made based on the methodology described by Pastor and Stambaugh (2003).
Then, this study was repeated for all the markets, changing the measure of liquid-
ity to the spread. Four studies were conducted for each of the markets.

Using the methodology described by Datar, Naik and Radcliffe (1998), the
relationships between the rate of return and systematic risk measured by the beta
coefficient, the company size measured by logarithm of capitalisation, the price
to book value ratio and the turnover ratio (Model 1) for the collected data were
obtained first and the results were described in Table 7.

Table 7. Estimation of Model 1 parameters and their corresponding p-value and t-student statistics

| Estimators | Statistics t-student | p-value
Austria
A
free term 0.01027 0.74178 0.45836
turnover ratio 0.34897 2.09140 0.03669
beta coefficient 0.01443 1.76908 0.07712
log(Cap) —0.00494 —2.63516 0.00851
P/BV 0.00669 2.29999 0.02161
Hungary
B
free term 0.04408 0.84962 0.39574
turnover ratio 0.97116 11.94012 0.00000
beta coefficient —0.00850 —0.63385 0.52632
log(Cap) —0.00497 —0.96188 0.33634
P/BV 0.00274 1.47466 0.14061
Poland
C
free term 0.00268 1.32193 0.18621
turnover ratio 0.03414 3.48237 0.00050
beta coefficient 0.00590 2.88133 0.00397
log(Cap) 0.00000 —0.52421 0.60014
P/BV —0.00025 —-1.36490 0.17231

Source: own study

As can be seen from the calculations made in Table 7, parts A, B and C, based
on data from the Austrian, Hungarian and Polish markets, the estimation of the
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parameter referring to the turnover ratio is statistically significant at the level
of 0.05. From the calculations made based on data from the Budapest Stock Ex-
change, it can be concluded that the estimations of parameters relating to the beta
coefficient, the price to book value ratio and the company size measured by the
logarithm of capitalisation are statistically insignificant at 0.05, i.e., the beta coeffi-
cient, the price to book value ratio and the size of the company do not significantly
affect the rate of return in this market. However, as shown in Table 7, part C, in the
calculations made based on data from the Polish market, the estimation of param-
eters relating to the beta coefficient is statistically significant at 0.05, the estima-
tions of parameters relating to the price to book value ratio and the company size
are statistically insignificant at 0.05. From the calculations made based on data
from the Austrian market, it can be concluded that the estimations of parameters
relating to the price to book value ratio and the company size are statistically sig-
nificant at 0.05, only the estimation of parameters relating to the beta coefficient
is statistically insignificant at 0.05.

As can be seen from the figures presented in Table 7, parts A, B and C, the
calculations of standing parameters with liquidity variables in these markets are
positive, i.e., an increase in liquidity should be accompanied by an increase in the
rate of return. This is not consistent with the results of research obtained in highly
developed markets. Additionally, the obtained results may confirm Fama’s (1998)
considerations regarding the effective market, as he has claimed that anomalies
that occur in the capital market may have a small impact on the rate of return. This
mainly concerns anomalies related to information that is available on the market,
because sometimes in the short term there is the phenomenon of asymmetry of in-
formation that may cause an excessive reaction of the market to certain events (see:
Ikenberry, Lakonishok, Vermaelen, 1995; Mitchell, Stafford, 2000).

The adjustment of the estimated model using data from the Vienna Stock
Exchange to real data measured by the adjusted R2 ratio is 0.07. The adjustment
of the estimated model on data from the Hungarian market to real data measured
by the adjusted R2 ratio is 0.12. The adjustment of the estimated model using data
from the Warsaw Stock Exchange to real data, measured by the adjusted R2 ra-
tio is 0.0013.

The next stage of the study was to check whether liquidity measured by the
spread exerts a significant influence on the rate of return in the markets of Austria,
Hungary and Poland (Model 2). The results of these tests are presented in Table 8.

As can be seen from the calculations made in Table 8, parts B and C, based
on data from both the Hungarian and Polish markets, the estimation of the param-
eter relating to the spread and the company size is statistically significant at 0.05.
However, in the case of calculations made based on data from the Austrian market,
the estimation of the parameter relating to the spread is not statistically significant
at the level of 0.05, i.e., liquidity measured by the spread does not significantly af-
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fect the rate of return in this market. In the case of other variables estimated on the
basis of data from the Austrian market, they are statistically significant at the lev-
el of 0.05. As for the results obtained in the Hungarian market, the estimations
of parameters relating to the beta coefficient and the price to book value ratio are
statistically insignificant at 0.05, i.e., the beta coefficient and the price to book val-
ue ratio do not significantly affect the rate of return in this market. Furthermore,
in the case of calculations made based on data from the Polish market, the estima-
tion of parameters relating to the beta coefficient is statistically significant at 0.05,
only the estimation of parameter relating to the price to book value ratio is statis-
tically insignificant at 0.05 in this market.

Table 8. Estimation of Model 2 parameters and their corresponding p-value values and t-student

statistics
| Estimators | Statistics t-student p-value
Austria
A
free term 0.01049 0.75100 0.45279
SPREAD 0.00786 0.76708 0.44318
beta coefficient 0.02041 2.53589 0.01133
log(Cap) —0.00481 —2.53223 0.01145
P/BV 0.00763 2.57362 0.01018
Hungary
B
free term 0.12655 2.13090 0.03334
SPREAD —0.00264 —1.79733 0.07258
beta coefficient 0.02136 1.51814 0.12929
log(Cap) —0.01101 —1.90381 0.05722
P/BV 0.00231 1.15030 0.25029
Poland
C
free term 0.01194 5.29827 0.00000
SPREAD —0.00334 —8.99034 0.00000
beta coefficient 0.00500 2.44563 0.01447
log(Cap) 0.00000 -2.14720 0.03179
P/BV —0.00030 —1.62638 0.10389

Source: own study

As can be seen from the figures presented in Table 8, parts B and C, calcu-
lations of standing parameters with liquidity variables in these markets are neg-
ative, i.e., an increase in liquidity should be accompanied by an increase in the
rate of return. This is not in line with the results of research obtained in highly de-
veloped markets, because the spread is considered a measure of illiquidity. Such
a situation may be caused by investors’ lack of faith in a change of the downward
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trend into the upward trend, which has been confirmed in research, among oth-
ers, of Campbell, Lo and MacKinlay (1997), Szyszka (2003), or Czekaj, Wo$ and
Zarnowski (2001). Such investors’ behaviour and a lack of faith in a change in the
market situation may affect the prices of shares and the liquidity of trading in them.

The adjustment of the estimated model using data from the Vienna Stock Ex-
change to real data measured by the adjusted R2 ratio is 0.004. The adjustment of the
estimated model on data from the Hungarian market to real data measured by the
adjusted R2 ratio is 0.004. The adjustment of the estimated model using data from
the Warsaw Stock Exchange to real data measured by the adjusted R2 ratio is 0.006.

Then, based on the methodology described by Pastor and Stambaugh (2003),
the relationship between the rate of return and systematic risk measured by the
beta coefficient, the company size measured by capitalisation, the price-to-book
ratio, the momentum index and liquidity expressed by the turnover ratio was ob-
tained, giving the results described in Table 9 (model 3).

As in the case of Model 3, from the figures presented in Table 9, parts A, B
and C, concerning data from Austria, Hungary and Poland, it follows that the es-
timation of the parameter referring to the turnover ratio is statistically significant
at 0.05. From the calculations made based on data from the Budapest Stock Ex-
change, it can be concluded that the estimations of other parameters are statisti-
cally insignificant at 0.05, i.e., the beta coefficient, the price to book value ratio
and the size of the company do not significantly affect the rate of obtained return
in this market. However, as shown in Table 9, part C, in the calculations made
based on data from the Polish market, the estimation of parameters relating to the
beta coefficient is significant in the rate of return on the shares of a given company,
the estimation of parameters relating to the price to book value ratio and the size
of the company is statistically insignificant at 0.05 in this market. Furthermore,
in the case of calculations made based on data from the Austrian market, the es-
timation of parameters relating to the beta coefficient is statistically insignificant
at 0.05, the estimations of parameters relating to the price to book value ratio and
the size of the company are statistically insignificant at 0.05 in this market. The
estimation of the parameters related to the momentum index in none of the mar-
kets studied is statistically significant, i.e., the momentum index does not signifi-
cantly affect the rate of return achieved in any of the markets.

As can be seen from the figures presented in Table 9, parts A, B and C, the
standing figures for liquidity variables in these markets are positive, i.e., an in-
crease in liquidity should be accompanied by an increase in the rate of return.
This is not consistent with the results of research obtained in highly developed
markets. Additionally, the obtained results may confirm Fama’s (1998) consider-
ations regarding the effective market, as he has claimed that anomalies that occur
in the capital market may have a small impact on the rate of return. This mainly
concerns anomalies related to information that is available on the market, because
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sometimes in the short term there is the phenomenon of asymmetry of information
that may cause an excessive reaction of the market to certain events (see: Ikenber-
ry, Lakonishok, Vermaelen, 1995; Mitchell, Stafford, 2000).

Table 9. Estimation of Model 3 parameters and their corresponding p-value values and t-student

statistics
| Estimators | Statistics t-student p-value
Austria
A
free term 0.01067 0.76928 0.44187
turnover ratio 0.34885 2.09007 0.03681
beta coefficient 0.01423 1.74281 0.08161
log(Cap) —0.00489 —2.60563 0.00928
P/BV 0.00662 2.27119 0.02330
log(MOM) 0.00362 0.52680 0.59843
Hungary
B
free term 0.04348 0.83673 0.40294
turnover ratio 0.97229 11.93221 0.00000
beta coefficient —0.00865 —0.64372 0.51991
log(Cap) —0.00489 —0.94292 0.34595
P/BV 0.00277 1.48513 0.13782
log(MOM) 0.00204 0.26504 0.79103
Poland
C
free term 0.00299 1.45119 0.14675
turnover ratio 0.03374 3.43667 0.00059
beta coefficient 0.00577 2.80819 0.00499
log(Cap) 0.00000 —0.47785 0.63276
P/BV —0.00026 —1.39485 0.16308
log(MOM) 0.00200 0.83751 0.40232

Source: own study

The adjustment of the model estimated using data from the Vienna Stock Ex-
change to real data measured by the adjusted R2 ratio is 0.007. The adjustment
of the estimated model on data from the Hungarian market to real data measured by
the adjusted R2 ratio is 0.12. The adjustment of the estimated model using data
from the Warsaw Stock Exchange to real data measured by the adjusted R2 ratio
is 0.0013.

The last stage of the study was to check whether liquidity measured by the
spread exerts a significant influence on the rate of return in the markets of Aus-
tria, Hungary and Poland (Model 4). The results of these studies are presented
in Table 10.
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Table 10. Estimation of Model 4 parameters and their corresponding p-value values and t-student

statistics
| Estimators | Statistics t-student | p-value
Austria
A
free term 0.01088 0.77781 0.43682
SPREAD 0.00800 0.78025 0.43539
beta coefficient 0.02023 2.51045 0.01218
log(Cap) —-0.00476 —2.50533 0.01236
PIBV 0.00756 2.54712 0.01098
log(MOM) 0.00377 0.54819 0.58366
Hungary
B
free term 0.12733 2.14157 0.03247
SPREAD —0.00264 -1.79751 0.07255
beta coefficient 0.02151 1.52741 0.12697
log(Cap) -0.01113 —1.91965 0.05518
P/BV 0.00227 1.13184 0.25797
log(MOM) —-0.00279 —0.34144 0.73284
Poland
C
free term 0.01242 5.42816 0.00000
SPREAD —0.00335 -9.01600 0.00000
beta coefficient 0.00480 2.33728 0.01944
log(Cap) 0.00000 —2.08687 0.03692
P/BV —0.00031 -1.67233 0.09448
log(MOM) 0.00289 1.21723 0.22354

Source: own study

As in the case of Model 4, the figures presented in Table 10, parts B and C, con-
cerning both the Hungarian and Polish market data show that the estimations of the pa-
rameter relating to the spread and the company size measured by the logarithm of cap-
italisation are statistically significant at 0.05. As can be seen from the calculations made
in Table 10, parts B and C, based on data from both the Hungarian and Polish markets,
the estimations of the parameter relating to the price to book value ratio and the beta co-
efficient are statistically insignificant at 0.05. However, in the case of calculations made
based on data from the Austrian market, the estimation of the parameter relating to the
spread is not statistically significant at the level of 0.05, i.e., the liquidity measured by
the spread does not significantly affect the rate of return in this market. In the case of oth-
er variables estimated in the Austrian market data, they are statistically significant at the
level of 0.05. Only the estimation of the parameters related to the momentum index is not
statistically significant in any of the analysed markets, i.e., the momentum index does
not significantly affect the rate of return achieved in any of the markets.
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As can be seen from the figures presented in Table 10, parts B and C, calcula-
tions of standing parameters with liquidity variables in these markets are negative,
i.e., an increase in liquidity should be accompanied by an increase in the rate of re-
turn. This is not in line with the results of research obtained in highly developed
markets, because the spread is considered a measure of illiquidity.Such a situation
may be caused by investors’ lack of faith in a change of the downward trend into the
upward trend, which has been confirmed in research of, among others, Campbell,
Lo and MacKinlay (1997), Szyszka (2003) or Czekaj, Wo$ and Zarnowski (2001).
Such investors’ behaviour and a lack of faith in a change in the market situation
may affect the prices of shares and the liquidity of trading in them.

The adjustment of the estimated model using data from the Vienna Stock Ex-
change to real data measured by the adjusted R2 ratio is 0.004. The adjustment
of the estimated model on data from the Hungarian market to real data measured
by the adjusted R2 ratio is 0.003. The adjustment of the estimated model using
data from the Warsaw Stock Exchange to real data measured by the adjusted R2
ratio is 0.006.

Subsequently, tests were also carried out for years 7 and 7 + 1, to show the
existence of a relationship between the rate of return from a given share in 7+ 1
and its liquidity, expressed either as the turnover ratio (Models 1 and 3) or as the
spread (Models 2 and 4), in the 7 period. When variables containing time lags
were introduced into the models presented by equations (2) and (3), no statistical-
ly significant results were obtained in any of the analysed cases, therefore their
presentation was abandoned in this work.

6. Applications

The research presented in the article is a continuation of analyses conducted all
over the world, and mainly in the most-developed capital market, in the United
States. The methodology proposed by Western researchers, due to the specifics
of emerging markets such as the small number of listed companies, short time se-
ries, problems related to low investor activity on the market, or the lack of easy
access to market information and data, must be modified accordingly. For these
reasons, this methodology had to be adapted to data obtained from the Warsaw
Stock Exchange, the Vienna Stock Exchange and the Budapest Stock Exchange.
Based on the study described by Datar, Naik and Radcliffe (1998), the relationship
between the rate of return and the systematic risk measured by the beta coeffi-
cient, the company size measured by the logarithm of capitalisation and liquidity,
expressed either as the turnover ratio (Model 1) or as the spread (Model 2), was
checked. The next step was to analyse the impact of liquidity on the rate of return
in each of the markets based on the methodology described by Pastor and Stam-
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baugh (2003) using the liquidity measure which is the turnover ratio (Model 3)
or the spread (Model 4).

When analysing liquidity expressed as the turnover ratio or as the spread based
on data from the Polish and Hungarian markets, it can be noted that there is a sta-
tistically significant relationship between liquidity and the rate of return on shares
listed in these markets, regardless of the tested model. On the other hand, as far
as the Austrian market is concerned, the statistically significant relationship be-
tween liquidity and the rate of return occurs only when the liquidity is expressed
by the turnover ratio. In the case of liquidity expressed as the spread, this depend-
ence on the Vienna Stock Exchange does not occur.

Regarding the estimation of parameters relating to the beta coefficient and the
size of the company measured by capitalisation, they do not have a significant im-
pact on the rate of return on the shares of the company in the Hungarian market
when analysed using most models. However, the calculations carried out on data
from the Warsaw and Vienna stock exchanges show that the beta coefficient and
the company size measured by capitalisation are important for the rate of return
in these markets; the results were confirmed by all analysed models. In Models
3 and 4, it can be noted that the estimation of the parameters related to the mo-
mentum index in any of the markets studied is not statistically significant, i.e., the
momentum index does not significantly affect the rate of return achieved in any
of the markets.

Several separate studies conducted on data obtained for the Polish, Hungari-
an and Austrian markets using various measures describing liquidity confirm the
hypothesis put forward at the beginning of the study that there is a statistically sig-
nificant relationship between the liquidity of the share turnover and the rate of re-
turn on the share. Regardless of the liquidity measure chosen, in most cases, the
relationship between the liquidity of turnover and the rate of return on the Warsaw
Stock Exchange, the Vienna Stock Exchange and the Budapest Stock Exchange was
confirmed. This allows us to draw the conclusion that another variable has been
found which should be taken into account by investors and market analysts in the
valuation of securities and the estimation of the return on investment.
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Wplyw ptynnosci obrotu na ksztattowanie sie stopy zwrotu z akcji na rynkach wschodzacych
na przyktadzie Polski, Austrii i Wegier

Streszczenie: Plynnosc aktywow na rynku kapitatowym rozumiana jest przez inwestoréw jako fa-
twos¢, 7 jakg dany rodzaj aktywdw mozna zamieni¢ na srodki pieniezne, czyli méwiac najprosciej
— sprzedac. Ptynnos$¢ obrotu miafa zawsze istotne znaczenie dla praktykéw dziatajgcych na rynkach
kapitatowych, chociaz w poczatkowej fazie rozwoju wspodtczesnych finanséw nie byta w nalezytym
stopniu rozwazana na gruncie teorii. Sytuacja ta zmienifa sie w pofowie lat osiemdziesigtych ubie-
gtego wieku, kiedy to zaczeto w sposdb sformalizowany analizowac zagadnienie ptynnosci na rynku
finansowym. Badania przedstawione w artykule sg kontynuacja analiz prowadzonych na catym swie-
cie, a gféwnie na najbardziej rozwinietym rynku kapitalowym w Stanach Zjednoczonych. Metody-
ka zaproponowana przez Datara, Naika i Radcliffe’a w pracy Liquidity and Stock Returns: An Alternative
Test, ze wzgledu na specyfike rynkdw wschodzacych: mata liczbe notowanych spotek, krotkie szeregi
czasowe, wystepowanie probleméw zwigzanych z mata aktywnoscig inwestoréw na rynku czy brak
fatwego dostepu do informacji i danych rynkowych, musi zosta¢ odpowiednio zmodyfikowana i do-
stosowana do posiadanych danych pochodzacych z Gietdy Papierow Wartosciowych w Warszawie,
gietdy w Wiedniu oraz gietdy w Budapeszcie.

Stowa kluczowe: premia braku ptynnosci, rynek kapitatowy, ptynno$c akgji
JEL: G12, G15, G4, F30, F50
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1. Wprowadzenie

Ramy teoretyczne do analizy kapitatu zdrowia stworzyta teoria kapitatu ludzkiego
(Galama, van Kippersluis, 2013; 2018), ktorej fundamenty zostaty ujete w przeto-
mowych pracach Th. Schultza (1961), G.S. Beckera (1964), Y. Ben-Poratha (1967)
iJ. Mincera (1974). Chociaz wspotczesnie zdrowie jest uznawane za jedng z form
kapitatu ludzkiego (Mushkin, 1962: 129-149; Becker, 1964: 33—36; Fuchs, 1966:
90-91), to pierwotnie teoria ta okazala si¢ bardzo skuteczna w wyjasnianiu przy-
czyn i zrozumieniu decyzji dotyczacych edukacji i szkolen (w trakcie pracy). Roz-
roéznienia miedzy zdrowiem a innymi rodzajami kapitatu ludzkiego, dokonane
migdzy innymi przez S.J. Mushkina (1962), doprowadzity do opracowania tak
zwanego modelu kapitatu zdrowotnego (Grossman, 1972; 2000), ktory zostat wy-
korzystany w ekonomii zdrowia do lepszego zrozumienia szerokiego spektrum zja-
wisk dotyczacych nierdwnosci zdrowia i opieki zdrowotnej. Problematyka nierow-
nosci spoteczno-gospodarczych jest stale obecna w literaturze swiatowej. Czesto
pojawia si¢ pytanie o mechanizmy lub prawidtowosci odpowiedzialne za zdywer-
syfikowanie poziomu i tempa rozwoju lokalnych uktadow przestrzennych (Rosner,
Stanny, 2014), poszczegdlnych regionow (Persson, Malmberg, 1996; Di Liberto,
Symons, 2001; Badinger, Tondl, 2002), a nawet catych gospodarek (Mankiw, Ro-
mer, Weil, 1992; Barro, 1999).

Biezace badania uktadow przestrzennych w Polsce dowodza, ze rozwoj spo-
teczno-gospodarczy jest wypadkowa wielu dziatajagcych jednoczes$nie czynnikow,
ktore bez wzgledu na przyjeta klasyfikacje pozostaja w ciaglej dynamicznej inte-
rakcji. Naukowcy coraz wigcej uwagi poswiecajg skutkom i przyczynom istnie-
jacych nierownosci zdrowotnych. W §wietle dotychczasowego dorobku ustalo-
no, ze zalezno$¢ przebiega w obu kierunkach i istniejg dowody na to, ze zdrowie
wptywa na takie cechy spoleczno-ekonomiczne, jak: zatrudnienie i dochod (np.
Smith, 1999; Garcia-Gomez i in., 2013), jakos¢ $wiadczonej pracy oraz wzrost
wydajnosci 0sob zatrudnionych w skali catej gospodarki (Jones, 2001). Choroby
przyczyniajg si¢ do zmniejszania tempa wzrostu gospodarczego nie tylko w cza-
sie ich wystapienia, lecz takze w przysztosci (Jones, 2001). Nie jest zatem zasko-
czeniem, ze gtéwnym celem polityki ochrony zdrowia rzgdow wielu krajow jest
redukcja nieréwnosci zdrowotnych, a doswiadczenia wielu panstw, glownie azja-
tyckich potwierdzaja, ze uzyskany wzrost dobrobytu byt mozliwy gtéwnie dzigki
reformie zdrowia (WHO, 2001). Réwniez Komisja Europejska przyjeta pakiet in-
westycji spotecznych, zaktadajac, ze dobry stan zdrowia sprzyja tworzeniu miejsc
pracy 1 ozywieniu gospodarczemu w Europie (Coggi, b.r.w.).

Przeglad literatury podejmujacej problematyke nierownosci w zdrowiu po-
zwala stwierdzi¢, ze istniejgce roznice obserwowane sg mig¢dzy grupami o réznym
statusie spoteczno-ekonomicznym, niezaleznie od stosowanych $rodkéw i oto-
czenia instytucjonalnego. Wystepuja w obszarze wszystkich spoteczno-ekono-
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micznych czynnikow, gldwnie takich jak edukacja, dochody i bogactwo, i dotycza
zarowno krajow o wzglednie niskim poziomie ochrony przed utratg pracy i zagro-
zenia dla zdrowia (na przyktad USA), jak i krajow o silnie rozwinigtym systemie
opieki spotecznej (np. Holandia) (House i in., 1994; Smith, 1999; 2007; Case, De-
aton, 2005, van Kippersluis i in., 2010). Nierowno$ci zdrowotne miedzy grupami
0s6b o niskim i wysokim statusie spotecznym obserwowane sa juz w wieku dwu-
dziestu lat i wzrastajg az do sze$¢dziesiatego roku zycia, po czym si¢ zmniejszajg
(Meara, Richards, Cutler, 2008). W opinii niektorych autorow na powstawanie nie-
réwnosci zdrowotnych w niewielkim stopniu oddziatujg ubezpieczenia zdrowotne
i dostep do opieki zdrowotnej, wickszy wptyw autorzy przypisuja za$ wykonywa-
nym zawodom i zwigzanym z nimi zagrozeniom fizycznym i psychospolecznym
(Adleriin., 1993). W $wietle badan osoby o niskim statusie spoteczno-ekonomicz-
nym cze¢sciej wykonujg prace fizyczng lub sg zatrudnione w zawodach silniej ob-
cigzonych stresem psychospotecznym. W konsekwencji deprecjacja zdrowia na-
stepuje u nich szybciej niz u 0s6b o wysokim statusie spolecznym (Marmot i in.,
1997; Borg, Kristensen, 2000; Case, Deaton, 2005).

Przyczyn nierownosci zdrowotnych upatruje si¢ rowniez na gruncie prozdro-
wotnych postaw spotecznych (Cutler, Lleras-Muney 2010; Vogl, Cutler, Lleras-Mu-
ney, 2011), posrednio takze w dostgpnosci do opieki zdrowotnej oraz umiejgtnosci
przetwarzania nowych informacji i korzystania z nowych technologii medycz-
nych (Lleras-Muney, 2005). Jeszcze inne wyjasnienie zostato przedstawione przez
J.P. Smitha (1999; 2007) oraz A. Case’a i A.S. Deatona (2005). Naukowcy pozy-
tywnie zweryfikowali istnienie zwigzku przyczynowo-skutkowego miedzy ztym
stanem zdrowia a uczestnictwem w zasobach sity roboczej, poziomem dochodow
1 zamoznoscig, zwlaszcza wérod osob w srednim wieku. Wynik tej obserwacji uzy-
skat potwierdzenie w quasi-eksperymentalnych badaniach innych autorow (Meller
Dano, 2005; Garcia-Gomez i in., 2013; Halla, Zweimuller, 2013).

Coraz liczniej pojawiaja si¢ dowody na to, ze na stan zdrowia szczegolnie silnie
wptywa edukacja (np. Lleras-Muney, 2005; Conti, Heckman, Urzua, 2010; van Kip-
persluis, O’Donnell, van Doorslaer, 2011; Grossmann 2015). Wiele z nich sugeruje,
ze lepsze wyksztalcenie prowadzi do lepszego zdrowia, poprawia funkcjonowanie
fizyczne i subiektywny stan zdrowia dorostych w kazdym wieku, a takze zmniejsza,
zaleznie od wieku, wskazniki zachorowalnos$ci, niepelnosprawnosci i umieralnosci
(Winkleby i in., 1992; Kunst, Mackenbach, 1994; Ross, Wu, 1996; Mirowsky, Ross,
1998: 416; Lleras-Muney, 2005; Oreopoulos, 2006; Conti, Heckman, Urzua, 2010;
van Kippersluis, O’Donnell, van Doorslaer, 2011), chociaz nie wszystkie badania
to potwierdzaja (Albouy, Lequien, 2009; Clark, Royer, 2013). Dodatni zwigzek mig-
dzy poziomem wyksztalcenia a stanem zdrowia wynika w duzej mierze z wpty-
wu edukacji na zdrowie, a nie odwrotnie (Wilkinson, 1986), a niewielu socjologow
badajacych stan zdrowia znalaztoby powod, by watpi¢, ze osiagnigcia edukacyjne
poprawiaja zdrowie. Cutler i in. (2012) twierdzg, ze brakuje dostatecznie silnych
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dowodow (lub tez sg one bardzo ograniczone) pozytywnie weryfikujacych wptyw
sytuacji dochodowej lub majatkowej na zdrowie (Smith, 1999; Adams i in., 2003;
Michaud, van Soest, 2008). Poglad ten nie znajduje jednak w pelni potwierdzenia
i na przyktad J. W. Lynch, G.A. Kaplan i S.J. Shema (1997) sugeruja, ze nagroma-
dzenie trudnosci gospodarczych powoduje pogorszenie stanu zdrowia jednostki.

W nurcie wspolczesnych badan geograficzno-ekonomicznych poszukuje si¢
czynnikow rozwoju zapewniajacych konwergencje w uktadzie regionalnym (por.
Barro, Sala-i-Martin, 1992; Barro 2001; Henley, 2005; Churski, 2008; Wojcik,
2008). Uwzgledniajac dowody naukowe na to, ze zdrowie jest kluczowym kom-
ponentem strukturalnym kapitatu ludzkiego, pozostajacym w interakcji z innymi
spoteczno-ekonomicznymi czynnikami determinujgcymi kondycje i efektywnosé
catej gospodarki (Galama, Lleras-Muney, van Kippersluis, 2018), w artykule skon-
centrowano si¢ na kwestii kapitatu zdrowia jako czynniku réznicujacym prze-
strzen spoteczno-gospodarczg w Polsce. Za interesujace uznano poszukiwanie
odpowiedzi na pytanie o to, jaki jest poziomu tego zasobu w poszczeg6lnych jed-
nostkach terytorialnych w Polsce i czy przyczyn istniejacych nieréwnosci mozna
poszukiwaé w jego strukturze. Z punktu widzenia mozliwosci rozwojowych da-
nej jednostki wazne jest pytanie, czy istniejg prawidlowosci (jezeli tak, to jakie)
wyjasniajace przestrzenne rozmieszczenie kapitatu zdrowotnego i czy majg one
zwigzek z osigganym przez dang jednostke poziomem rozwoju spoteczno-gospo-
darczego. W artykule do analiz porownawczych wykorzystano syntetyczny in-
deks kapitatu ludzkiego (WSKL) oszacowany indywidualnie dla kazdej jednostki
terytorialnej (powiatu). Weryfikacji poddano zatozenie o wystepujacych dyspro-
porcjach w poziomie kapitatu zdrowotnego, czyli o jego nierbwnomiernym roz-
mieszczeniu, co w efekcie moze przyczyniaé si¢ do réznego poziomu rozwoju
spoteczno-gospodarczego osiaganego przez poszczegdlne jednostki. Oprocz sa-
mego pomiaru kapitatu zdrowotnego i ustalenia prawidtowosci odpowiedzialnych
za jego przestrzenne rozmieszczenie dokonano diagnozy struktury kapitatu zdro-
wotnego, analizujac rozktady wszystkich zmiennych (cech) przyjetych do wyra-
zenia kapitatu zdrowotnego w postaci miary syntetycznej WSKL_ Odwotujgc sig
do wynikéw badan opisujacych zwiazki migdzy zdrowiem a rozwojem spolecz-
no-gospodarczym, w artykule zweryfikowano hipotez¢ zaktadajacg istnienie za-
lezno$ci o dodatnim charakterze migdzy kapitatem zdrowotnym danej jednostki,
wyrazonym autorskg miarg WSKL _, a poziomem rozwoju spoleczno-gospodarcze-
20, do ktorego wyrazenia wykorzystano miar¢ rozwoju lokalnego LHDI (Local
Human Development Index). Analiz¢ empiryczng przeprowadzono na poziomie
powiatow w Polsce z wytaczeniem miast na prawach powiatu (314 jednostek tery-
torialnych). Gtowne zrodta danych to: Gtoéwny Urzad Statystyczny (GUS), Bank
Danych Lokalnych (BDL), Narodowy Spis Powszechny 2011 (NSP), natomiast
dane dotyczace poziomu rozwoju lokalnego LHDI zaczerpnigto z Krajowego Ra-
portu o Rozwoju Spotecznym. Polska 2012.
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2. Metoda i zakres danych

Kapital ludzki, jako przedmiot badan podejmowanych na gruncie krajowym i za-
granicznym, zazwyczaj analizowany jest w konteks$cie problematyki nieréwno-
$ci spoteczno-ekonomicznych i poszukiwania odpowiedzi na pytanie o czynniki
sprawcze dysproporcji rozwojowych w skali lokalnej, regionalnej i migdzynarodo-
wej (Domanski, Guzik, Micek, 2003; Gorzelak, Smetkowski, 2010). Najwigksza
trudnoscia dla badaczy jest operacjonalizacja pojecia i proba wyrazenia jego istoty
za pomoca tak zwanych zmiennych diagnostycznych. W wielu modelach kapitat
ludzki opisuje si¢ przez pryzmat dwoch jego sktadowych: edukacji i zdrowia, uj-
mowanych tacznie lub indywidualnie (por. Domanski, 1990; Gallana, van Kipper-
sluis, 2018). W niniejszym artykule podjgto probe oszacowania poziomu kapitatu
ludzkiego w waskim ujeciu, koncentrujac si¢ na komponencie zdrowia, zwanego
takze w literaturze kapitalem zdrowotnym (Grossman, 1972). Na tym etapie poja-
wity si¢ jednak pewne ograniczenia: zwigzane po pierwsze z brakiem w literaturze
przedmiotu jednolitej definicji kapitatu ludzkiego, po drugie z niematerialnym cha-
rakterem jego komponentow strukturalnych, takich jak wiedza, energia czy wital-
nos¢ zasobow. Autorka dotozyla staran w doborze tak zwanych zmiennych diagno-
stycznych, ktore optymalnie wyrazaja istote kapitatu w zakresie determinowanym
przez przyjeta definicje i pozwalaja na oszacowanie jego poziomu dla kazdej obje-
tej badaniem jednostki terytorialnej w Polsce (powiatu). Autorka ma §wiadomosc,
ze takie podejscie jest pewnym uproszczeniem, ale pozwolito to uzyska¢ mozliwie
najlepsza charakterystyke badanych spotecznosci w obszarze zdrowia i witalnosci
zasobow dla danego rynku pracy oraz oszacowac skalg istniejagcych nier6wnosci.

Ostatecznie do wyrazenia istoty kapitatu ludzkiego w obszarze zdrowia przyjeto

szereg nastgpujacych zmiennych diagnostycznych (por. Klonowska-Matynia, 2019):

1) przyrost naturalny na 1 tys. ludnosci, $rednia 2014—2016 (GUS, BDL);

2) udzial niepetnosprawnych w ogolnej liczbie ludnosci (w %) (NSP, 2011);

3) udzial niepetnosprawnych biologicznych w ogolnej liczbie ludnosci (w %)
(NSP, 2011);

4) $rednia liczba porad lekarskich w zakresie ambulatoryjnej opieki zdrowot-
nej dotyczacych podstawowej 1 specjalistycznej opieki zdrowotnej, tacznie
z poradami udzielonymi w przychodniach resortu MON i MSW w okresie
20142016 na 1 tys. mieszkancoéw (GUS, BDL);

5) potencjat mtodosci zasoboéw pracy — wskaznik przedstawiajacy relacje osob
w wieku przedprodukcyjnym do oséb w wieku produkcyjnym, $rednia
20142017 (GUS, BDL);

6) udziat niemobilnych do Iudnos$ci w wieku produkcyjnym (w %), Srednia
20142017 (GUS, BDL);

7) wskaznik obcigzenia demograficznego, ludnos¢ w wieku nieprodukcyjnym
na 100 os6b w wieku produkcyjnym, $rednia 2014-2017 (GUS, BDL);
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8) zgony niemowlat na 1 tys. urodzen zywych, §rednia 2014-2016 (GUS, BDL);

9) zgony z powodu nowotwordow ogotem na 100 tys. ludnosci (GUS, BDL);

10) zgony 0s6b z powodu chorob uktadu krazenia na 100 tys. ludnosci (GUS, BDL).
Powyzsze zmienne wykorzystano do skonstruowania autorskiej miary kapi-

talu zdrowotnego WSKL . Przed wprowadzeniem zmiennych do modelu podda-

no je weryfikacji formalnej pod wzgledem oceny sity zwiazkow korelacyjnych

1 wspotczynnika zmienno$ci (Kukuta, 2014) (por. Tabela 1 i 2).

Tabela 1. Zwiazki korelacyjne miedzy cechami opisujacymi kapitat ludzki w obszarze zdrowia

Zmiennazm'e““a XI | X2 | X3 | x4 | X5 | X6 | X7 | x8 | x9 | x10

X1 1,0

X2 202 | 1,0

X3 -0,4 0,4 1,0

X4 -0,2 0,2 0,0 1,0

X5 08 |02 [-03]-02] 10

X6 -0,8 0,2 0,3 0,3 | -0,8 1,0

X7 -0,3 0,1 0,2 0,3 0,1 0,1 1,0

X8 01| o1 ] 00 00]-01] o1 [-01] 1,0

X9 -0,6 0,3 0,1 0,3 | -0,5 0,6 0,3 | 0,0 1,0

X10 -0,8 0,1 0,4 0,1 | —0,6 0,5 0,5 | 0,0 0,4 1

Zrodto: opracowanie na podstawie obliczert wiasnych; dane GUS, BDL; NSP, 2011
Tabela 2. Podstawowe statystyki opisowe

Opis Zmienna| ;| vy I x3 | x4 | x5 | X6 | x7 | x8 | x0 | X10
Srednia —0,45[0,12]0,04(5833,19 | 0,30 0375968 4,19 [259,48 | 461,38
Btad 0,13 (0,00 (0,00 58,16 | 0,00| 0,00| 0,15 | 0,09 1,77 5,34
standardowy
Odchylenie 2,32(0,02(0,01 |1038,72 | 0,03 | 0,01 | 2,65| 1,56| 31,67 | 95,33
standardowe
Minimum 16,68 | 0,13 | 0,06 | 6191,20 | 0,18 | 0,10 | 15,83 | 9,01 | 175,42 | 523,81
Maksimum -8,4710,07 0,02 | 2154,00 | 0,24 | 0,33 | 53,18 | 0,80 | 181,51 | 240,84
Rozstep 8,21(0,19 0,08 | 8345,19 | 0,42 | 0,42 | 69,00 | 9,81 |356,93 | 764,65
Wsp. zmiennosci | 16,68 | 0,13 | 0,06 | 6191,20 | 0,18 | 0,10 | 15,83 | 9,01 | 175,42 | 523,81

Zrédio: opracowanie na podstawie obliczer wiasnych; dane GUS, BDL; NSP, 2011

Analizowane zmienne nie wykazujg nadmiernie silnych wspoétzaleznosci li-
niowych, mozna zatem uznac, ze w zastosowanym modelu nie dojdzie do zbytnie-
go powielania podobnych informacji. Przyjgto rowniez zalozenie o rownowaznosci
kazdej z cech, rezygnujac z nadawania im wag i unikajac tym samym subiek-
tywizmu. Ostateczny doboér zmiennych podyktowany byt zardwno dostepnos$cia
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danych, jak i arbitralng decyzjg autorki. Zmienne bedace destymulantami prze-
ksztatcono na stymulanty, mnozac dang warto$¢ przez —1. Zastosowano norma-
lizacje zmiennych przez odjecie liczby najmniejszej w danym zbiorze od jej war-
tosci podstawowej (normalizowanej) i podzielenie wyniku przez rozstep wedtug
nastepujacej formuty:

X, —min{xl.j}

N 5
max {xij } — min {X%.f }

czij —

gdzie:
W, — znormalizowana warto$¢ j-tej zmiennej, tak zwany wskaznik czgstkowy
dla kazdej zmiennej,
i — indeks danego powiatu, przyjmuje wartosci od 1 do 314 (liczba powiatoéw),
x,—konkretna wielko$¢ j-tej zmiennej osiagnigta przez i-ty powiat w danym roku,
min{xl,j} — minimalna wartos$¢ j-tej zmiennej osiagni¢ta przez dany powiat w da-
nym roku,
max{xij}— maksymalna wartosc¢ j-tej zmiennej osiaggnigta przez dany powiat w da-
nym roku.
W celu wyznaczenia wskaznika syntetycznego kapitatu ludzkiego w obsza-
rze zdrowia WSKL_ wykorzystano metodg bezwzorcows, polegajgcg na usrednie-
niu znormalizowanych wartosci cech prostych na podstawie ponizszej formuty:

1 n
WSKL. == W,..
n4

Oszacowana wartos¢ indeksu syntetycznego WSKL_zawierala si¢ w prze-
dziale [0; 1], co zagwarantowalo poréwnywalno$¢ obiektow dla wszystkich ana-
lizowanych cech. Szczegotowa charakterystyke powiatow pod wzgledem kazdej
cechy opisujacej kapital zdrowia zaprezentowano na Rysunku 1.

www.czasopisma.unilodz.pl/foe/  FOE 4(343) 2019


http://www.czasopisma.uni.lodz.pl/foe/

166 Maria Klonowska-Matynia

wartosci znormalizowane [0;1]
0-0,20

) Niepetnosprawni biologicznie (X3)
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wartosci znormalizowane [0;1]
0-0,20

wartosci znormalizowane [0;1]
[10-0,20
[10,21-0,40

warto$ci znormalizowane [0;1]
[10-020
[10,21-0,40

f) Udziat niemobilnych do produkcyjnych (X6)
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Obszar miejski

h) Zgony niemowlat (X8)

warto$ci znormalizowane
0-0,20

[10,21-0,40
[£70,41 - 0,60
0,61 - 0,80
HN0,81-1,0
Obszar miejski

i) Zgony z powodu choréb nowotworowych (X9)
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wartosci znormalizowane [0;1]
0-0,20

Obszar miejski
j) zgony z tytutu chordb ukfadu krgzenia (X10)
Rysunek 1 (a—j). Przestrzenne rozktady zmiennych diagnostycznych opisujacych poziom kapitatu

ludzkiego w obszarze zdrowia
Zrédio: opracowanie na podstawie obliczer wiasnych; dane GUS, BDL; NSP, 2011

W $wietle zaprezentowanego materiatu graficznego zauwazalny jest catkowi-
cie odmienny rozktad kazdej analizowanej zmiennej. Umieralno$¢ z tytutu cho-
réb nowotworowych okazuje si¢ wyzsza w srodkowej i zachodniej Polsce, podczas
gdy $miertelno$¢ z powodu chorob uktadu krazenia w wigkszym stopniu dotyka
mieszkancow Polski wschodniej (Rys. 1c 1 1d). Interesujace informacje mozna od-
czyta¢ z rozktadu zmiennych X2 i X3, odzwierciedlajacych poziom niepetnospraw-
nosci zasobow ludzkich (biologicznej i ogdlnej). Z obrazu przestrzennego wynika,
ze niepetnosprawnoscia biologiczng w wigkszym stopniu obcigzone sa wschod-
nie regiony Polski (wojewddztwa: podlaskie, lubelskie, swigtokrzyskie), jednak
po uwzglednieniu orzeczen prawnych okazuje si¢, ze poziom niepetnosprawno-
sci w wiekszym stopniu dotyka regiony zachodniej i poinocno-zachodniej Polski
(Rys. lai 1b). Stosunkowo mato zréznicowany obraz przestrzenny uzyskano w ob-
szarze przyrostu naturalnego, chociaz zauwazalnie wyzszy jego poziom cechuje
obszary skoncentrowane wokoét aglomeracji gdanskiej i poznanskiej, nizszy za$
w srodkowym i wschodnim regionie Polski.

3. Rezultaty badania poziomu i rozktadu
przestrzennego kapitatu zdrowotnego WSKLz

Otrzymany rozktad przestrzenny zasobow kapitatu w obszarze zdrowia WSKL
wskazuje na wystepowanie zjawiska nierownosci w skali kraju. Najwyzszym po-
ziomem WSKL_ cechuja si¢ powiaty zlokalizowane w wojewddztwach: matopol-
skim, wielkopolskim i pomorskim oraz we wschodniej i pétnocno-wschodnigj
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czesci wojewoddztwa mazowieckiego. Obszary deficytowe odpowiadajg gtownie
powiatom administracyjnie potozonym w potudniowo-zachodniej czgsci woje-
wodztw dolnoslaskiego i1 opolskiego oraz w $rodkowej i wschodniej czgsci za-
chodniopomorskiego i na zachodniej §cianie t6dzkiego. Niski poziom zasobow
wystepuje takze w powiatach lezacych w pasie Wyzyny Krakowsko-Czestochow-
skiej przechodzacym dalej przez srodkowa czgs¢ wojewddztwa swictokrzyskiego
oraz powiaty we wschodniej czgsci wojewodztw lubelskiego i podlaskiego (por.
Rysunek 2).

0 klasa 6

0,01-0,20 klasa 5
[10,21-0,40 klasa 4
710,41 - 0,60 klasa 3
0,60 - 0,80 klasa 2
0,81 - 1,00 klasa 1

miasta na prawach powiatu

Rysunek 2. Przestrzenne rozmieszczenie zasobodw kapitatu ludzkiego w obszarze zdrowia
- ujecie syntetyczne WSKL,
Zrédio: opracowanie na podstawie obliczer wiasnych; dane GUS, BDL; NSP, 2011

Na podstawie miary syntetycznej (WSKL) uporzadkowano obiekty w ukta-
dzie hierarchicznym i oceniono, ze indywidualnie skrajnie niski jej poziom wy-
stepuje w powiecie hajnowskim. Nieco wyzszym, ale w skali kraju bardzo niskim
poziomem kapitatu zdrowia cechujg si¢ cztery powiaty: lipski, watbrzyski, ostro-
wiecki 1 krasnostawski. Najwyzszy w skali kraju poziom wskaznika zasobow
oszacowano dla powiatu kartuskiego (WSKL_ = 1), wysoki na tle kraju poziom
wskaznika uzyskaty powiaty: nowosadecki i limanowski. Sredni poziom zasobow
wyznaczony zostat przez powiaty wieruszowski, wloctawski, kozienicki i proszo-
wicki (WSKL_= 0,497).

Bazujac na oszacowanym indeksie syntetycznym WSKL_, dokonano klasy-
fikacji powiatow, przyjmujac rowng wartos¢ rozstepu (co 0,2). Wyrdzniono pieé
klas cechujacych sie: bardzo wysokim (klasa pierwsza), wysokim (klasa druga),
srednim (klasa trzecia), niskim (klasa czwarta), bardzo niskim (klasa pigta) pozio-
mem zasobow oraz jedng szczegdlng, jednoelementowa klase szdsta, cechujacg sie
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zerowym poziomem wskaznika WSKL . Efekty klasyfikacji w ujgciu przestrzen-
nym zaprezentowano na Rysunku 2, a szczegdtowe charakterystyki dotyczace li-
czebnosci poszczegolnych klas oraz Srednich wartosci WSKL_na Rysunku 3.

152 _
160 - 1 0,868
140
3 120 -
-
.g 100 < 77
S 80 - 69
Q
© 60
o
B 40
04 , 4 11
0 - 4
0 0,01-0,20,21-0,40,41-0,60,61-0,8 0,81-1 klasa6 klasa5 klasa4 klasa3 klasa2 klasal
a) WSKL, - rozktad liczebnosci klas b) WSKL, - wartosci srednie w klasach

Rysunek 3. WSKL, - efekty klasyfikacji i hierarchizacji jednostek terytorialnych.
Podstawowe charakterystyki wytonionych klas obiektéw

Zrédio: opracowanie na podstawie obliczer whasnych; dane GUS, BDL; NSP, 2011

Powiaty skupione w klasie pierwszej stanowig zaledwie 3,5% wszystkich powia-
tow 1 w zasadzie uzyskuja wyzsze wartosci wzgledem pozostatych klas w obszarze
kazdej przyjetej do badania cechy. Najliczniej reprezentowane sg powiaty w klasie
trzeciej (48% powiatow w Polsce), cechujacej sie przecietnym poziomem wskaznika
(0,509). Liczebne okazaty sie takze klasy druga i czwarta, w ktorych udziaty powiatow
w calej zbiorowosci stanowity odpowiednio: 25% i 22%, przy czym poziom wskazni-
ka WSKL_klasie drugiej byt dwukrotnie wyzszy niz w klasie czwartej (Rysunek 3).

Przechodzac do szczegdlowej analizy wytonionych klas powiatow pod wzgle-
dem przyjetych do badania zmiennych diagnostycznych, cickawa charakterysty-
ke uzyskano w obszarze zmiennej X7. Zwrocono uwage na nietypowa specyfike
jednoelementowej klasy szostej (powiat hajnowski), ktdrej struktura demogra-
ficzna, wyrazona wskaznikiem obcigzenia demograficznego, jest najkorzystniej-
sza w skali calego kraju, przy jednoczes$nie najnizszych parametrach uzyskanych
w obszarze innych zmiennych. Ponadto wszystkie pozostate klasy (od pierwszej
do piatej) okazaty si¢ mie¢ porownywalng warto$¢ wskaznika oceny struktury de-
mograficznej, ale byl on znacznie nizszy niz w klasie szostej. Stosunkowo stabe
r6znice miedzy klasami zaobserwowano w liczbie udzielonych porad lekarskich
(X4) oraz w zgonach niemowlat (X8). W obszarze pozostatych zmiennych diagno-
stycznych migdzy klasami obserwowane jest zdecydowanie silniejsze zdywersy-
fikowanie (por. Rysunek 4).

W nawigzaniu do teorii ekonomii opisujacej wptyw czynnika zdrowia na ogol-
ng kondycje spoteczno-ekonomiczng gospodarki oraz na powstawanie nierdwno-
$ci w poziomie zycia spoteczno-gospodarczego danego regionu, w artykule pod-
jeto probe weryfikacji, czy w odniesieniu do analizowanej przestrzeni istnieje
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taki zwiagzek. W tym celu wykorzystano wskaznik poziomu kapitatu ludzkiego
w obszarze zdrowia WSKL_oraz miar¢ rozwoju LHDI. Obie miary oszacowano
indywidualnie dla kazdego powiatu. Uwzgledniajgc wartosci wskaznikow WSKL
1 LHDI w ujeciu relatywnym, czyli w stosunku do wartosci $rednich, dokonano
pozycjonowania jednostek terytorialnych i w efekcie otrzymano cztery grupy jed-
nostek: A, B, CiD (por. Rysunek 5).

veverrere kI. 6.

weeeekl.5.

Rysunek 4. Charakterystyka klas w obszarze zmiennych diagnostycznych
($rednie wartosci zestandaryzowane)

Zrédio: opracowanie na podstawie obliczer wiasnych; dane GUS, BDL; NSP, 2011

250% -
200% $
150% - * e
100%¢, ‘) ;

LHDI

100%  150%

a) Zréznicowanie przestrzenne b) Efekty pozycjonowania jednostek
Grupa A: +rWSKL/ + rLHDI [27% powiatow]

Grupa B: +rWSKLZ/ — rLHDI [23% powiatow]
Grupa C —rWSKL/ + rLHDI [18% powiatow]

Il Grupa D: —WSKL/ - rLHDI [32% powiatow]
Miasta na prawach powiatu

Rysunek 5. Zwigzek miedzy poziomem rozwoju LHDI a kapitatem zdrowia WSKL,
w ujeciu relatywnym
Zrédto: opracowanie na podstawie obliczer wiasnych; dane GUS, BDL; NSP, 2011, LHDI za: UNDP, 2012
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Podsumowujac, ocenia sie, ze silniejsza koncentracja obszarow zaréwno o wy-
sokim poziomie kapitatu zdrowotnego, jak i wysokim standardzie zycia wystepu-
je wokot najwiekszych osrodkow metropolitarnych, takich jak: Poznan, Gdansk,
Warszawa i Krakow. Obszary deficytowe przewazaja na obszarach o cechach pe-
ryferyjnosci, zlokalizowanych wzdtuz wschodniej i zachodniej granicy kraju (wo-
jewodztwa zachodniopomorskie i dolnoslaskie) oraz w pasie od centralnej Polski
w kierunku potudniowego wschodu (wojewodztwa todzkie 1 swigtokrzyskie). Sita
oddziatywania regionalnych centrow (duzych miast) na przylegle obszary strefy
podmiejskiej jest widoczna najsilniej w Wielkopolsce. Stabsze efekty obserwowa-
ne sa w przypadku Wroctawia, Szczecina i Lodzi, a w odniesieniu do Warszawy
kierunek ,,grawitacji” jest przesuniety w kierunku wschodnim. Na tle kraju spe-
cyficznym regionem okazat si¢ region t6dzki, cechujgcy si¢ ogdlnie ztg kondycja
zdrowotna.

Przy porownaniu wielko$¢ udziatéw poszczegdlnych typoéw powiatéw A, B,
C 1 D okazato sig, ze rdznice w liczebnosci byty nieznaczne. W grupie D sku-
pionych bylto az 32% powiatow w kraju. Ich sytuacje ocenia si¢ jako gorsza niz
przecietna w kraju. Przestrzennie powiaty takie dominuja w wojewodztwie za-
chodniopomorskim i §wigtokrzyskim (stanowia az 84% jednostek w danym woje-
wodztwie), t6dzkim 1 lubelskim (po 57%), dolnoslaskim (54%) 1 lubuskim (45%).
Incydentalny udzial jednostek tego typu obserwowany byt w wojewddztwie po-
morskim (powiat cztuchowski), slaskim (powiat czg¢stochowski) 1 matopolskim
(powiat miechowski). Lepszym poziomem zycia, ale gorszym stanem zdrowia ce-
chowaty sie powiaty z grupy C, zlokalizowane gtownie na Slasku. W wojewodz-
twie opolskim powiatdéw tego typu bylo az 91%, w Slaskim 59%, z czego wigk-
szo$¢ w zachodniej jego czgsci. Tego typu jednostki wystepuja takze w zachodniej
Polsce, gtownie w wojewddztwie lubuskim (36% powiatow). We wschodniej cze-
sci Polski powiaty typu C licznie reprezentowane sg w wojewodztwie podlaskim
(22%) 1 w pdinocno-wschodniej czesci wojewodztwa warminsko-mazurskiego
(26%). Znaczacy udziat jednostek tego typu zaobserwowano takze w wojewodz-
twie todzkim (19%).

W grupie A znajduja si¢ powiaty o wysokim poziomie zasobow kapitatu zdro-
wia 1 jednocze$nie cechujgce si¢ wysokim poziomem rozwoju mierzonym wskaz-
nikiem LHDI. Jako najkorzystniejsza na tle kraju ocenia si¢ sytuacj¢ wojewodztw
wielkopolskiego i pomorskiego, w ktorych powiatow tego typu byto najwigcej
(odpowiednio: az 68 i1 62%). Nieco mniejszy udziat, ale dominujacy w skali kraju,
jednostki typu A mialy w wojewddztwach matopolskim (47%) i podkarpackim
(zwhaszcza w jego czesci zachodniej — 38%). W wojewodztwie mazowieckim po-
wiaty tego typu stanowilty 35% i zlokalizowane byty zazwyczaj w jego wschodniej
czesci. Jednak przewazajacy udziat w tym wojewddztwie miaty powiaty typu B,
a wigc obszary, ktorych mieszkancy cieszg si¢ przeci¢tnie lepszym poziomem ka-
pitatu zdrowotnego niz w innych czesciach kraju, ale jednoczesnie nizsza stopa
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zycia spoleczno-gospodarczego. W uktadzie migdzyregionalnym najwigcej jed-
nostek typu B zaobserwowano w wojewodztwie kujawsko-pomorskim (az 50%).
Tego typu powiaty wystepowaty rowniez czgsto w matopolskim i warminsko-ma-
zurskim (po 32%) oraz podkarpackim (31%). Analizujac strukturg wojewodztw
w Polsce pod wzgledem liczebnosci wytonionych typow powiatow (A, B, C, D),
okazato sie, ze najstabsze zroznicowanie wewnatrzregionalne dotyczy trzech re-
gionéw w Polsce — swietokrzyskiego, zachodniopomorskiego i opolskiego (por.
Tabela 3).

Tabela 3. Struktura powiatow ze wzgledu na efekty grupowania pod wzgledem WSKL i LHDI

Grupa

Wojewoédztwo i A B ¢ D
Dolnoslaskie 23% 4% 19% 54%
Kujawsko-pomorskie 10% 50% 5% 35%
Lubelskie 10% 24% 10% 57%
Lubuskie 9% 9% 36% 45%
Lodzkie 10% 14% 19% 57%
Matopolskie 47% 32% 16% 5%
Mazowieckie 35% 41% 5% 19%
Opolskie 0% 9% 91% 0%
Podkarpackie 38% 29% 10% 24%
Podlaskie 0% 36% 21% 43%
Pomorskie 63% 25% 6% 6%
Slaskie 35% 0% 59% 6%
Swietokrzyskie 0% 8% 8% 85%
Warminsko-mazurskie 21% 32% 26% 21%
Wielkopolskie 68% 19% 6% 6%
Zachodniopomorskie 6% 17% 6% 72%
Wsp. kor. Pearsona 0,33 0,18 0,10 0,20

Zrodio: opracowanie wiasne na podstawie danych GUS, BDL; NSP, 2011, LHDI za: UNDP, 2012

Weryfikacje przyjetego zatozenia o zwigzku migdzy poziomem zasobu kapi-
tatu zdrowia WSKL_a poziomem rozwoju wyrazonym wskaznikiem LHDI prze-
prowadzono na podstawie oceny wspotczynnika korelacji Pearsona oszacowanego
dla wszystkich powiatow tacznie. Wyniki testu potwierdzajg dodatnig zalezno$¢
o $rednim natezeniu (» = 0,3), przy czym sita zwigzku w kazdej analizowanej gru-
pie powiatow jest odmienna. Najsilniejsza zaleznos¢ stwierdzono w powiatach
typu A (r = 0,33), najstabsza w powiatach typu D (» = 0,1).
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4. Podsumowanie

Przeprowadzona diagnoza poziomu oraz przestrzennego rozmieszczenia kapitatu
ludzkiego definiowanego w obszarze zdrowia uzupetnia dotychczasowy stan wie-
dzy na temat zréznicowania przestrzeni spoteczno-gospodarczej w Polsce i1 po-
zwala wysnu¢ kilka istotnych wnioskow. W $wietle uzyskanych wynikow badan
okazuje si¢, ze w co drugim regionie w Polsce udzial tak zwanych obszaréw pro-
blemowych sigga 50%, a nawet wiecej (wojewddztwa zachodniopomorskie i §wie-
tokrzyskie). W trzech regionach w Polsce (wojewddztwa podlaskie, swigtokrzy-
skie 1 opolskie) nie wystepuja jednostki optymalne typu A, a w wojewodztwach
zachodniopomorskim, kujawsko-pomorskim, lubelskim, lubuskim, t6dzkim ich
udziat nie przekracza 10%. W strukturze regionéw o relatywnie najlepszej na tle
kraju sytuacji udziat typow problemowych, to jest B i C, sigga nawet 30%. Ocenia
sig, ze taka niekorzystna struktura przestrzeni spoteczno-gospodarczej moze sta-
nowi¢ powazne ograniczenie w uzyskaniu zarowno wysokiego poziomu rozwoju
przez poszczegdlne lokalne uktady, jak i zbieznego tempa proceséw rozwojowych
W przestrzeni mi¢dzyregionalne;j.

Drugi wniosek dotyczy rozktadu przestrzennego kapitalu zdrowotnego
WSKL _. Wyniki badan potwierdzajg wystgpowanie nierownosci w zdrowiu w ska-
li kraju, ale tez wskazuja na pewng prawidlowos$¢ w rozmieszczeniu tego zasobu.
Obserwuje si¢ polaryzacje i silniejszg koncentracjg powiatow o wyzszym poziomie
kapitatu zdrowotnego na obszarach podmiejskich, zwtaszcza wokdt najwickszych
regionalnych miast w Polsce, takich jak Poznan, Gdansk, Krakow oraz Warszawa.
Miasta te petnia funkcje regionalnych centréw rozwoju, a ich poziom rozwoju spo-
teczno-gospodarczego jest duzo wyzszy niz pozostatych miast w kraju. Obecnos¢
metropolii nie moze jednak stanowi¢ jedynego wytlumaczenia istniejacych dys-
proporcji, tym bardziej ze efekt ten nie jest widoczny w przypadku dwoch innych
metropolii: Wroctawia i Lodzi. Wydaje si¢, ze o nierownosciach wspotdecyduja
takze inne czynniki, na przyktad specyfika regionu, struktury spoteczno-gospo-
darcze, poziom uprzemystowienia czy struktura demograficzna zasobdw pracy
(Klonowska-Matynia, 2019: 48).

Sita oddziatywania poszczegolnych regionalnych osrodkéw miejskich na ob-
szary przylegle okazata si¢ zréznicowana regionalnie. Najbardziej widoczny
w skali kraju efekt oddziatywania wystepuje w Wielkopolsce, stabszy w odnie-
sieniu do Warszawy, Gdanska, Krakowa i Wroctawia. Zaskakujaco pozytywnie
ocenia si¢ wptyw Olsztyna i Rzeszowa, podczas gdy oddziatywanie takich regio-
nalnych stolic jak Szczecin czy £6dZ ocenia si¢ jako znikome. Analiza struktury
kapitatu zdrowotnego wskazuje na zréoznicowany wptyw poszczegdlnych zmien-
nych przyjetych do wyrazenia poziomu kapitatu zdrowotnego na jego syntetycz-
ny obraz przestrzenny. Najwicksze podobienstwo do rozktadu poziomu wskazni-
ka WSKL_wykazuja takie czynniki demograficzne, jak struktura zasobow pracy
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i niepetnosprawnos¢, podczas gdy rozklady przestrzenne pozostatych zmiennych
nie wykazuja wigkszych zbieznosci.

Wyniki badan, zgodnie ze stanem wiedzy opisywanym w literaturze, potwier-
dzaja wystepowanie zwiazku miedzy kapitatem zdrowia a innymi czynnikami so-
cjoekonomicznymi, warunkujgcymi poziom rozwoju danej jednostki. Jednostkom
terytorialnym cechujacym si¢ wyzszym poziomem rozwoju spoteczno-gospodar-
czego towarzyszy zazwyczaj wyzszy poziom kapitatu zdrowotnego. Udzielenie
odpowiedzi dotyczacych kierunkdw, przyczynowosci i okreslenia tego, co jest
przyczyna, a co skutkiem osigganego poziomu kapitatu zdrowotnego przez dang
jednostke terytorialng, nadal pozostaje kwestig otwarta.

Uzyskane wyniki sg spdjne z rownolegle prowadzonymi przez autorke ba-
daniami w zakresie nierownosci samego kapitatu zdrowotnego oraz inwestycji
w ochrong zdrowia. Najbardziej deficytowym regionem pod wzgledem tego kapi-
tatu jest wojewddztwo todzkie, a najkorzystniejsza sytuacja charakteryzuje woje-
wodztwa: matopolskie, pomorskie i mazowieckie, w ktorych kapitat ksztattuje sie
na poziomie 150% S$redniej krajowej 1 wyzszym (Klonowska-Matynia, 2019: 48).
Nie udato si¢ jednak zebra¢ wystarczajacych dowoddéw na to, aby uznac, ze po-
ziom zasobow kapitatu zdrowotnego bytby determinowany wysokosciag wydatkow
na ochrong zdrowia.

Podsumowujac, zdrowie nalezy uzna¢ za wazny czynnik strukturalny kapi-
tatu ludzkiego, ktory — podobnie jak edukacja — w ostatecznym wymiarze wpty-
wa na ogolne zréznicowanie przestrzeni spoteczno-gospodarczej poszczegolnych
uktadow lokalnych oraz na poziom zycia spoteczno-gospodarczego ich mieszkan-
cow. Jak twierdzg E.R. Meara, S. Richards, D.M. Cutler (2008), mimo licznych
wysitkow politycznych podejmowanych w ciagu ostatnich dziesigcioleci w kie-
runku zmniejszenia dysproporcji, nierdwnosci zdrowotne wydaja si¢ raczej po-
szerzaé, a nie zawezac, dlatego tez, aby skutecznie zapobiega¢ temu zjawisku,
nalezy prowadzi¢ ciaggly monitoring i dostosowywa¢ programy wsparcia, dedy-
kujac je konkretnym jednostkom problemowym (zwlaszcza typu D, B, C). Takie
podejscie moze by¢ gwarancja uzyskania wigkszej spojnosci przestrzeni spolecz-
no-ekonomicznej, jak rowniez szybszych procesow konwergencji zachodzacych
w skali calego kraju w najblizszej przysztosci.
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The Spatial Analysis of Human Capital in the Area of Health in Poland in the Connection
with the Socio-economic Situation in Regions

Abstract: The aim of the article is to measure the human capital resources defined in the area
of health and to diagnose its structure. It was attempted also to assess its spatial distribution, as well
as to examine the relationship between the health capital and the level of socio-economic develop-
ment. The selected taxonomic hierarchisation methods (pointless) and classification of multi-feature
objects were used. The assumption about spatial disproportions in the level of health capital (HCS/,)
was verified, as well as the positive relation between the level of health capital (HCS/,) and the level
of socio-economic development (LHD/) was also examined. The results confirm the spatial dispropor-
tions of the health capital in Poland, and the differentiation its structure, visible between regions. Also
noticeable are the effects of polarization: center-periphery. The results of statistical tests positively ver-
ify the tested hypothesis about the existing positive relation between the level of health capital of the
(HCSI,) and the level of development (LHDI) of a given unit, whereby the strength of the relationship
is assessed at the level at most medium. The analysis was carried out at the poviat level in Poland.
The Central Statistical Office Local Data Bank, National Census 2011 (NSP) and data on LHDI from the
National Report on Social Development Poland 2012 UNDP were the main data source.
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The Application of Discriminant Analysis
to the Identification of Key Factors
of the Development of Polish Cities

Abstract: Due to limited resources, effective urban development policies require the identification
of key development areas and priorities. The existing development strategies or results of statistical
analyses can be used for this purpose. In the latter case, one of methods of multidimensional analysis
can be used — discriminant analysis. Although it is applied to many areas on a microeconomic scale,
e.g. in predicting the bankruptcy of enterprises, it was rarely used to assess the competitive position
or the dynamics of development of cities. The main aim of the paper is to identify the most impor-
tant factors of development of Polish cities with powiat status and to analyse changes of these factors
in time. Apart from typical areas, such as investment, income, employment, debt, or migration, the
analysis uses qualitative variables which allow us to assess whether the size of the city and its location
determine the dynamics of city development. The authors have found that the key factors determin-
ing the development of the largest Polish cities are related to the situation on the labour market and
investments incurred by companies as well as by the cities themselves.
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1. Introduction

The dominance of the service sector, especially in highly developed countries,
caused by changes in consumption patterns and technologies, is the most im-
portant reason for the growing role of cities in shaping economic growth. Con-
centration of services in urban agglomerations is accompanied by an increase
in the population living in cities, which additionally accelerates their development.
As a result of these processes, we observe innovative processes mainly in cities
and owe most of the generated domestic product to them (Heffner, Gibas, 2013).
At the same time, we are witnessing differentiated growth of urban centres, char-
acterised by faster development of medium and large cities due to economies
of scale (Dziaduch, 2012; Sun et al., 2015). However, we can also find opinions
that the growth of the population of cities is not determined by the initial num-
ber of their inhabitants, but by the characteristics of the region in which they are
located (Dorocki, 2012). The growth of cities is also associated with the occur-
rence of many negative effects. Most often these externalities include problems
related to transport, waste management and environmental pollution. The solu-
tion to these negative aspects of urbanisation in the future could be the concepts
of “smart and green cities” (Wisniewski, 2013; Kola-Bezka, Czupich, Ignasi-
ak-Szulc, 2016).

The theory of economics indicates a relatively wide range of factors that de-
termine the success and development of cities (see e.g. Meczynski, Konecka-Szy-
dtowska, Gadzinski, 2010; Silicon Valley Index, 2010). These include, but are not
limited to, location — often measured by distance from markets and natural resourc-
es, transport costs, investment, education, the level of trade exchange, the level
of social development, or technological innovation (compare the empirical analy-
sis based on a dataset of 123 Brazilian agglomerations provided by da Mata et al.,
2005 or the World Bank report related to Asia and Pacific cities, Baker, Gadgil,
2017) as well as climate change (OECD, 2010). At the same time, many authors
indicate a strong correlation between social and environmental factors of urban
growth and the level of economic development of cities (Jalowiecki, 2015: 159).

The detailed descriptions of areas and indicators used in the assessment of the
level of urban development for the purpose of creating their rankings can be found,
among others, in the works of McManus (2012) and Lopez Ruiz et al. (2014).
The high degree of diversity of determinants used in urban development research
is a result of the need to assess not only the level and dynamics of urban develop-
ment but also their economic and ecological effectiveness (Deilmann et al., 2016).
Different sets of key factors of urban development limit the comparability of city
rankings (Fanni, Khakpour, Heydari, 2014; Mavri¢, Tominc, Bobek, 2014), and
as a result constitute a barrier to the correct interpretation of obtained rankings
(McManus, Haughton, 2006).
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The main aim of the paper is to identify the key factors determining the de-
velopment of the largest Polish cities'. The research question is: could the common
and stable factors of urban development be observed over the long period of time?
The analysis covered 65 cities with powiat status, and the survey period covered
the years 2010-2017. This quite long data period enables the assessment of the sta-
bility of the set of the most important determinants of the development of Polish
cities over time. The initial set of variables concerns the following areas of cities’
functioning: demography, housing, entrepreneurship, the level of inhabitants’ in-
comes, investments made by local government and firms, location and tourism.

2. Method applied

In the analyses of the level of urban development, various research methods are
used. Some of these methods are based on ratio or index analysis, such as the Sil-
icon Valley Index (2010) or the aggregate index of Perkal (Runge, 2007), but the
majority of these methods come from the area of multidimensional analyses. The
most commonly used methods include: linear ordering, factor analysis, cluster
analysis, correspondence analysis (Batog, Batdg, 2017), data envelopment analysis
and the analytic hierarchy process. Multidimensional discriminant analysis (MDA)
was used in the study, which, according to the authors’ knowledge, is a novelty
in the analyses concerning the level of urban development?. Discriminant analy-
sis is a quite popular method in classification of regional units based on the level
of their economic development (see, for example, Jaba et al., 2006) as well as in the
identification of the variables that contribute significantly to the assessment of spa-
tial disparities in the standard of living (El-Hanjouri, Hamad, 2015). We can also
find several studies where linear discriminant analysis has been used to classify
urban areas. Wentz et al. (2010) have shown that discriminant analysis outperforms
strict spectral classifiers in classification of urban areas images. Some authors have
applied discriminant analysis to differentiate urban and non-urban land to analyse
the gap between available resources and personnel and the urban expansion lev-
el in Malaysia (Elhadary, Samat, 2015). Discriminant analysis can be also used
to identify the impact of differences in spatial accessibility on the development
of the built environment in cities (Borzacchiello, Nijkamp, Koomen, 2010).

1 The term “development” is most often used to assess the situation of such objects as cities, re-
gions and countries. However, there are also other terms in the literature that are used in the
analysis of changes in the condition of cities, e.g. “city resilience” (Drobniak, Plac, 2015).

2 Most applications of discriminant analysis on a micro-scale are related to the prediction
of companies’ bankruptcy, the assessment of the financial situation of firms (Batog, Waw-
rzyniak, 1997) or the identification of factors that determine the rate of return on the capital
market (Batog, Batog, 2012).
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Multiple discriminant analysis deals with multiple dependent variables — mul-
tiple groups are analysed. The aim of discriminant analysis is to examine whether
aset of p variables (X, ..., X)) is capable of distinguishing (discriminating) among
g groups. The result of multiple discriminant analysis are discriminant functions.
These functions are the linear combinations of the discriminant variables on the
base of which the groups are maximally distinguished (Tacq, 2007). It means that
coefficients of linear combinations (p) satisfy the conditions of maximisation of the
ratio of between group variance (B) to within group variance (W) (McLachlan,
2004; Panek, 2009):

B=w"'B. (1)

The formula for canonical discriminant functions is given by Eq. 2.

D, = 60/ +Bljx1k +-~~+6,,jx,,k, (2)

where:
D, — value of j-th canonical discriminant function for the observation £,
x,, — value of i-th discriminant variable for the observation &,
k=1, ..., n, n—number of observations,
j=1,...,r,r—number of discriminant functions,
i=1,..., p, p—number of discriminant variables,
Bl,j — parameters of canonical discriminant function.
The number of discriminant function (r) is maximally equal to min(g — 1, p).
In order to find parameters of canonical discriminant function, canonical cor-
relation analysis is applied. The problem is limited to solving the system of equa-
tions:

(w'B-AI)3=0, (3)

where A is called an eigenvalue, by using the characteristic equation:

det(W'B—\I), (4)

to calculate a maximum value for A and find the respective vector g,

The successive functions and canonical roots are determined (the term root
refers to the eigenvalues that are associated with the respective canonical function).
It is possible to test significance for roots by means of * test. In the first step, the
test for all roots is conducted. Then the highest root is removed and the signifi-
cance of the remaining roots is tested. These procedure is continued to the last root.
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The quality of obtained discriminant function is examined by means of Wilks’
Lambda statistic. This statistic is computed for the whole model and also for the
models without a given variable and with only one variable (partial). The value 0
of Wilks’ Lambda means perfect discrimination and the value 1 means no dis-
crimination. Partial Wilks’ Lambda is a measure associated with the unique con-
tribution of the respective variable to the discriminatory power of the model. The
F statistic is used for testing significance of the whole model and also for decid-
ing whether given variable should be incorporated into the model (F to remove).

The additional measure of the importance of a given discriminant variable
is Tolerance. Tolerance is computed as 1 — R* where R* is the square of correlation
coefficient of the given variable with all other variables in the model.

For every group, the classification function is computed also as a linear com-
bination of discriminant variables (Johnson, Wichern, 2007). The given observa-
tion is classified into a known (a priori) group for which the value of classification
function is the highest. The accuracy of discrimination could be evaluated on the
base of Count R? given by the formula:

Count R* = ';—0-100%, (5)
where:
n — number of observations,
n, —number of properly classified observations.
Count R? is interpreted as the share of properly classified observations in the
total number of observations?®.

3. Data and results

The variables used in the analyses characterise the social, economic and demo-
graphic situation of the examined cities in the years 2010—2017. This shorter pe-
riod in relation to the existing data in the Local Data Bank provided by the Sta-
tistics Poland results from the lack of comparability of data from previous years
due to the correction of the population, including city residents, within the census
carried out in 2011.

The studied cities with powiat status were divided into classes within three
different variants, using two grouping variables: total revenue of the city per cap-
ita (Y,) and own revenue of the city per capita (Y,). In the first two variants, four

3 We can find several modifications of standard discriminant analysis that enable us to improve
the quality of classification. Some of them are based on transformations of a priori or a pos-
teriori probabilities, while some are related to direct incorporation of spatial relations in dis-
criminant function (Batog, 2009).
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groups of objects were distinguished based on quartiles of examined variables.

In the third variant (Y), the groups were received as follows:

1) group 11 —cities with total revenue per capita less or equal to the median and
own revenue per capita less than or equal to the median;

2) group 12 — cities with total revenue per capita less than or equal to the medi-
an and own revenue per capita greater than the median;

3) group 21 — cities with total revenue per capita greater than the median and
own revenue per capita less than or equal to the median;

4) group 22 — cities with total revenue per capita greater than the median and
own revenue per capita greater than the median.

The following potential independent variables were considered:

X, — dependency ratio (the non-working age population per 100 persons of work-
ing age),

X, —new buildings completed per 1000 population,

X, —entities of the national economy by the REGON register per 10000 population,

X, —average monthly gross wages and salaries in enterprises,

X, —registered unemployment rate,

X, — employed persons per 1000 population,

X, — investment property expenditure of local government per capita,

X, — investment outlays in enterprises per capita,

X, — ascertained crimes by the police in completed preparatory proceedings per

1000 population,

X, — distance from the capital of voivodship,
X, — occupancy rate of bed places.

The obtained results of conducted discriminant analysis are presented
in Tables 1-6 and Figures 1-3. Table 1 presents variables contributing signif-
icantly to discrimination of cities, basic measures of the quality of discrim-
ination and accuracy of classifications for all analysed years for the variant
in which the role of the grouping variable was played by the total revenue of the
city per capita.

There is a relatively high level of proper classification of cities into particular
groups, oscillating between 63—74%. The key factors of city development in this
variant include the following variables: X, X, X, and X,. They concern the situ-
ation on the labour market and the size of investments. Table 2 presents detailed
results describing the discriminant strength of the variables with the highest dis-
criminant capacity in 2014, and Figure 1 presents the canonical values for the first
two discriminant functions in 2014.

The results of the analysis carried out in the second variant, when the group-
ing variable was own revenue of the city per capita, are presented in a similar
layout as in the first variant in Tables 3—4 and in Figure 2. One can note slightly
higher quality of the model and a higher level of proper classification of objects.

FOE 4(343) 2019 www.czasopisma.uni.lodz.pl/foe/


http://www.czasopisma.uni.lodz.pl/foe/

The Application of Discriminant Analysis to the Identification of Key Factors... 187

The most important determinants of urban development in this variant were the
following variables: X, X, X’ and X,. In comparison to the first variant, the varia-
ble X, which describes the level of employment, was replaced by the variable X,
which describes the level of workers” wages and salaries.

Table 1. Results of the discriminant analysis in 2010-2017 grouping variable — total revenue
of the city per capita

Year Influential variables Wilks’ Lambda | * (p = 0.000) Count R? (%)
2010 X, X, X, 0.41 51.84 56.92
2011 X, X, X, X, 0.33 64.98 64.62
2012 X, X 0.27 76.85 64.62
2013 | X, X, X, X, X, X, 0.20 92.02 73.85
2014 | X, X, X, X, 0.23 84.15 69.23
2015 |X, X, X, X, 0.25 7933 7231
2016 X, X, 0.28 73.65 69.23
2017 X, 0.32 66.77 63.08

Source: own calculations

Table 2. Results of discriminant analysis for dependent variable Y, in 2014 (Wilks' Lambda = 0.234,
F(24.157) = 4.252, p = 0.000)

Variable L‘Z]llrllll:fl’a Pal:::;::;‘;ks’ to rel:nove p | Tolerance | 1— Tolerance
X, 0.273 0.857 3.004 0.038 0.587 0.413
X, 0.271 0.863 2.851 0.046 0.432 0.568
X 0.367 0.638 10.216 0.000 0.792 0.208
X, 0.274 0.856 3.034 0.037 0.681 0.319

Source: own calculations
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Figure 1. Cities in discriminant space for dependent variable Y, in 2014 (4 groups)
Source: own calculations
Table 3. Results of the discriminant analysis in 2010-2017 grouping variable — own revenue
of the city per capita
Year Influential variables | Wilks’ Lambda | »*(p = 0.000) Count R? (%)
2010 X, X, 0.29 72.05 69.23
2011 X, X, 0.23 85.47 69.23
2012 X, 0.32 65.51 66.15
2013 X, X, X, 0.23 84.93 70.77
2014 X, X, X, 0.23 84.03 66.15
2015 |X, X, X, X, X, 0.18 101.02 75.38
2016 X, X, 0.17 103.22 69.23
2017 X, X, X, 0.20 95.59 63.08

Source: own calculations
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Table 4. Results of discriminant analysis for dependent variable Y, in 2014 (Wilks' Lambda = 0.235,
F(24.157) = 4.245, p = 0.000)

. Wilks’ Partial Wilks’ F
Variable Lambda Lambda {0 remove p | Tolerance | 1— Tolerance
X 0.276 0.851 3.163 0.032 0.589 0.411
X, 0.274 0.859 2.964 0.040 0.785 0.215
X, 0.294 0.799 4.515 0.007 0.796 0.204
Source: own calculations
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Figure 2. Cities in discriminant space for dependent variable Y, in 2014 (4 groups)

Source: own calculations

The same layout of results as in the previous two variants is presented for the
third one in Tables 5—6 and in Figure 3. The results obtained show the best quality
of the classification among all variants. The most important discriminating varia-
bles in this case are: X, X, and X_.
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Table 5. Results of the discriminant analysis in 2010-2017 grouping variable — combination of total
revenue of the city per capita and own revenue of the city per capita

Year Influential variables Wilks’ Lambda | »*(p = 0.000) Count R? (%)
2010 | X 0.37 56.97 69.23
2011 | X, X 0.28 73.38 73.85
2012 | X, X, 0.32 65.95 72.31
2013 | X, X, X, X, X, X, 0.23 84.82 78.46
2014 | X, X, X, X, 0.25 80.28 73.85
2015 | X, X, X, 0.28 73.31 76.92
2016 | X, 0.33 63.55 73.85
2017 | X, X, 0.35 62.08 66.15

Source: own calculations

Table 6. Results of discriminant analysis for dependent variable Y'in 2014 (Wilks' Lambda = 0.251,
F(24.157) = 4.007, p = 0.000)

Variable L‘Zrllill::a Palifz:lr;l;ks’ to rel:nove p | Tolerance | 1 — Tolerance
X, 0.298 0.840 3.429 0.023 0.534 0.466
X, 0.305 0.821 3912 0.013 0.446 0.554
X, 0.335 0.747 6.092 0.001 0.823 0.177
X, 0.304 0.824 3.836 0.015 0.770 0.230

Source: own calculations

The canonical values obtained allow us to conclude on the significant con-
tribution of the first discriminatory function in distinguishing group 11 (cities
with the lowest level of development) from group 22 (cities with the highest lev-
el of development), while the second function discriminates mainly against cities
in groups 12 and 21.
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Figure 3. Cities in discriminant space for dependent variable Y'in 2014 (4 groups)

Source: own calculations

4. Conclusions

The proposed research approach allowed us to identify very important factors
determining the development of the largest Polish cities. They encompass two
areas: the situation in the labour market and investment outlays incurred by com-
panies and the cities themselves. Therefore, it can be concluded that the results
obtained are consistent with the theory of regional and urban development, but
also with the results of other research carried out in this area. At the same time,
they provide clear information for decision-makers in charge of urban govern-
ance as to what kind of actions contribute most to the development of their cit-
ies. In one of the variants of grouping of the analysed objects, an additional
factor appeared — the level of workers’ income. Almost all obtained discrimi-
nant models were characterised by a satisfactory level of quality and accuracy
of classification.

However, it is worth noting quite strong diversification of the sets of variables
contributing the most to the discrimination of the examined cities in the analysed
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period. We observe that the number of variables in particular years varies from
one to six and they do not repeat in every year in each variant of the classification.

Among the key factors of urban development, there were sometimes indicat-
ed variables describing the demographic structure of the population, newly creat-
ed housing resources and the number of business entities. In none of the analysed
years, the level of urban development was influenced by: the level of crime, the
location of the city in relation to the most important urban centre in the voivod-
ship and tourism intensity. As part of further studies, other research methods may
be considered in relation to the same data. This would make it possible to compare
the sensitivity of the results obtained by alternative tools. It could also be valua-
ble to carry out an identical analysis for the period of economic crisis and assess
whether the set of key determinants of urban development will change. It could
be also worth considering factors influencing city development related to current
climate changes.
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Zastosowanie analizy dyskryminacyjnej w identyfikacji kluczowych czynnikéw rozwoju
miast w Polsce

Streszczenie: Prowadzenie skutecznej polityki rozwoju miast przy dysponowaniu ograniczonymi
srodkami wymaga ustalenia najwazniejszych obszardw i priorytetow rozwoju. W tym celu mozna wy-
korzystac istniejace strategie rozwoju lub oprzec sie na wynikach analiz statystycznych. W tym drugim
przypadku mozna uzyc¢ jednej z metod analizy wielowymiarowej — analizy dyskryminacyjnej. Ma ona
wiele zastosowan w skali mikroekonomicznej, m.in. w przewidywaniu bankructwa przedsiebiorstw,
jednak bardzo rzadko bywa wykorzystywana do oceny pozycji konkurencyjnej lub dynamiki rozwoju
miast. Gtownym celem badania jest identyfikacja najwazniejszych czynnikéw rozwoju polskich miast
na prawach powiatu i analiza zmian tych czynnikéw w czasie. Oprécz typowych zmiennych, takich jak
inwestycje, dochody, zatrudnienie, zadtuzenie czy migracje, w analizie wykorzystane zostaty zmienne
o charakterze jakosciowym, ktére pozwola oceni¢, czy wielko$¢ miasta oraz jego lokalizacja decyduja
o dynamice jego rozwoju. Uzyskane wyniki wskazuja, ze najwazniejsze determinanty rozwoju najwiek-
szych polskich miast zwigzane sg z sytuacja na rynku pracy i ponoszonymi naktadami inwestycyjnymi,
zaréwno przez firmy, jak i same miasta.
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A Ranking of Combined Nomenclature Chapters
According to Quality of Data on Intra-Community
Trade in Goods of Polish Businesses

Abstract: Adopting the Intrastat system in Poland on its EU-accession on 1 May, 2004 imposed
anew obligation on companies trading goods within the EU. They are obliged to provide information
on their intra-Community trade in the form of monthly declarations. Data on intra-Community trade
from all Member States are collected by Eurostat and disseminated in the form of the Comext data-
base. In public statistics, special attention is being paid to data quality. It is constantly monitored and
certain actions are taken to improve it. In order to assess quality of data on intra-Community trade,
the authors have calculated differences between declared values of supplies of goods from Poland
as well as foreign acquisitions originating in Poland.

The aims of the paper are an analysis of quality of data on Polish intra-Community trade in goods
within Combined Nomenclature chapters as well as creating a ranking of chapters with regard
to data accuracy (one of quality dimensions) which we define in terms of divergence between mirror
data. Data accuracy was measured with the use of aggregate data quality indices. The ranking of Com-
bined Nomenclature (CN) chapters was presented according to the calculated index value for both
intra-Community supplies of goods (ICS) and intra-Community acquisitions (ICA). We utilised data
on Polish exporters’ transactions from 2017 from the Comext database. In the research results, we in-
dicate those chapters for which large relative discrepancies between mirror data are observed (thus
data quality is low). For chapters with low data quality, we present inner structures of discrepancies
by country and by CN position.

The problem of quality of data on intra-Community trade is addressed in Poland only in publications
of the Central Statistical Office/Statistics Poland. There are no scientific publications on this subject.
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Therefore, the authors decided to fill this gap and conduct research on sources of information which
is the basis for many economic analyses.

Keywords: statistical data quality, international trade, INTRASTAT, analysis of mirror data
JEL: F14,C10,C82

1. Introduction

Adopting the Intrastat system in Poland on its EU-accession on 1** May, 2004
imposed a new obligation on companies trading goods within the EU. They
are obliged to provide information on their intra-Community trade in the form
of monthly declarations. The information is passed on to the Revenue Admin-
istration Regional Office (IAS) in Szczecin. The IAS Intrastat Department’s
tasks include gathering and control of INTRASTAT declarations data. The
data are then pre-processed and form a statistical data file shipped to the Cen-
tral Statistical Office (GUS). Data on intra-Community trade from all Member
States are collected by Eurostat and disseminated in the form of the Comext da-
tabase. The process of collecting the data is not straightforward, which affects
quality of data in many ways. On the other hand, special attention is being paid
to data quality in official statistics. It is constantly monitored and certain ac-
tions are taken to improve it. One of the factors of data quality is its accuracy
(Eurostat, 2007). In order to assess this dimension of the overall quality of data
on intra-Community trade, the authors have calculated differences between de-
clared values of supplies of goods from Poland as well as foreign acquisitions
originating in Poland. Such differences are in part a consequence of threshold
values. Apart from that, they depend on quality of data gathered. An important
practical issue is to point out such areas of trade in goods that reveal unsatis-
factory quality of data.

Assessment of quality of data on intra-Community trade in goods is possible
due to the characteristics of the process of collecting such data. Information comes
from declarations made by entities involved in foreign trade, either intra-Commu-
nity supplies (ICS) or intra-Community acquisitions (ICA). Information on both
sides of a conducted transaction are passed to Eurostat and are simultaneous-
ly placed side-by-side in the Comext as mirror data (Baran, Markowicz, 2018a).
By mirror data for two countries A and B we understand:

1) value (i.e. monetary value) of goods shipped from country A to country B (de-
clared as ICS in country A) alongside its mirror acquisition declared in coun-
try B from country A (declared as ICA in country B), and

2) value of goods acquired by country A from country B (declared in coun-
try A) and its mirror dispatch of goods from country B to country A (declared
in country B).
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Existing differences between declared values of transactions between busi-
nesses from partner states (mirror data asymmetry) indicate quality of collected
data. More on different causes of such asymmetries can be found in (Hamanaka,
2012; Eurostat, 2017a; 2017b; Baran, Markowicz, 2018b; GUS, 2018b).

The aims of the paper are an analysis of quality of data on Polish intra-Com-
munity trade in goods within Combined Nomenclature (CN) chapters as well
as creating a ranking of chapters with regard to data accuracy which we define
in terms of divergence between mirror data.

2. Literature review

Production of high quality statistics depends on the assessment of data quality.
Without a systematic assessment of data quality, the statistical office will risk losing
control of various statistical processes such as data collection, editing or weight-
ing (Eurostat, 2007).

Several steps have been taken in Europe to focus on improving and developing
a systematic approach to quality in National Statistical Institutes. The Leadership
Expert Group on Quality was formed in 1999. Its aim was to attain improved qual-
ity in the European Statistical System (ESS). The ESS comprises Eurostat and the
statistical offices, ministries, agencies, and central banks that collect official statis-
tics in the EU. Product quality is the quality of the output. In the case of a statisti-
cal organisation, this is the quality of data and services provided (Eurostat, 2013).

According to Eurostat (2007), there are three aspects of statistical data qual-
ity: the characteristics of the product, its perception by the end-user, and some
of the characteristics of the whole process of the statistical ‘production’. All these
three aspects need to be taken into consideration in the data quality assessment
process. As for the quality of the product itself, there are six criteria (or dimen-
sions) defined by Eurostat (2003) including relevance, accuracy, timeliness and
punctuality, comparability, coherence, and accessibility and clarity. Some of them
are interchangeable to a certain degree, for example, there is a trade-off between
timeliness (obtaining access to data as soon as possible) and accuracy (the estimates
are close or equal to true/exact values). The authors have examined the accuracy
of data. We consider it one of the most important, yet understated, factors of data
quality from the user’s point of view. And in our opinion, there is a lack of aware-
ness that when timeliness is the chosen quality, it affects accuracy to a great extent.

Due to the specificity of data on trade between the EU countries (mirror data),
it is possible to see quickly how large the inaccuracies in the data are. At the Eu-
rostat level, information from national Intrastat systems is collected within the
framework of the European Statistical System (ESS). It is a partnership in which
Eurostat and the national statistical authorities of each EU Member State cooper-
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ate (European Union, 2018). Their mission is to provide independent high quality
statistical information at the European, national and regional levels and to make
this information available to everyone for decision-making, research and debate.
The ESS has adopted a list of principles that includes principle 4 (commitment
to quality): ‘statistical authorities are committed to quality’, as well as principle 9:
‘non-excessive burden on respondents’. According to these rules, entities trading
with the EU countries make declarations in the Intrastat system. However, not all
entrepreneurs are burdened with this obligation. National statistical offices estab-
lish the statistical thresholds above which declarations are mandatory. This is one
of the reasons why mirror data on intra-Community trade are not fully compat-
ible. The total turnover of the reporting agents (i.e. those which exceed the basic
thresholds) may not be less than 97% of the total value of exports and 93% of the
total value of imports. The value of turnover of entities that are exempted from
declaring data to the Intrastat system is estimated and added to the reported turn-
over. Data are also estimated for ‘non-response’, i.e. entities which are obliged
to submit Intrastat declarations but have not submitted their data by the applica-
ble deadline (GUS, 2018a).

In April 2018, the Central Statistical Office/Statistics Poland published their
work entitled “Foreign Trade. Mirror and Asymmetry Statistics” (GUS, 2018a).
It is the first study in Poland devoted to the causes of discrepancies in data on in-
tra-Community exports and imports of goods. It discusses the topic of differenc-
es in partner countries’ statistics and indicates their causes. The observed data
errors were found to be due to incorrectly filled in Intrastat declarations and the
main reasons included: quasi-transit linked to indirect imports or exports (trade in-
volves a non-EU country and two EU countries; external trade statistics are either
overestimated or do not cover all flows); triangular transactions (the entity in the
first country buys and transports goods from the second one to the third country
within the EU); confusion over the repair and processing of goods (repairs should
not be registered); the need to determine the cost of processing the goods; includ-
ing the value of the services in the value of the goods; and incorrect classification
of goods (applying incorrect CN codes).

The problem of quality of data on intra-Community trade has been addressed
in Poland only in publications of the Central Statistical Office/Statistics Poland.
There are no scientific publications on this subject. Therefore, the authors decided
to fill this gap and conduct research on sources of information which is the basis
for many economic analyses.

In the literature, the topic of quality of data on foreign trade has already
been recognised as a subject of research for a long time. According to Par-
niczky (1980), observations of discrepancies in mirror data on trade have
been present in the economic literature at least since the 1920s. Tsigas, Hertel
and Binkley (1992) argue that discussion on that issue is even older, and after
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a seminal work by Morgenstern (1965), they date it back to the 1880s. Mod-
ern approaches to this issue emerged in the 1960s, with the work of the United
Nations Economic and Social Council (1974) summarising the research during
that period. The reasons for errors or irregularities in intra-Community trade
mirror data are numerous. Early works on this subject include a study by Mor-
genstern (1965) and the United Nations (1974). An extensive review and dis-
cussion were carried out by Hamanaka (2012), who, after Federico and Tena
(1991), divides the reasons for the differences between mirror data into una-
voidable differences between CIF-based and FOB-based reporting, structural
differences between different customs administrations’ approach to transac-
tions and/or commodities classification, as well as human errors and deliberate
misclassification. Several authors (including Morgenstern, Parniczky and Ha-
manaka) suggest that export data are generally less accurate than import data,
mostly because of the fact that governments are more interested in recording
imports and applying tariffs to them.

Many authors emphasise the fact that discrepancies in foreign trade data re-
sult from errors in data entered or from deliberate concealment of economic fraud.
As exports of goods and services to another Member State continue to be VAT-ex-
empt, this has created a risk that these goods and services remain untaxed in both
the supplying state and in the state of consumption (European Court of Auditors,
2016).

Keen and Smith (2007) argue that VAT is vulnerable to evasion and fraud, and
abuse of the weaknesses in the VAT system is a serious problem in the EU. They
describe the main forms of noncompliance distinctive to VAT, consider how they
can be addressed, and assess evidence on their extent in high-income countries.

Pope and Stone (2009) concluded that missing trader intra-Community
(MTIC) fraud had been a problem across the European Union for many years,
and much had been written about its effects and how best to tackle it. The authors
emphasise the nature of MTIC frauds, which exploit the zero-rated supply across
national boundaries as a means for stealing revenues from national states or creat-
ing a VAT debt to be used as a subsidy for undercutting legitimate supplies.

MTIC fraud has changed over time and it has moved from cell phones and
computer chips to other commodities (Borselli, 2008). Borselli states that MTIC
can virtually involve any type of goods. According to Ainsworth (2009), in the
last few months of 2009, MTIC appeared in trading CO, permits. In recent years,
evidence of MTIC fraud involving fictitious trading in electricity and gas has also
emerged and has been studied (Kim, 2017).
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3. Statistical data and research methodology

The study was divided into the following stages:

1) analysis of quality of data on Poland’s intra-Community trade divided by Com-
bined Nomenclature chapters (both ICS and ICA);

2) creating CN chapters rankings according to data quality defined in terms
of difference between mirror data (asymmetries);

3) in chapters characterised by the largest data asymmetries, calculating data
quality measures for distinct dispatch and acquisition from/to Poland direc-
tions (by country);

4) in chapters with the largest data asymmetries, indicating CN positions (4-dig-
it) that have influenced the asymmetries the most.

The research was conducted on the basis of data from Eurostat’s Comext da-
tabase for 2017 (as of 2™ November, 2018). It should be noted that the Comext
database is corrected on an ongoing basis. The amendments are the result of sup-
plementary information sent by the statistical offices of the Member States. The
data included the values (in Euros) of Poland’s trade with other EU countries.
The level of quality of data on the trade in goods between Poland and the
EU countries is a result of the discrepancies in public statistics between the re-
ported exports and mirror imports (of the trading partner country).

The study used two types of indicators to measure the accuracy of data on in-
tra-Community trade — individual and aggregated indices (Markowicz, Baran,
2019).

The quality of data on Poland’s ICA by CN chapter was calculated with the
use of aggregated index of data quality (the authors’ own proposal):

L ES, 1
ZWE};L,UE _ Z PL]; B PL| ’ (1)
where:
E;{L,BI — declared value of dispatches (supply) from Poland to country B,
I g,,,pL — declared value of acquisitions by country B, delivered from Poland (mir-
ror data),

d
PLB +IB ,PL

K=y 5

d=1,...,76,78, ...,97 — number of the Combined Nomenclature chapter.

The aggregate index takes values from the range from 0 to 2. The higher its
value, the lower the quality of the analysed data. The aggregated asymmetry index
(1) is based on a different approach to the determination of the accuracy of data
compared to the ‘general’ indices used by Eurostat (Eurostat, 2017a; 2017b; GUS,
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2018b). The application of absolute differences between dispatches and acquisi-
tions in (1) cumulates all discrepancies and does not compensate for positive and
negative differences.

Combined Nomenclature chapters are numbered from 1 to 99. Number 77
serves as a reserve, number 98 is a chapter containing only ‘Complete industrial
plant’ (which is rare and there were no such items declared as bought or sold and
then relocated to/from Poland within the period under consideration), and number
99 is a chapter containing ‘Special Combined Nomenclature codes’ (e.g. transac-
tions with no partner country specified or classified trade). This is why we omitted
these three chapter numbers in our analysis.

The quality of data on Polish ICS by CN chapters and shipping countries was
calculated using the individual asymmetry index:

d d
EPL,B - IB,PL

PL,B
WEd =
K

, )

where:

E;'fL , — declared value of dispatches (supply) from Poland to country B,

I ,, — declared value of acquisitions by country B delivered from Poland (mir-
ror data),

EgLB +I;PL

K= le or K = ZBPLorK ZEPLB

It should be stressed that the alternative three formulations for K are equiv-
alent when the sum of Ej, , over n is equal to the sum of 7, , over n. Otherwise,
each of them results in a different WE’;L’B .

The individual index takes values from the range from —2 to 2. Positive val-
ues mean than Polish ICS was higher than the mirror ICA of the trade partner’s
country. Negative values indicate the predominance of the mirror value of ICA.

In the study, the first formula, i.e. the average value for exports and mirror im-
ports, was used to determine the K-value in the denominator of (2). This allowed

us to avoid favouring one of the trading parties.

4. Research results

The results of the research presented in the article concern the evaluation of the
quality of data on trade transactions between Poland and the EU countries in 2017.
It should be mentioned that previous analyses indicate a good position of Poland
in the ranking of the EU countries. The ranking was created on the basis of the
level of aggregated indices of asymmetries between data on trade of individual
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countries with other EU countries'. In terms of intra-Community supplies, Poland
ranked 10" among 28 countries (the aggregated index was 0.0925). The highest
quality of data was recorded in Germany (0.0517) and the lowest (we consider them
outliers) in Malta (0.4893) and Cyprus (0.5721). Analysing quality of data on in-
tra-Community acquisitions of goods, Poland ranked 8" (0.0760). The ranking
started with the Netherlands (0.0417) and ended with Malta (0.4542). Of course,
one should remember that the assessment of the quality of a country’s data is in-
fluenced by actions aimed at improving the completeness, correctness and timeli-
ness of the declarations collected in this particular country, but also by the quality
of data of the partner countries.

The results of the research will be presented in the following order: a ranking
of CN chapters according to the quality of mirror data (aggregated indices), in the
chapters with the lowest quality of data — indication of the partner countries with
which the transaction values are the least convergent, then indication of the CN po-
sitions with the greatest divergences of data in the analysed chapters. These steps
are presented for both supply (ICS) and acquisition (ICA) of goods.

4.1.ICS declared in Poland - quality of data

For 96 CN chapters, we calculated aggregated indices of mirror data asymmetries
regarding dispatches of goods originating in Poland (Polish ICS). In Figure 1, the
chapters with the highest index values are presented and the first five are marked.
The quality of data in these chapters is low and the procedure for explaining the
large discrepancies in the mirror data should focus on the trade in goods from these
chapters. They included the following chapters: chapter 50 — Silk, chapter 14 — Veg-
etable plaiting materials; vegetable products, chapter 93 — Arms and ammunition;
parts and accessories thereof, chapter 89 — Ships, boats and floating structures,
and chapter 97 — Works of art, collectors’ pieces and antiques. Indices calculated
for these chapters where 1.5668, 1.2486, 1.1495, 1.0578, 0.9372, respectively. For
comparison, Fig. 1 also shows the chapters with the highest data quality and iden-
tifies two such chapters: chapter 29 — Organic chemicals, and chapter 84 — Nucle-
ar reactors, boilers, machinery and mechanical appliances; parts thereof. In these
cases, the values of indices were equal to 0.0701 and 0.0674.

Within the group of the five indicated chapters with the lowest quality of mirror
data, individual indices concerning Poland’s transactions with individual countries
were determined. Their values indicate the least documented export directions.
Positive values of indices mean that the declared values of dispatches originating

1 The outcomes of the above-mentioned analysis were presented by the authors at the Second
Congress of Polish Statistics organised jointly by GUS (Statistics Poland/Central Statistical
Office of Poland) and PTS (Polish Statistical Association) in Warsaw on 10—12 July 2018.
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in Poland are higher than the declared values of mirror acquisitions from Poland
by businesses in the analysed country. Negative values of the index indicate the
opposite. Table 1 shows the number of countries for which the individual indi-
ces indicated low quality of mirror data. These are values less than or equal to —1
or greater than or equal to 1 (for comparison, information for two chapters with
the highest data quality is also given).

CN chapter
50
14
93
89
97
75
13
45

82
03
29
84

o
=}

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6
Aggregated index

Figure 1. Quality of mirror data on Poland's ICS by CN chapter in 2017

Source: own elaboration

Table 1. Number of Member States according to the value of individual index of data quality
of Poland's ICS

Value (range) of individual index

CN chapter 3 | 2 1) | 1 2) | 2
Chapters of low data quality

50 1 2 1 —

14 - 3 3 -

93 - - 13 3

89 - - 15 _

97 - 4 2 -
Chapters of high data quality

29 — — 2 —

84 — — — —

Source: own elaboration
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In Table 1, the extreme values of indicators, i.e. =2 and 2, are considered. These
are situations when one of the mirror values is equal to zero. In order to avoid indi-
cating high values of individual indices for countries with low transaction values,
we assumed that the value of the ICS from Poland or the mirror value of the ICA must
exceed EUR 25000. The extreme values of the index were found in chapter 50 — Ire-
land (-2; no declarations on the Polish side) and chapter 93 — Bulgaria, Romania and
Hungary (2; declarations on the Polish side only). The analysis by country provides
us with two general conclusions. If transactions in a given chapter are asymmetrically
documented for a small number of countries (chapter 50 —4 countries), our attention
should be paid to these directions of dispatches. However, if such an asymmetry con-
cerns a large number of countries in a given chapter (chapter 93 — 16 countries), one
should rather look for systematic errors (e.g. incorrect coding of goods). In the five
analysed chapters, the following countries have emerged most frequently (3 times):
Sweden, Great Britain, Ireland, Italy and Spain. For comparison, Table 1 includes
sections with the highest quality of data. For chapter 84 no country is indicated and
for chapter 29 there are only two countries (including Malta).

In Figure 2, values of individual data quality indicators for chapter 97 are pre-
sented (as an example). Four negative indices and two positive indices indicating
poor data quality (listed in Table 1) are highlighted. The differences in mirror val-
ues are also given. The highest differences in data are for the trade between Poland
and Germany (EUR 1.7 billion) and between Poland and Spain (EUR —1.4 billion).
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Figure 2. Differences between mirror data (in millions of EUR) and individual asymmetry indices
of Poland’s ICS and its mirror data within chapter 97 by country in 2017

Source: own elaboration

Since every CN chapter covers a certain group of goods, we have also ex-
amined which CN positions (4-digit) have the greatest impact on the poor quality
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of data in the five chapters mentioned in Table 1. These include the following goods:
in chapter 50 — Woven fabrics of silk or of silk waste (position 5007), in chapter 14
— Vegetable materials of a kind used primarily for plaiting, for example, bamboos,
rattans (position 1401) and Vegetable products (position 1404), in 93 chapter 93
— Military weapons (position 9301), in chapter 89 — Cruise ships, excursion boats,
ferry-boats, cargo ships, barges (position 8901) and Yachts and other vessels for
pleasure or sports (position 8903), while in chapter 97 — Paintings, drawings and
pastels (position 9701) and Collections and collectors’ pieces of zoological, ...,
ethnographic or numismatic interest (position 9705).

4.2.1CA declared in Poland - quality of data

The analysis of intra-Community acquisitions by Polish businesses (Polish ICA)
was carried out in the same way as the previous analysis of Poland’s ICS. Figure 3
presents the chapters with the highest (and lowest) values of the indices and the
first three chapters are marked. These are chapters number 89, 14, and 97 (indices:
1.5681; 1.0820; 0.9807, respectively). They already appeared in the ICS analysis.
The chapters with the highest quality of data are: chapter 18 — Cocoa and cocoa
preparations, chapter 39 — Plastics and articles thereof. In these cases, the calcu-
lated values of indices were close to each other (0.0603 and 0.0600).

CN chapter

80
14

97 I——

36

93

88

81

38
32
40
83
18 mm
39 =
0,0 0,2 0,4 0,6 0,8 1,0 1,2 1.4 1,6
Aggregated index

Figure 3. Quality of mirror data on Poland’s ICA by CN chapter in 2017
Source: own elaboration
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Within the group of the three indicated chapters with the lowest quality of mir-
ror data, individual indices concerning Poland’s transactions with all individual
Member States were calculated. Their values indicate the least documented ICA
directions. Table 2 shows the number of countries for which the individual indices
indicated low quality of mirror data. For comparison, information for two chapters
with the highest quality of data is also given.

Table 2. Number of Member States according to the value of individual index of data quality
of Poland’s ICA

Value (range) of individual index

CN chapter 3 | 2 1) | 1 2) | 2
Chapters of low data quality

89 7 2 7 3

14 1 2 3 1

97 3 3 — —
Chapters of high data quality

18 — 1 — 2

39 — 1 — —

Source: own elaboration

We have observed the extreme values of indices (i.e. =2 or 2) in chapter 89
— for countries such as Portugal, Austria, Estonia, Croatia, Hungary, Lithuania,
Slovenia (-2; no declarations on the Polish side), Cyprus, Ireland, Luxembourg
(2; declarations on the Polish side only), chapter 14 — Portugal (-2), Slovakia (2),
chapter 97 — Bulgaria, Hungary, the Netherlands (all —2). Thus, there are more
extreme values than in the case of the Polish ICS. This is also the case for chap-
ter 18 (high data quality) where only Cyprus and Malta have shown extreme val-
ues (2; these countries constitute a low-data-quality group within the EU). Hun-
gary is the country to appear three times in all three indicated chapters with low
quality of data.

Figure 4 shows the values of individual data quality indices for chapter 97
(as an example). Six negative indices indicating poor data quality (listed in Table 2)
are highlighted. Differences in mirror values are also given. The highest differ-
ences concern Poland’s trade with Germany (1.1 billion EUR) and with France
(—0.9 billion EUR).

We have also examined CN positions to find out which have the greatest im-
pact on the poor quality of data on ICA in the three chapters indicated. These
include the following goods: in chapter 89 — Cruise ships, excursion boats, fer-
ry-boats, cargo ships, barges (position 8901) and Light-vessels, fire-floats, dredg-
ers, floating cranes, and other vessels the navigability of which is subsidiary
to their main function, floating docks; floating or submersible drilling or produc-
tion platforms (position 8905), in chapter 14 — Vegetable products (position 1404),
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while in chapter 97 — Collections and collectors’ pieces of zoological, ..., ethno-
graphic or numismatic interest (position 9705) and Antiques of an age exceeding
100 years (position 9706).
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Figure 4. Differences between mirror data (in millions of EUR) and individual asymmetry indices
of Poland’s ICA and its mirror data within chapter 97 by country in 2017

Source: own elaboration

5. Conclusions

The most important results of the research are as follows:

1) indication of the CN chapters with the greatest discrepancies in data (ICS
or ICA values and mirror values);

2) indication of countries with which Poland’s trade is asymmetrically docu-
mented;

3) indication of the commodity items within the CN chapters with the lowest
data quality.

The results obtained may serve as a basis for searching for ways to improve
quality of data on intra-Community trade. They also stimulate further in-depth re-
search. The dilemmas that have arisen in the course of the study are twofold. One
question is whether we should choose between applying general and aggregated
indicators or rather try to combine them. The other question is how to properly cal-
culate the indices for CN chapters — whether we should aggregate data by country
or by country and CN positions at the same time.
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Ranking dziatéw nomenklatury scalonej CN wedtug jakosci danych
w wewnatrzwspdlnotowym handlu polskich firm

Streszczenie: Wprowadzenie w Polsce systemu INTRASTAT wraz z wejsciem naszego kraju do Unii
Europejskiej 1 kwietnia 2004 roku spowodowato natozenie na podmioty prowadzace obrét towaro-
wy z innymi panstwami cztonkowskimi UE obowiazku przekazywania informadji o zrealizowanych
przez nie obrotach. Dane o handlu wewnatrzwspoélnotowym z poszczegdlnych krajéw gromadzo-
ne sg przez Eurostat i udostepniane w postaci bazy Comext. W celu okreslenia jakosci danych o we-
wnatrzwspoélnotowej wymianie towarowej zbadano réznice miedzy deklarowanymi wartosciami wy-
wozu towardw z Polski i przywozu z Polski do pozostatych krajow unijnych.

Celem artykutu jest analiza jakosci danych o polskim handlu wewnatrzunijnym w podziale na dziaty
nomenklatury scalonej CN oraz utworzenie rankingu dziatéw pod wzgledem jakosci danych, rozu-
mianej jako rozbieznos¢ miedzy danymi lustrzanymi. Pomiaru jakosci danych dokonano z wykorzy-
staniem zagregowanych wskaznikow rozbieznosci. Zaprezentowano ranking dziatow wedtug wy-
znaczonych wartosci wskaznikéw, osobno dla wewnatrzwspolnotowych dostaw towaréw (WDT)
i wewnatrzwspoélnotowych nabyc¢ towardw (WNT). Wykorzystano dane z bazy Comext dotyczace
transakcji wewnatrzwspodlinotowych polskich eksporteréw w 2017 roku. Efektem przeprowadzone-
go badania byto wskazanie dziatéw o najwiekszych wzglednych rozbieznosciach miedzy danymi lu-
strzanymi (najnizszej jakosci danych). W dziatach o najnizszej jakosci wskazano wewnetrzng strukture
rozbieznosci wedtug krajéw oraz pozydji klasyfikacji towarowe;j.

Problem jakosci danych dotyczacych handlu wewnatrzwspdlnotowego jest poruszany w Polsce je-
dynie w publikacjach GUS-u. Brak jest prac naukowych w tym zakresie. Dlatego tez autorzy posta-
nowili wypetni¢ te luke i prowadzi¢ badania nad Zrédfami informacji, ktére sg podstawa wielu analiz
gospodarczych.

Stowa kluczowe: jako$¢ danych statystycznych, handel zagraniczny, INTRASTAT, analiza danych lu-
strzanych
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1. Introduction

Within the assumption of Neoclassical Economy, the prime objective of compa-
nies is profit maximisation. It is achieved when marginal revenues equal marginal
costs and the created total amount of profits is the biggest (Kowal, 2013: 2). How-
ever, this approach has been undermined over decades by the results of company
surveys. On the one hand, market practice shows that a method to calculate value
of products or services is to add a profit margin above the total cost of production.
It is debatable whether this kind of approach goes in line with the neoclassical rule
of profit maximisation. Yet, it may be viewed as a minor technical issue. From
a broader perspective, it is argued that the profit maximisation rule ignores, among
others, the timing of return, the risk of cash-flow streams, as well as extra-profits
made by monopolies, and it is not consistent with the particular interests of var-
ious stakeholders in the company (Criticisms..., 2012). Furthermore, taking into
account interrelations among stakeholders, the prerequisites of agency theory are
present as reasons that hamper the maximisation of profits (Hussain, 2012: 316).
Moreover, companies are often focused more on objectives different than profits.
As examples, the following can be cited (Gruszecki, 2002: 161-164):
1) to be one’s own boss,
2) to maintain the control of the company,
3) torealise innovative projects,
4) to achieve other things than profits (e.g.: by non-profit organisations),
5) to meet public needs (utility companies, municipal business entities, etc.).
Similar considerations have been shown by others scholars. Noga has pointed
out that apart from profits the company is focused on its value, liquidity, manage-
rial goals (the amount of sales revenue, representative expenses), behaviour goals,
as well as on self-realisation, prestige, success and job creation (Noga, 2009: 22).
Komorowski has emphasised that between the company’s main objectives and
supportive (intrinsic) aims a relevant structure should be created. Moreover, mu-
tual relations inside the structure of the goals are important to the same extent,
as they refer to interdependencies among personal, material, financial and oth-
er economic issues (Komorowski, 2011: 211). According to the literature review,
profits as a measure of companies’ performance have been questioned especially
by management theories (Gruszecki, 2002: 166). As alternative goals which are
crucial for managers, the following were indicated (Crossan, 2005: 2):
1) revenue maximisation — the premise of Baumol’s model,
2) maximisation of utility for managers through an increase of discretionary ex-
penses —Williamson’s model,
3) maximisation of growth — Marrias’ model.
In behavioural theories, a company consists of a number of decision makers,
many of whom would have different objectives. Stakeholders within an organisa-
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tion may be interested in profits, sales, market share, inventory and production,
thus companies would aim for a satisfactory level of profits and pursue other ob-
jectives at the same time (Crossan, 2005: 4).

The model presented above as the third one (maximisation of growth) appears
to be accurate at present because the protection of the company’s sustainable growth
is connected with the creation of the company’s value. It is clearly noticeable in the
group of listed companies (Koztowska, 2006: 25). However, the problem runs far
deeper because the notion of ‘value’ bears various meanings and it could be under-
stood as the value for customers, users, employees, shareholders, and members of the
organisation who are not owners but they may represent another kind of asset for
a particular group of stakeholders. As Brilman has said, today’s companies are as-
sessed most frequently in terms of four different ‘values’: value for the shareholders,
value for customers, value for the staff, and value for society (Brilman, 2002: 38).
In this vague situation, some considerations and an in-depth discussion could be ini-
tiated all over again. A general debate related to the meaning of the company’s goals
is accompanied by a more profound analysis that attempts to fill some particular gaps
in the current knowledge. In particular, it is debatable whether the company’s vari-
ous objectives are cohesive and mutually supportive and whether their simultaneous
realisation acts in favour of the company’s general development or whether they are
contradictory and result in the deterioration of the company’s economic position.

Our approach in this field encompasses the connections and relations be-
tween the implementation of CSR and different aspects of economic ratios as well
as indicators in Polish companies. The study was conducted on the group of me-
dium-sized and large enterprises that represented all industries according to the
Industry Classification Benchmark (ICB)'. We seek to open a new scope for en-
terprise analysis to find out what mutual relation between various occurrences
are. Further on, the presented results are meant to provide arguments confirming
the mechanisms of creation or mitigation of long term growth. Additionally, they
have some impact on long term growth and the likelihood of additional value cre-
ation for the company.

The paper is organised as follows: first we point out a theoretical background
related to Company’s Finance Performance (CFP) and Corporate Social Perfor-
mance (CSP) core issues and various ties between the company’s accomplishments
and Corporate Social Responsibility (CSR) engagement. On this base we formu-
late our research hypotheses. Subsequently, we present the methodology of the
study, i.e. the description of the sample, the variables used and the models adopted
in the numerical analyses conducted. In the next step, we present the final models
achieved and describe the main findings and conclusions.

1 The data used in this paper were collected within the National Science Centre project,
no 2012/07/B/HS4/00455, Corporate governance, ownership structure and other financial is-
sues of family enterprises in Poland and Austria — a comparative analysis.
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2. Problem formulation

Bowen is considered to be the first scientist and researcher who recommended im-
plementing the subject of ‘social responsibility” into the company’s management
and strategic planning (Bowen, 1953). That is why 1953 is seen as the beginning
of the development of the modern approach to different areas of socio-ethical be-
haviour inside and outside the company. Over decades scientists and practitioners
have presented an incommensurable number of various ideas, concepts, divisions
and definitions referred to CSR. The complexity of this issue is reflected by the
vastness of different definitions. Dahlsrud has presented the analysis of 37 various
definitions that exist in the literature (Dahlsrud, 2006). He has concluded that the
concept of CSR is based on the following five values: social, economic, voluntary,
and environmental, as well as the values connected with the traits of stakeholders.
All of these groups of values were combined in the definition formulated and pre-
sented by the Commission of the European Communities in 2002. It indicates that
Corporate Social Responsibility is a concept whereby companies integrate social
and environmental concerns in their business operations and in their interaction
with their stakeholders on voluntary basis (Corporate Social..., 2002: 5). Obvious-
ly, it could be assumed as debatable which concept is more or less relevant because
other definitions emphasise to a greater or lesser extent other qualities of CSR in-
dicated above. The definition-related problems, however, are not a pivotal issue
in this paper, hence they will not be considered in a more in-depth way. And so,
regardless of the definition used, it is interesting to find out whether there are any
mutual interrelations between CSR undertakings and the company’s achievements.
The question posed seems to be essential, especially taking into account a stand-
point that CSR is recognised as a source of calculable and real expenses and quite
‘incommensurable advantages’. The last statement is obviously an oversimplifi-
cation because of the divergences in various results of studies. Having conducted
the meta-analysis® of 52 studies, Orlitzky, Schmidt, Rhynes have concluded that
the positive relation between CSR and finance performances is moderated by the
methods which can be applied to operationalise both phenomena. The authors
have pointed out that the relationship between social and financial performance
is mutual rather than one-dimensional and they influence each other in the form
of ‘virtuous cycle’ (Orlitzky, Schmidt, Rhynes, 2003: 403—441). Weber has pre-
sented the revision of 80 studies which shows that positive relations account for
slightly more than 50%, while other connections are non-significant, mixed or neg-
ative (Weber, 2008: 248). Similar considerations have been presented by Arnold,
who collected and presented the results of several surveys in this area (Arnold,

2 Meta-analysis is a statistical method which combines the results of a number of different stud-
ies in order to make an evaluation based on a bigger sample and which can deliver a stronger
conclusion than any single study.
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2008). Further study proves that there is no sound evidence which would confirm
a positive interrelation (Brammer, Millington, 2008; Peloza, 2009; Smith, Lens-
sen, 2009; Mishra, Damodar, 2010). Additionally, it should be mentioned that en-
gagement in CSR activities by over 11% of surveyed companies in Poland has been
recognised as one of the features of innovativeness (Lewicka, Misterek, 2013: 582).
In a pool of different considerations, three aspects seem to be of particular inter-
est. The first question to be raised is how to measure and express both the compa-
ny’s performance and CSR activities which then are to be compared? Finance and
economic performance related to the companies’ goals, as mentioned above, can
be measured by effectiveness, efficiency, quality, timeliness, productivity and safe-
ty (How to measure..., 1995: 5). Laitinen has indicated that measurements could
fall into internal and external factors. The internal factors include costs, produc-
tion factors, efficiency of activities, product properties, revenue, competitiveness,
and financial performance. The external factors cover cost allocation, production
factors and properties of the product (Laitinen, Gin, 2006: 50—52). The approach
from the different perspective suggests that CFP can be assessed through the mar-
ket, accounting and survey measurement. The first refers to the satisfaction of the
shareholders, the second is connected with the internal efficiency of the company,
and the third one is based on a subjective estimation of finance performances (Or-
litzky, Schmidt, Rhynes, 2003). Socio-economic effects of the company’s activity
seem to be far more difficult to identify. Whether CSR actions could be analysed
separately, in detail or should be combined in cohesive groups is the subject of de-
bate. On the one hand, in an extensive series of studies, researchers support the
concept of combining various activities in heterogeneous programmes (Matting-
ly, Berman, 2006; Godfrey, Merrill, Hansen, 2009). For example, Peloza has iden-
tified three cumulative groups of CSR actions that embrace a total of 39 detailed
variables (Peloza, 2009). The recommendations given by other authors are more
supportive of the idea of analysing CSR actions separately. This approach allows
us to avoid a pitfall of combining unrelated CSR activities and building up their
one measure (Brammer, Millington, 2008; Godfrey, Merrill, Hansen, 2009). In-
consistent attitudes towards the way of how to measure performance and influenc-
es of CSR activities can bring about difficulties in the area of analysis presented
by different authors.

Another aspect of this discussion is that the confirmation of mutual interrela-
tions between CSR and companies’ performance is dependent on various factors
that are able to moderate these relations under different circumstances. One of such
factors, for instance, is the financial situation of the company (Campbell, 2007).
Based on studies presented by other researchers, the relationship mentioned above
is moderated by the size of the company, its engagement in research and develop-
ment, advertising (Brammer, Millington, 2008), perceived consumer value, brand
equity, nationality (Staudt et al., 2014), historical circumstances (Barnett, 2007),
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and incisiveness of the management (Hong, Li, Minor, 2016). Furthermore, in the
global economy, the relationship between CSR and performance could be moder-
ated by traits of local people (Banerjee, 2000), environmental characteristics (Jer-
mier et al., 2006) and differences in working conditions (Radin, Calkins, 2006).
All this points to some risk that a similar analysis conducted under various cir-
cumstances can yield contrary or inconsistent conclusions.

The third debatable issue is related to concepts of the analysis regarding the
interrelation between CSR and the company’s achievements. Within the typical ap-
proach, there can be distinguished the after profit obligation and before profit obliga-
tion models of CSR (Grzegorzewska-Ramocka, 2009). The first one is based on the
primacy of profits. It means that the engagement of the company in CSR is possible
when the company achieves the level of “economic accountability”. Hence, the or-
der of purposes is unquestionable. The primary concern of the company is focused
on economic resources. Once market economic safety is achieved, a business en-
tity has an open field to engage in pro-social activities (addressed to broad groups
of stakeholders). Within the opposite approach, the company is deemed to be a part
of the environment. Therefore, the company is obliged to manage in accordance with
different rules related not only to economic issues but also to social expectations.
Guided by this concept, the allocation of the company’s resources should be per-
formed in such a way so as not to break society’s rules. It can be concluded that ac-
cording to the first concept CSR activities are dependent on finance and econom-
ic accomplishments. The other suggests a rather reciprocal relationship or circular
interferences that, in fact, make it impossible to identify which of them is a cause
and which is an effect. The last conclusion proves to be concurrent with the sugges-
tions presented by Bonaventura, da Silva, Bandeira-de-Mello who have pointed out
at the idea of ‘virtuous circle’. This concept assumes that companies which enjoy
good financial performance invest in social responsibility and, due to this, they ob-
tain a greater return. This, in turn, allows them to reinvest in social responsibility,
and so forth (Bonaventura, da Silva, Bandeira-de-Mello, 2012).

The above-presented considerations seem to suggest that the investigation
processes whose purpose is to identify the direction of inter-correlations among
CSR and companies’ performance can be conducted in a number of ways. Addi-
tionally, there is a lack of commonly accepted quantitative measurers and meth-
ods that could be adopted to various situations. Thus another question to be posed
is which methods will be employed in these processes and what kind of variables
should be used.

Hence, in accordance with this multifaceted context of measurement, Polish
companies were examined to find out whether their financial performances and their
commitment to CSR processes indicated significant ties. If so, what are their direc-
tions? Thus, this paper aims to complement, at least in part, the scope of relation-
ships between the self-assessment of the company’s performance and its engagement
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in various CSR activities. It seems to be interesting to identify what kind of relation-
ship and influences there are between the company’s economic and non-economic
activities and whether their value aspects, in their broad meaning, exist.

The proposal of how to resolve this issue is presented further on in the pa-
per. The formulated hypothesis is consistent with the conclusions formulated
by Bonaventura, da Silva and Bandeira-de-Mello (2012), i.e. that (H1) there are
reciprocal interrelations between engagement in CSR activities and companies’
performance that create a close multilevel chain of interferences.

In the literature, it is argued that in Polish medium-sized and large companies
strong interrelations between CSR and the company’s economic performance ex-
ist (Zajkowski, 2015: 125—127). In this study, with the usage of Spearman’s cor-
relation coefficients, it was possible to isolate 71 statistically confirmed relations.
Still, another question arose, namely: which particular variable is independent and
which one is dependent. The answer to this question is crucial to understand the
mechanism of the interrelation between companies’ achievements and socio-eco-
nomical ideas. It is especially interesting to consider whether engagement in CSR
can be boosting for the processes of additional value creation, whether it may in-
crease the company’s ability to gain profits, or whether it is likely to influence the
company in any other way. The questions raised above were a springboard to make
an attempt to identify what direction of influence among given variables is.

3. Methodology

The above-presented hypothesis was verified on the basis of primary data collect-
ed within the Polish National Science Centre Project No. 2012/07/B/HS4/00455
“Corporate governance, ownership structure and other financial issues of family
enterprises in Poland and Austria — a comparative analysis”. The process of original
data collection was conducted with the use of CATI (Computer Assisted Telephone
Interview) method. The survey agency made in total 12 155 phone calls to poten-
tial respondents who represented owners, CEOs and CFOs. As it turned out, 5504
business entities disagreed to participate in the survey and 4235 resigned during
the investigation. Finally, there were 785 questionnaires fully filled in. Hence the
value of the total initial response rate for the collection process of purposive sam-
ple achieved only 6.2% (Lederer, 2008; DiSogra, Callegaro, 2009: 1008—1032;
Hoogendoorn, Daalmans, 2009: 69-71).

Given the main aim of the study, out of this group only family businesses were
extracted. All entities recognised as family businesses were those for which the
Substantial Family Influence (SFI) coefficient exceeded value one. With the meth-
odology proposed by Klein (Klein, 2000), this value allows us to classify quite
strictly an entrepreneur as a family firm.

www.czasopisma.unilodz.pl/foe/  FOE 4(343) 2019


http://www.czasopisma.uni.lodz.pl/foe/

218  Robert Zajkowski, Ada Domariska

Descriptive analysis of the tested sample allows for identifying the following
characteristics. Most enterprises took the form of a LTD company (61.3%), and less
often, they were general partnerships or limited partnerships (24.7%), joint-stock
companies (5.6%) or sole proprietorships (8.4%). The remaining forms were spo-
radic. Only three companies were listed on the stock exchange. Enterprises came
from various industries. Industrial processing dominated (57.1%), followed by con-
struction (13.8%), trade (6.2%), accommodation and catering (2.6%), financial and
insurance activities (2.6%) and health care (1.9%). The majority of the surveyed
enterprises (93%) employed from 50 to 249 employees. The rest employed more
than 249 people. The average employment was 114 employees. However, the diver-
sification of enterprises in terms of revenues was as follows: 7.8% had annual reve-
nues of up to PLN 5 million, 67.4% in the range of PLN 550 million, 21.0% in the
range of PLN 50-200 million, and 3.8% over PLN 200 million. Based on the classi-
fication adopted by the European Union (Commission Recommendation 2003/361/
EC..., 2003), medium-sized enterprises were dominant in terms of employment,
but small enterprises were the majority in terms of revenues.

The description and analysis of the collected statistical material were carried
out based on correlations (Appendix 1) and linear regression models.

4. Problem solution
4.1. Variables

In particular, CSR activities were attributed by the following variables: safety
of employees, social care of employees, regional activity (e.g.: charity), charity
at the international level, the control of the ethical behaviour of employees, gen-
eral activities for the environmental protection, environmental certification, con-
sumer and client protection, protection of minor shareholders/owners, and taking
precautions against corruption. On the other hand, the economic and finance per-
formances of the companies were expressed by: liquidity, profitability, an extent
of innovations, a growth outlook, risk of activity and a scale of investment activ-
ity. The particular variables were measured on ordinal scales. In respect to CSR
activities, 1 on the scale means ‘yes, we as a company are dealing with a given
aspect of CSR but it has very little importance for us’ and 5 shows the opposite
value denoting: ‘yes, we as a company are dealing with a given aspect of CSR and
it has great importance for us’. The economic performance of the companies was
assessed not by hard data, such as profits, ratios and other measures, but by the
self-assessment of the companies related to the average situation in a given industry
or sector. In this case, 1 means, for instance: ‘our liquidity is significantly below
the average level of the industry’ to 5: ‘our liquidity is significantly above the av-
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erage level of the industry’. This approach goes in line with the concept of Orlitz-
ky, Schmidt, Rhynes presented above where there was a suggestion of measuring
finance performance by subjective estimation (Orlitzky, Schmidt, Rhynes, 2003).

Additionally, we supplemented our models with five following controls: age
of the company — CT; employment (log) — CT,; importance of economic goals
(adopted the Likert scale 1-5) — CT,; importance of non-economic goals (adopt-
ed the Likert scale 1-5) — CT, and internationalisation (0— non-internationalised,;
1 —internationalised) — CT.. It should be pointed out that the legitimacy of adoption
of the linear regression model was confirmed in a broad list of other studies (Bar-
on, Franklin, Hmieleski, 2016; Chuang, Jackson, Jiang, 2016; Wallace et al., 2016).

4.2. Models

The process of identifying the direction of influence was conducted in two ways.
First, it was assumed that CSR activities were independent (causes) and the self-as-
sessment of the companies’ performance was dependent (effects). For each depend-
ent variable (enumerating the company’s achievements), the linear equation was
formulated as follows:

5 10
F=a, +ZaikC7;k +Zamcm +e&, (1)
=1

n=1

where:

P — the self-assessment of the company’s achievements in one area compared
to the industry or sector,

a,— constant,

CT, — control variables,

C,, — the appraisals of various CSR activities,

a, — parameters by control variables,

a, — parameters by CSR variables,

g, — residual value

i — the number of dependent variables.
Afterwards, in a further analysis, the presumed direction of interrelations be-

tween the variables was reversed. The formal shape of equation in this case can

by written as follows:

5 6
C =b,+>b,CT, +> b, P, +¢, (2)

Jjm™ jm
k=1 m=1

where:
C - given appraisals of various CSR activities,
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bj0 — constant,

C];.k — control variables,

P, - the self-assessment of the company’s achievements in one area compared
to the industry or sector,

b, — parameters by control variables,

bjm — parameters by self-assessment variables,

g~ residual value,

j — the number of dependent variables.

Subsequently, the parameters of all linear regression models were calculated
and evaluated with the support of IBM SPSS Statistics. The results obtained are
presented in Table 1. It is worth noting that the constants were excluded from fur-
ther analysis as factors that did not play a crucial role from the perspective of the
considerations included in this paper.

The factors describing the company’s achievements were taken as independent
and CSR activities as dependent, and new linear models of regressions were calcu-
lated (see Table 2). The equations discussed above show that there are significant
interrelations in both types of models, i.e. models where the role of independent
variables are performed by the self-assessments of the companies’ achievements
in a particular area compared to the industry or sector and models where the same
roles are played by different kinds of CSR activities. Obviously, not all the pa-
rameters are statistically significant but part of them indicate direct relationships.
It is worth noting that the plus or minus signs before parameters describes the di-
rection of impact which a single change of an independent variable has on the de-
pendent ones.

The multicollinearity between explanatory variables was tested for all the
models. VIF tests totalled from a little above 1 to little above 2. It means that
the variables were not correlated or that the correlation was pretty small. Addi-
tionally, it is worth mentioning that the set of parameters that describe reliability
of the models was presented in Appendix 2. Taking into consideration the sum-
marising of the model, we excluded from the conducted analyses models with de-
pendent variables P, and C,, as we were not able to predict the outcome variable.
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5. Discussion

In the next step of the study, significant relationships in the above-presented tables
were extracted. The picture obtained afterwards seems to be relatively clear and
comprehensible (see Figure 1). The arrows show the direction of dependence com-
ing from the independent or dependent variable and the numbers in parenthesises
describe the specification and the power of influence (whether the causality is pos-
itive or negative). According to the results obtained, there are three combinations
of variables where both models constructed with CSR as dependent and the com-
panies’ achievements as dependent connections are statistically significant. It en-
compasses the following combinations: C: P, C: P,, C,: P,. These relationships
seem to suggest circular ties between some aspects of CSR engagement and the
self-assessment of the company’s achievements. In particular, higher engagement
in taking care of safety of employees (C)) is correlated negatively with the percep-
tion of an investment activities scale (P,) and this connection is reciprocal. It means
that stronger engagement in investment processes mitigates the importance of em-
ployee safety. Additionally, the coefficients in both models show that the perception
of investment activities affects to a greater extent employees (—0.556) care than
the inverse relationship (—0.122). A similar negative circular interrelation occurs
among consumer and client protection (C,) and an outlook of growth (P,). In this
case, also the perception of “economic aspects” has a stronger impact on CSR en-
gagement (—0.202) than the inverse relationship (—0.073). By contrast, mutual re-
lationships between the variable: taking precautions against corruption (C,)) and
the perception of profitability (P ) seem to be boosters and also the economic di-
mension influences CSR activity more crucially (0.219 to 0.071). It goes in line
with results of other studies which confirm that enterprises which operate in less
corrupted circumstances are more profitable than those that act in a corrupted mi-
lieu (Robertson, Watson, 2004).

Taking into account the remaining significant interrelations, one may try
to formulate several conclusions. Firstly, it is evident that with the increase in the
self-assessment of the scale of investment activity (P,), which is a cause, CSR en-
gagement in: safety of employees (C)); regional activity (C,), the control of ethical
behaviour of employees (C,), general activities in the environmental protection
(C,), and taking precautions against corruption (C, ) simply falls. The study pro-
vides noticeable evidence that the growing investment needs and pro-development
expenses do not foster the realisation of socio-economic concepts. The models
prove that companies may choose the way in which the expenditure is to be in-
curred.

Other interrelations show that a higher perception of the company’s risk ex-
posure (P,) influences negatively processes directed towards the protection of mi-
nor shareholders or owners (C,). It seems to be natural that in a more risky situa-
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tion which endangers economic and non-economic achievements of the company
as a whole it is more important to tackle the risk than put efforts into and waste
energy on maintaining owner minorities’ satisfaction.

The control of the ethical behaviour of employees (C;), which performs the
explanatory role in one group of regression models, seems to be able to have a pos-
itive impact on profitability (P,), liquidity (P,) and an outlook of the company’s
growth (P,). The models provide clear evidence that companies which pull their
weight and care about ethical behaviour of their workers, simultaneously assess
their performance and long-term perspectives better than the other ones.

(0.093) Gogsy  (0086) a

(-0.189) (-0.109) G
(-0.122)
6 (_0.224) G
(-0.556)
0.071)
(0.219) (-0.222)
(-0.281) (-0.093)
(-0.103),

(-0.112)

(-0.107)
(-0.073)

(-0.202)

Figure 1. The significant parameters of the linear regression models and the direction of influence
(see the direction of the arrows), identified on Tables 1 and 2

Source: own study

The study shows that the engagement of companies in general activities for the
environmental protection (C,) affects negatively their profitability (P,) and liquidity
(P,). On the one hand, it is proven that the company’s image goes in line with its
stronger engagement in environmental protection and that it should be translated
into higher supply of goods and services, which may be connected with accept-
ance of higher contributions (gross profit margin). On the other hand, the calcu-
lated models contradict such an interrelation and show some divergences among
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expenses on environmental protection and companies’ ability to raise profits and
optimise liquidity. The conclusion can be drawn that additional expenses on en-
vironmental protection are not translated into higher sales revenue. Additionally,
consumer and client protection (C,) as an independent variable likewise affects
profitability (P)), liquidity (P,) and a growth outlook (P,) negatively. In this case,
a similar conclusion can be reached. Consumer and client protection is connected
with expenses and such expenditures do not increase companies’ achievements.
Obviously, care about clients and consumers could create a positive image of com-
panies but in the Polish market practice such a good perception is not yet a source
of economic success.

6. Conclusions

The evidence presented above may lead to conclusions that support the hypoth-
esis (H1). In the group of medium-sized and large Polish companies, the mutu-
al relationship and ties create a close multilevel chain of interferences. The scale
of investment activity has a negative effect on various CSR activities. Some CSR
actions affect positively profitability and liquidity, while others have a negative
effect. The picture which emerges from our study seems to present an unclear set
of mutual interrelations between CSR activities and the self-assessment of compa-
nies’ performance. It rather defies studies that present results which depict positive
relationships between these areas (Longo, Mura, Bonoli, 2005; Salzmann, lones-
cu-Somers, Steger, 2005) and does not confirm the suggestion made by Moneva,
Rivera-Lirio and Muifioz-Torres (2007) that good social performance is compatible
with good financial performance. Moreover, in some cases, there are simultane-
ous significant interrelations (the particular variable plays a twofold role — at the
same time it is both dependent and independent). These findings could play a role
of a springboard for further studies and may open a new scope of research. Two
potential areas could be recommended. The first one would be related to the ‘re-
covery points’ (dead-centres) of companies’ behaviour and actions. In other words,
what is the ultimate saturation of performance or CSR activities at which the com-
pany would be prone to become involved in other kinds of activities. For instance,
it comes down to an answer to the question which level (ratios, expenditures) of in-
vestments needs to be achieved for the company to change its attitude towards CSR
activities or what stage of pro-CSR expenditures is perceived as the ultimate and
possibly inhibiting further engagement in such activities. Another question is the
direction of this engagement, e.g.: whether, after the recovery point the said engage-
ment rises or falls. Such findings may provide some new information explaining
the mechanism of the relationship between CSR and the company’s performance.
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Appendix 2. Reliability of the models

ettt | w [ wsure [ et TS T change | S
P, 0.329 0.108 0.073 0.108 3.108 0.000
P, 0.258 0.066 0.030 0.066 1.809 0.032
P, 0.256 0.066 0.029 0.065 1.731 0.043
P, 0.333 0.111 0.076 0.111 3.177 0.000
P, (excluded) 0.169 0.028 —-0.010 0.028 0.741 0.742
P, 0.393 0.155 0.120 0.155 4.444 0.000
C, 0.374 0.140 0.113 0.140 5.263 0.000
C, 0.279 0.078 0.049 0.078 2.742 0.002
C, 0.284 0.081 0.053 0.081 2.854 0.001
C, (excluded) 0.207 0.043 0.013 0.043 1.456 0.146
C, 0.250 0.062 0.033 0.062 2.159 0.016
C, 0.287 0.082 0.054 0.082 2.915 0.001
C, 0.256 0.065 0.037 0.065 2.270 0.011
C, 0.238 0.057 0.028 0.057 1.956 0.032
C, 0.250 0.062 0.033 0.062 2.157 0.016
C, 0.299 0.089 0.061 0.089 3.190 0.000

Source: own study

Kierunki wspétzaleznosci miedzy wynikami przedsiebiorstw a zaangazowaniem w dziatania
z zakresu spotecznej odpowiedzialnosci biznesu (CSR)

Streszczenie: \Wspotzaleznosci miedzy zaangazowaniem przedsiebiorstw w réznorodng dziatalnos¢
zwigzana ze spoteczng odpowiedzialnoscia biznesu (Corporate Social Responsibility — CSR) a ich wynika-
mi sg jednymi z wazniejszych kwestii badawczych i praktycznych. Liczne wyniki badan w tym obszarze
wydaja sie prowadzi¢ do rozbieznych konkluzji, wskazujac zaréwno na istnienie korelacji dodatnich, jak
i ujemnych. W artykule podjeto probe uzupetnienia luki badawczej o wyniki badar przeprowadzonych
na grupie polskich srednich i duzych przedsiebiorstw. W tym celu wykorzystane zostaty adekwatne
modele regresji liniowej, w ktorych z jednej strony role zmiennych objasnianych petnity aktywnosci
ukierunkowane na CSR, z drugiej natomiast prezentujace samoocene efektow ekonomicznych przed-
siebiorstw. Sformutowane wnioski pozwolity potwierdzi¢, ze zwigzki te, jezeli wystepuja, maja raczej
charakter cyrkularny (tzw. wielowymiarowy fancuch powiazan) niz przyczynowo-skutkowy.

Stowa kluczowe: przedsiebiorstwa rodzinne, CSR, wyniki finansowe przedsiebiorstw, spoteczne
zaangazowanie przedsiebiorstw

JEL: C21, 125 M14
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The Application of Statistical Methods to Identify
Factors Determining Employment Effectiveness
in District Labour Offices in Poland

Abstract: In Poland, institutions that perform public tasks in the field of the labour market are state
employment services, including District Labour Offices (PUPs). They try to restore the unemployed
to the open labour market using active forms of their activation. The activities of PUPs in the field
of customer activation are subject to annual evaluation. According to the “Act on Employment Pro-
motion and on Labour Market Institutions”, four indicators were selected for the evaluation of the
functioning of labour offices in 2015-2017. Among them, the employment effectiveness index is very
important, as its level allows us to assess to what extent active forms of activation of the unemployed
implemented by PUPs contribute to the return of the unemployed to employment. This assessment
is so important that in Poland as well as in other countries research has been conducted on both ac-
tive forms of activation of the unemployed and employment policies.

The aim of the research whose results are presented in the article was to identify factors influenc-
ing the employment effectiveness index achieved by District Labour Offices (PUPs) operating in Po-
land in 2016. Selected statistical methods were used, including correlation and regression analysis
as well as multidimensional correspondence analysis. It turned out that the methods applied did not
make it possible to unambiguously identify factors which had significantly affected the employment
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effectiveness index calculated on the basis of all forms of activation. It may turn out that clearer rela-
tions could be identified if this indicator was considered separately for particular forms of activation.

Keywords: correlation analysis, stepwise regression, zeroed unitarisation, multidimensional corre-
spondence analysis, employment effectiveness, District Labour Offices

JEL: C38, C51,J49

1. Introduction

In Poland, in accordance with the Act of 20 April 2004 on Employment Promo-
tion and on Labour Market Institutions (Journal of Laws 2017.1065, Chapter 3,
Article 6), institutions that perform public tasks in the scope of the labour mar-
ket include: public employment services, Volunteer Labour Corps, employment
agencies, training institutions, and social dialogue institutions. Public employment
services are created by employment bodies together with district and voivodship
labour offices, an office servicing the minister competent for labour issues and
voivodship offices carrying out tasks defined by law. The detailed scope of their
tasks is provided by the Act in Article 4.

At the district level, institutions dealing with researching and analysing the
labour market, providing information to unemployed people and professional agen-
cy for job seekers are District Labour Offices (PUP).

In accordance with Act on Employment Promotion and on Labour Market In-
stitutions Article 109 (7)), four indicators were designated to assess the functioning
of District Labour Offices (PUPs) in 2015-2017. Two of the indicators concern the
PUP personnel potential and the extent of its use (the percentage indicator of em-
ployees of the district labour office performing the function of customer adviser
in the total employment and the indicator of the number of unemployed persons
per employee of the district labour office working as customer advisers), and the
other two indicate the efficiency of employment (the employment efficiency index
of the basic forms of activation) and the cost (the cost-effectiveness index of the
basic forms of activation) of the PUP’s operation.

Among the above-mentioned indicators, the employment efficiency index
is very important because its level allows us to assess the extent to which the ac-
tive forms of activation of the unemployed implemented by PUPs contribute to the
reinstatement of the unemployed to the open labour market. The index should
be understood as a percentage of the number of people who during or after par-
ticipation in the basic forms of reactivation have been shown as employed in rela-
tion to the number of people who have completed their participation in the basic
forms of reactivation. This assessment is so important that in numerous studies
(reports) organisational and legal aspects as well as methodological aspects related
to the measurement of the effectiveness of services and instruments of the labour
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market in Poland have been presented (Btedowski, 2008; Wisniewski, Zawadzki,
2011; Maksim, Wisniewski, 2012; Analiza rozwigzan..., 2017). Similar research
concerning various European countries has been presented, among others, in the
following works: L. Calmfors, A. Forslund and M. Hemstrom (2001), J. Kluve
(2006), H. Lehmann and J. Kluve (2008), D. Card, J. Kluve and A. Weber (2009),
G. Guzman (2014), E. Rollnik-Sadowska (2014), V. Escudero (2018), A. Banociova
and S. Martinkova (2017) as well as in reports of the European Commission (Eu-
ropean Semester: Thematic..., 2017). Particularly worth mentioning, both in terms
of methodology and scope of analysis, are the results of the research project “Study
on the effectiveness of ALMPs” (Kluve et al., 2005) conducted for the European
Commission, concerning the analysis of the effectiveness of active policies in the
labour markets in such countries as: the Netherlands, Sweden, Austria, Germany,
Italy, Denmark, Estonia, Poland, Spain, France, and the United Kingdom.

The diverse level of employment efficiency index in individual PUPs urges
us to identify the causes of this state of affairs, and thus to answer the question
about the factors which cause a situation when in some labour offices its level
is high while in others it is low.

The article presents the results of research the objective of which was to iden-
tify the factors affecting the employment efficiency index achieved by District
Labour Offices (PUPs) in Poland in the year 2016. The research hypothesis was
formulated: the effectiveness of employment is a comprehensive resultant of in-
teracting factors that characterise the economic, social and demographic situation
in the area of PUPs’ operation and their personnel potential. In order to verify this
hypothesis, a research process consisting of three stages was employed. In the first
stage, the strength and the direction of the relationship between the employment ef-
ficiency index and the diagnostic features adopted for the study were investigated.
The next step was to identify the mechanism of the links between the employment
efficiency index and the diagnostic features. However, in the final stage, multiple
correspondence analysis was used in order to detect links between the catego-
ries of employment efficiency and the categories of synthetic measures calculated
on the basis of the value of diagnostic features in the following areas: unemploy-
ment, demography, environment, entities, and the personnel potential of the PUP.

2. Characteristics of statistical data

The surveyed group consisted of 340 District Labour Offices (PUPs) operating
in Poland in 2016. The information on the employment efficiency index and in-
dicators characterising the potential of particular PUPs comes from the Ministry
of Family, Labour and Social Policy. On the other hand, statistical data on features
characterising the socio-economic situation in the areas of the functioning of la-
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bour offices were taken from the Local Data Bank of the Central Statistical Office.
The potential diagnostic features that may affect the efficiency of employment are
grouped into five areas: unemployment, demography, environment, economic en-
tities, the personnel potential of the PUP, and their names along with the determi-
nation of their nature! is given in Table 12.

Table 1. Names and nature of indicators used in the study

Area

Indicators

Properties
of indicators

Unemployment

X, — the number of unemployed with tertiary education in the
total number of unemployed in %

X, — the number of unemployed with tertiary education in the
working age population in %

X, — the number of youth unemployed (24 years and less) in the
total number of unemployed in %

X, — the number of unemployed aged 24 and less in the
working age population in %

X, — the number of unemployed over 12 months in the total
number of unemployed in %

X, — the number of unemployed from 12 to 24 months in the
total number of unemployed in %

X, — the number of unemployed over 24 months in the total
number of unemployed in %

X, — the number of unemployed women in the total number
of unemployed in %

X, — the number of unemployed per 100 working age people

X, — the registered unemployment rate in %

Destimulants

X, — the number of job vacancies per 100 unemployed

Stimulants

Demography

X,- thg number of people of post-working age per 100 persons
of working age

X, — the number of people of pre-working age per 100 people
of working age

X,, — the number of people of post-working age to the number
of people of pre-working age

X, — people of post-working age in the total population in %

Destimulants

X, — people of pre-productive age people in the total
population in %

X, — people of working-age in the total population in %

Stimulants

1 Stimulants — higher values of a given diagnostic feature indicate a higher level of the studied
phenomenon. Destimulants — higher values of a given diagnostic feature indicate a lower lev-
el of the studied phenomenon.

2 The decision to adopt such a set of diagnostic features was made having taking into account
the results of the CATI survey conducted among the directors of labour offices or persons des-
ignated by them (Badanie ilosciowe..., 2018).
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Area

Indicators

Properties
of indicators

Environment

X, — crimes detected by the Police per 1000 residents

Destimulants

X, — the number of low-qualified schools” per 10,000 residents

X,, — the number of graduates of low-qualified schools

per 10,000 residents

X, — the number of high-qualified schools per 100,000
residents

X,, — the number of highly qualified school graduates
per 10,000 residents

X, — the number of training institutions per 10,000 residents”

X, — (the number of employees in entities over 9 persons to the
total population) - 100%

X, — (the number of employees in entities over 9 persons to the
number of working age people) - 100%

X, — (the estimated number of employees® to the total
population) - 100%

X,, — (the estimated number of employees to the number
of working-age people) - 100%

X, —local and district roads with hard surface per 100 km*

X,, — taxes on natural persons per capita in PLN

X,, — corporation taxes per capita in PLN

Stimulants

Economic
entities

X, — the number of economic entities in the REGON register

per 10,000 population

X, — the number of national economy entities
per 10,000 working age people

X, — the number of economic entities employing 09 persons

per 10,000 working-age people

X, — the number of economic entities employing

10—49 persons per 10,000 working-age people

X, — the number of economic entities employing

50-249 persons per 10,000 working-age people

X, — the number of economic entities employing 250 persons
and more per 10,000 working-age people

X, — the number of public sector entities
per 10,000 working-age people

X, — the number of private sector entities

per 10,000 working-age people

X,, — the number of agriculture sector entities
per 10,000 working-age people

X,, — the number of economic entities in the industry
and construction sector per 10,000 working-age people

X,, — the number of economic entities in the sector other
activities per 10,000 working-age people

Stimulants
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Area Indicators Prop.e rties
of indicators
PUP staff X, — the number of client advisers in the total employment Stimulants
potential in PUPs in %
X,, — the number of vocational counsellors in the total
employment in PUPs in %
X,, — the number of unemployed per 1 employee of PUP Destimulants

X,; — the number of unemployed per one key worker of PUP

X,,— the number of unemployed per 1 employment agent

in PUP

X, — the number of unemployed per 1 vocational counsellor
in PUP

X, — the number of unemployed per one client adviser in PUP

2 Schools that educate students to obtain the Matura exam (secondary school final exam), i.e. schools: prima-
ry schools, lower secondary school, basic vocational school, general secondary schools, secondary vocational
schools.

9The data come from the Register of Training Institutions — www.stor.praca.gov.pl [accessed: 20.09.2018].

9 The estimated number of employees was calculated as follows: the number of economically active — the num-
ber of registered unemployed, where the number of economically active people was calculated as the ratio of the
number of unemployed and the registered unemployment rate multiplied by 100%.

Source: own research based on data from the Local Data Bank of the Central Statistical Office of Poland (GUS)
and the Ministry of Family, Labour and Social Policy (MRPIPS)

Phase | - the study of the correlation between the employment efficiency
index and the diagnostic features

The study of the relationship between the employment efficiency index and the
diagnostic features presented in Table 1 began with the calculation of Pearson’s
correlation coefficients. Due to the fact that the study is conducted as a full study,
while identifying diagnostic features affecting employment efficiency in PUPs,
it was decided that significant (explicit) relationships should be considered in the
case of those for which the absolute value of the correlation coefficient was at least
0.3. In order to justify the accepted correlation coefficient level in Table 2, there
are presented sample correlation coefficient values intervals along with the deter-
mination of the strength commonly discussed in the literature. Table 2 shows that
according to three authors the relationship between the characteristics is at least
average (clear) when the correlation coefficient exceeds 0.3.

Table 3 contains the correlation coefficients between the employment effi-
ciency index and the diagnostic features of each area. It leads to the conclusion
that no diagnostic feature had a clear impact on the level of employment efficien-
cy achieved in the analysed labour offices in 2016.
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Table 3. Pearson correlation coefficients between the employment effectiveness index
and the diagnostic features from individual areas

. Economic PUP staff
Unemployment Demography Environment entities potential
X —-0.042 X, -0.079 X —0.152 X, —-0.101 X, 0.040
X, —-0.141 X, 0.082 X, 0.161 X, —-0.104 X, —-0.006
X, 0.148 X, -0.091 X, 0.165 X, —-0.104 X, —-0.166
X, —0.085 X —0.081 X, —-0.102 X, —-0.083 X, —-0.206
X, —-0.109 X, 0.086 X, —-0.130 X —0.066 X —-0.134
X, —0.082 X, 0.040 X, -0.129 X —0.041 X, —0.061
X —-0.101 X, 0.114 X, —-0.042 X —-0.176
X, 0.042 X, 0.106 Xy —-0.101
X, —-0.164 X, 0.082 X, 0.139
X, —-0.178 X, 0.072 X, 0.038
X, 0.004 X —-0.189 X, —0.138
X -0.161
X —-0.116
X, 0.114

Source: own calculations based on data from the Local Data Bank of GUS and MRPiPS

Phase Il - The Identification of the linking mechanism between

the employment efficiency index and the diagnostic features

Despite the lack of explicit relationship between the employment efficiency index
achieved by the labour offices and the individual diagnostic features, an attempt
was made to estimate the linear regression function using the forward stepwise
regression’. The results of the estimation are provided in Table 4.

Table 4 shows that out of 48 diagnostic features only nine were includ-
ed in the set of explanatory variables, only four of which (selected in the table
in italics) had a significant impact on the level of employment efficiency. The
estimated function explained 17.25% of the development of the studied phenom-
enon and it was the best function due to the highest values of F-statistics, the
level of which is important when using stepwise regression. In the next step,
the relevant explanatory variables were removed and the linear regression func-
tion was re-estimated (Table 5).

3 The essence of and the procedure for conducting stepwise regression can be found, for exam-
ple, in the following papers: Stanisz, 2007: 143—159; Podolec, Ulman, Walega, 2008: 66—71.
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Table 4. The results of linear regression function estimation of employment efficiency (EE)
for all examined diagnostic features (explanatory variables are ordered by the decreasing value
of t-statistics)

Expl:}natory Coefficients Std. error t-ratio p-value

variables

Constant 91.022 5.915 15.389 0.000
X, —0.445 0.121 —-3.662 0.000
X -0.017 0.007 —2.579 0.010
X, 0.031 0.013 2.453 0.015
X, —0.021 0.010 —2.199 0.029
X, —-0.606 0.314 -1.930 0.054
X, —0.181 0.117 -1.540 0.125
X —-0.171 0.114 —-1.502 0.134
X, —0.107 0.073 -1.467 0.143
X, 0.401 0.296 1.355 0.176

R =0.4153; R* = 0.1725; F(9.330) = 7.6413; p < 0.0000; Se = 6.8577

Source: own calculations based on data from the Local Data Bank of GUS and MRPiPS

Table 5. The results of linear regression function estimation of employment efficiency (EE)
for significant explanatory variables from the first model (explanatory variables are ordered
by the decreasing value of t-statistics)

Expl:}natory Coefficients Std. error t-ratio p-value
variables
Constant 81.427 3.134 25.986 0.000
X —-0.028 0.006 —4.864 0.000
X, -0.284 0.100 —2.833 0.005
X, 0.026 0.009 2.759 0.006
X, -0.022 0.009 -2.360 0.019
R =0.3693; R?>=0.1364; F(4.335) = 13.223; p < 0.0000; Se = 6.9532

Source: own calculations based on data from the Local Data Bank of GUS and MRPiPS

After the re-assessment, the function was obtained which improved the sig-
nificance of explanatory variables and the value of F-statistic. Other measures
characterising the quality of the model deteriorated. Although the estimated func-
tion explains only 13.64% of the researched relationship, it is important to note
that the most important impact on the efficiency of employment has been exerted
by: communication accessibility (X,, — local and district roads with hard surface
per the 100 km*) unemployment (X, — registered unemployment rate), the level
of education of people in the pre-productive age (X, — the number of graduates
of low-qualified school per 10,000 residents), and the workload of the PUP per-
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sonnel related to the number of unemployed (X, — the number of unemployed per
one key employee of a PUP).

Phase Il - the detection of links between the categories of employment
efficiency and the synthetic measure categories

The first two stages of the research, which used the actual values of the employment
efficiency index and individual diagnostic features, did not allow us to identify the
factors affecting the employment efficiency index achieved by the examined Dis-
trict Labour Offices in 2016. Therefore, it was decided to replace the real values
of diagnostic features — characterising the five highlighted areas in the study (Ta-
ble 1) — with synthetic measures determined for each area separately. For that pur-
pose, the method of zeroed unitarisation (Kukuta, 2000: 60—92) was used, in which
the normalisation of diagnostic features was preformed according to the formulas:
1) for stimulants:

X; —min.x,

zZz =—", 1
’ maxx, —minx; (D
i i

i

2) for destimulants:

max.x; —X;

g =t 2

l’IlI?lX x,.j — Il’llll'l xij

and the synthetic measure (z) was calculated as the arithmetic mean of the nor-
malised values of the diagnostic features:

1 k
Z; :;ZZU’ 3)

where:
X, = value of the j-th diagnostic feature in the i-th object,

rniin X; — the minimum value of the j-th diagnostic feature,
max x; — the maximum value of the j-th diagnostic feature,

m:ax x; = ml_in x;
i=1,2, ..., n,n—the number of objects,
i=1,2, ...,k k—the number of diagnostic features.

A synthetic measure (z) takes the values in the range [0, 1]. The closer the
value of z, is to unity, the situation i of the object is better from the point of view
of k diagnostic features.
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Then, correlation coefficients were calculated between the employment effi-
ciency index (EE) and the values of synthetic measures determined for individual
areas whose values were as follows:

1) for the unemployment area: 0.133,

2) for the demography area: 0.075,

3) for the environment area: 0.020,

4) for the economic entities area: 0.074,

5) for the PUP personnel potential area: 0.167.

The obtained correlation coefficients show the lack of a clear link between
the employment efficiency index and the synthetic measures of the highlighted
areas. This means that the replacement of individual diagnostic features with one
synthetic measure also did not answer clearly the question which socio-economic
factors had influenced the level of employment efficiency achieved by the exam-
ined labour offices in 2016.

Finally, in order to identify the factors that affect the level of employment efficien-
cy, it was decided to use multiple* correspondence analysis, despite the fact that the
use of this method requires the transformation of characteristics expressed on an in-
terval scale or ratio scale onto a nominal or ordinal scale through their categorisation
(Hand, 1996; Greenacre, 2007). The loss of information as a result of the transfor-
mation of the characteristics on the lower scale does not limit the applicability of this
method in practice, which has been proven by numerous studies in which multiple
correspondence analysis has been applied to identify the factors that affect the inves-
tigated phenomenon. For example, A. Ezzari and P. Verme (2012) have examined with
the use of correspondence analysis the factors affecting poverty in Morocco in the
late 2001-2007. 1. Bak and K. Wawrzyniak (2009), using correspondence analysis,
have identified the factors that affected the choice of types of trips made by retirees
and pensioners in 2005, while B. Batdég, M. Mojsiewicz and K. Wawrzyniak (2009)
have used this method to answer the question of which factors impact households’
decision to buy the III pillar insurance. In turn, K. Dgbkowska and J. Kilon (2014)
have analysed the factors affecting the development of enterprises in the e-commerce
sector in the Podlasie Voivodeship, and K. Cheba and J. Hotub-Iwan (2014) have used
correspondence analysis to examine the segmentation of the medical services mar-
ket in Poland, using the data obtained from surveys on a sample of 1067 adult Poles.
Multiple correspondence analysis is also used successfully in studies related to the
labour market. For example, G. Autiero, B. Bruno and F. Mazzotta (2000) have ana-
lysed the effectiveness of actions taken by the institutions related to the labour market
of 19 countries of the world in the years 1989—1994, using the characteristics related

4 Multiple correspondence analysis is a development of classical correspondence analysis which
allows the analysis of more than two diagnostic features (Greenacre, Blasius, 2006). Its im-
portant advantage is an opportunity to present the results in a graphic form, facilitating the
interpretation of the obtained results (Stanimir, 2005: 22, 76—81).
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to the protection of the labour market and the coordination of institutions controlling

this market with other actors. In contrast, B. Batog and J. Batog (2016) have applied

correspondence analysis in order to determine the factors affecting the time of being
unemployment. For that purpose, they used 6 features characterising the length of un-
employment, sex, seniority, age, the level of education and the type of work undertaken

by the unemployed registered in the District Labour Office in Szczecin in 2014-2015.
Having decided to apply multiple correspondence analysis in order to iden-

tify the factors that affect the level of employment efficiency achieved by the ex-

amined labour offices in 2016, the following variables were adopted to provide the
basis for the analysis:

1) Employment Efficiency Index (EE),

2) a synthetic measure for the unemployment area (U),

3) asynthetic measure for the demography area (D),

4) a synthetic measure for the environment area (E),

5) asynthetic measure for the economic entities area (C),

6) asynthetic measure for the area concerning the PUP personnel potential (PP).
These variables were subjected to transformation by replacing their actual

values with ordinal categories designated with the use of three means method>.

Thanks to this method, for each variable, four categories were obtained, the first

of which (1) is associated with the highest values of the variable and the fourth

one (4) — with the lowest. The categories of individual variables are marked with
the following symbols:

1) Employment Efficiency Index (EE), EE1 (the highest efficiency of employ-
ment), EE2, EE3, EE4 (the lowest efficiency of employment),

2) a synthetic measure for the unemployment area (U), Ul (the best situation
in terms of unemployment), U2, U3, U4 (the worst situation in terms of un-
employment),

3) a synthetic measure for the demography area (D), D1 (the best demographic
situation), D2, D3, D4 (the worst demographic situation),

4) a synthetic measure for the environment (E), E1 (the best situation in terms
of the environment), E2, E3, E4 (the worst situation in terms of the envi-
ronment),

5) asynthetic measure for economic entities (C), C1 (the best situation in terms
of economic entities), C2, C3, C4 (the worst situation in terms of economic
entities),

6) asynthetic measure for the area of the PUP personnel potential (PP), PP1 (the
best personnel potential), PP2, PP3, PP4 (the worst personnel potential).

5 The procedure in the three variables method used in order to determine the four typological
groups of objects based on the value of the synthetic measure can be found, for example, in the
following work (Nowak, 1990: 93).
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Due to the number of variables (Q = 6) and the number of their categories
(J,=4), the Burt matrix, which is a starting point in correspondence analysis, had
the dimensions 24 x 24, While the actual dimension of the co-occurrence space
was K = 18 and was calculated pursuant to the formula:

K=>%"(J,-1), (4)

0
q=1

where:

J, - the number of categories of diagnostic features g (¢ =1, 2, ..., O),

O — the number of variables.

Table 6 contains, for the actual space of coexistence, the value of singular-
ities (y,), the eigenvalues (%), the degree of explanation of total inertia (A) by ei-
genvalues for the k-dimension (A,/A - 100%) and the degree of explanation of total
inertia by eignevalues in the k-dimensional space (t, - 100%).

In order to examine to what extent the eigenvalues of the lower-dimensional
space explain the total inertia, the Greenacre criterion (Greenacre, 1994; Stanimir,
2005) was used. In accordance with this criterion, the eigenvalues which are larg-
er than 1/Q shall be deemed relevant for the study. In view of the fact that the
number of variables in the study is 6, the eigenvalues higher than 0.1667 shall
be considered relevant. Table 6 shows that the eigenvalues that meet this condi-
tion are assigned to k£ < 7, whereas in the 7-dimensional space the degree of ex-
planation of total inertia is 53.14%. However, in the two- and three-dimensional
spaces, which are important due to the possibility of graphical presentation of cor-
respondence analysis results, the degree of explanation of total inertia is 20.14%
and 27.39%, respectively.

Table 6. Singular values, eigenvalues and the degree of explanation of total inertia by eigenvalues
for the k-th dimension and for the k-dimensional space in the actual projection space

K | Singular values (y) Eigenvalues (1) (AN - 100% T, - 100%
1 0.5929 0.3515 11.7165 11.7165
2 0.5028 0.2528 8.4261 20.1426
3 0.4663 0.2174 7.2463 27.3889
4 0.4596 0.2112 7.0399 34.4289
5 0.4439 0.1971 6.5693 40.9982
6 0.4358 0.1900 6.3320 47.3302
7 0.4175 0.1743 5.8111 53.1413
8 0.4069 0.1656 5.5194 58.6607
9 0.4003 0.1602 5.3409 64.0017
10 0.3977 0.1582 5.2733 69.2750
11 0.3928 0.1543 5.1433 74.4183
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K Singular values (v, Eigenvalues (1) /2 - 100% T, - 100%
12 0.3902 0.1522 5.0739 79.4922
13 0.3660 0.1340 4.4661 83.9584
14 0.3629 0.1317 4.3908 88.3491
15 0.3378 0.1141 3.8037 92.1528
16 0.3208 0.1029 3.4310 95.5838
17 0.2932 0.0860 2.8664 98.4502
18 0.2156 0.0465 1.5498 100.0000

K=18

A=) =3.0000 100.0000
k=1

Source: own research based on data from the Local Data Bank of GUS and MRPiPS

In order to improve the quality of the mapping of results in spaces of lower
dimensions, the modification of eigenvalues was applied according to the Greena-
cre proposal (Stanimir, 2005) using the following transformation:

L] . m_é] , 5)

)\~ =
k q_l

where:
QO — the number of variables,
}\'B,k — the k-th eigenvalue (k= 1, 2, ..., K),

(,/)\B,k = ’YB,k) » Vg, — the k-th singular value of B (Burt) matrix.

For k <7, after applying Greenacre modifications, eigenvalues and the degree
of explanation of total inertia by eigenvalues for the A-th dimension and for the
k-dimensional space were presented in Table 7.

Table 7 shows that the modification has significantly improved the quality
of mapping and, in the case of three-dimensional space, the degree of explanation
of total inertia by eigenvalues doubled from 27.39% to 56.32%. In order to confirm
that the three-dimensional space is sufficient for the graphical presentation of the
coexistence of the categories of studied variables, a diagram of eigenvalues was
drawn up (Figure 1) and the “elbow” criterion® was used, on the basis of which
it was found that this dimension was appropriate.

6  The elbow criterion as the basis for choosing the number of dimensions of the co-existence
space of the categories of variables was discussed in the paper (Stanimir, 2005: 85-86).
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Table 7. Modified eigenvalues with measures characterising the degree of explanation of total
inertia by eigenvalues for k < 7

k by X/ A-100% 7, -100%
1 0.2616 26.6180 26.6180
2 0.1627 16.5541 43.1722
3 0.1292 13.1518 56.3240
4 0.1235 12.5711 68.8950
5 0.1107 11.2655 80.1606
6 0.1043 10.6175 90.7781
7 0.0906 9.2219 100.0000
~ 7 ~
A= . = 0.9827 100.0000
k=1
Source: own elaboration based on Table 6
0,4000 -
0,3500 +
0,3000 - "elbow
20,2500 - /
2
g
z 0,2000 -
[}
.2h
20,1500 -
0,1000 ~
0,0500 +
0,0000 T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
the number of dimensions (k)

Figure 1. Plot of eigenvalues — elbow criterion
Source: own elaboration based on Table 6

The visualisation of multiple correspondence analysis results in three-dimen-
sional space is possible, however, the interpretation of these results is difficult due
to a large number of analysed variables and their categories. Therefore, in order
to achieve a more meaningful interpretation, Ward’s” method was implemented,
which enabled the grouping of categories of tested variables pursuant to the mod-

7  The Ward method is one of agglomeration classification methods. It is used in empirical re-
search both in terms of object and characteristics classification. In this method, the distance
between groups is defined as the module of the difference between the sums of squares of the
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ified values of three coordinates that specify their location in three-dimensional
space. The new (modified) values of coordinates in three-dimensional space for
different categories of variables are calculated according to the following formula:

F=F .A"E, (6)

where:
F —a matrix (size 24 x 3) of new coordinates for variable categories,
F" — a matrix (size 24 x 3) of the original coordinates for variable categories,
I'! — a diagonal inverse matrix (size 3 x 3) of singular values,
E — a diagonal matrix (size 3 x 3) of modified eigenvalues (dimension).
The results of combining the categories of studied variables into classes using
the Ward method were presented in Figure 2.

15

Distance

WL ’_‘r_"‘\l“l 4 Flm

Cl PP4 U4 PPl Ul Cs PPI D4 UZ E4 EE4 C2 U3 PPI EE3 €3 El EEI EI D3 DI E3 Dl EEl

Figure 2. Classification of categories of analysed variables using the Ward method
Source: own elaboration

The horizontal line marked on the graph at the height of a binding equal 0.41093
indicates the stage at which combining classes was aborted. In this way, eight class-
es that contain the following categories of analysed variables were obtained:

distance of points from the means of the groups to which these points belong (Pociecha et al.,
1988: 83; Malina, 2004: 62—63; Mtodak, 2006: 72; Balicki, 2009: 276-277).

8  For that purpose, the measure proposed by T. Grabinski was used (Stanisz, 2007: 141-142;
Panek, 2009: 120-123).
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1) classI: Cl, PP4, U4,

2) class II: PP1, Ul,

3) class III: C4,

4) class IV: PP2, D4, U2,

5) class V: E4, EE4,

6) class VI: C2, U3, PP3, EE3,

7) class VII: C3, El, EE2,

8) class VIII: E2, D3, D2, E3, D1, EEL.

The first four classes do not contain any category highlighted for employ-
ment efficiency, so due to the objective of the study, the co-occurrence of defined
variables categories in those classes will not be interpreted. However, on the ba-
sis of the coexistence of the variable categories in classes V to VIII, the following
relationships can be observed:

1) class V — the lowest values of the employment efficiency index (EE4 — em-
ployment efficiency below 76.90%) were achieved in the labour offices where
the worst situation in terms of environmental characteristics was observed;

2) class VI — characterised by employment efficiency between 76.90% and
80.42% (EE3) was determined by a fairly difficult situation in terms of char-
acteristics regarding unemployment and the PUP personnel potential as well
as an acceptable situation in the area of economic entities;

3) class VII — characterised by employment efficiency between 80.43% and
84.66% (EE3) was determined by an excellent situation in terms of the char-
acteristics regarding the environment and a relatively difficult situation in the
area of economic entities;

4) class VIII - the highest values of the employment efficiency index (EE1 — em-
ployment efficiency equal to at least 84.67%) were influenced predominate-
ly by the demographic situation and conditions related to the environment.

3. Conclusions

In order to verify the research hypothesis adopted in the article, different statistical
methods were applied to determine the strength and direction of the relationship
between the employment efficiency index and the examined set of diagnostic fea-
tures characterising the situation relating to: unemployment, demography, envi-
ronment, economic entities and the personnel potential of District Labour Offices
in the area of PUPs’ operation. It appeared that the analysis of correlation and re-
gression did not identify the factors which had significantly affected the employ-
ment efficiency index. However, it needs to be emphasised that the use of regres-
sion function indicated four factors (out of 48) significantly affecting the examined
index, although the quality of the estimated function was low.
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In the next step, an attempt was made to replace the individual diagnostic
features by one synthetic measure (zeroed unitarisation method) calculated for
the highlighted areas. However, also this solution could not provide an answer
to the question which areas had clearly affected the level of employment efficien-
cy achieved by the examined labour offices in 2016.

Looking for regularities in the relationship between the employment efficiency
index and socio-economic factors as well as the PUP personnel potential, it was
decided to use multi correspondence analysis. It was found out that the coexistence
of 24 variable categories adequately characterised three-dimensional space. Due
to a large number of analysed categories, the interpretation of results in that space
was difficult. It was therefore decided to use the Ward method, whose final results
enabled to find a relationship between the categories of employment efficiency and
the categories of synthetic measures of the highlighted areas. It appeared that only
in the case of low employment efficiency index (EE3 and EE4), it was possible
to indicate relatively clear dependencies, namely that low employment efficiency
is a consequence of a bad situation in terms of the characteristics regarding the
environment, unemployment and the PUP personnel potential. The identification
of factors affecting the Employment Efficiency Index of labour offices is associ-
ated with many problems concerning, first of all, a very diverse socio-economic
situation in the area of functioning of labour offices and the maladjustment of the
PUP personnel potential to the situation in the labour market.

In conclusion, it should be noted that the lack of a clear link between the em-
ployment efficiency index and the characteristics selected for examination may
be a consequence of the fact that the analysis was limited to the employment effi-
ciency calculated on the basis of the six basic forms of activation of unemployed
persons in total. Perhaps clearer dependencies could be identified if employment
efficiency was considered separately for each individual form and therefore fur-
ther studies in this field should continue in this direction.
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Wykorzystanie metod statystycznych do identyfikacji czynnikéw determinujacych
efektywno$¢ zatrudnieniowa w powiatowych urzedach pracy w Polsce

Streszczenie: W Polsce do instytudji realizujgcych zadania publiczne w zakresie rynku pracy naleza
publiczne stuzby zatrudnienia, w tym powiatowe urzedy pracy (PUP-y). Urzedy te, stosujac aktyw-
ne formy aktywizacji oséb bezrobotnych, staraja sie przywrocic je na otwarty rynek pracy. Dziatania
PUP-ow w zakresie aktywizacji klientéw podlegaja corocznej ocenie. Zgodnie z ustawg o promogji
zatrudnienia i instytucjach rynku pracy do oceny funkcjonowania urzedéw pracy w latach 2015-2017
wybrane zostaty cztery wskazniki. Wsréd nich istotne znaczenie ma wskaznik efektywnosci zatrudnie-
niowej, gdyz jego poziom pozwala oceni¢, w jakim stopniu aktywne formy aktywizacji oséb bezrobot-
nych, realizowane przez PUP-y, przyczyniaja sie do powrotu bezrobotnych do zatrudnienia. Ta ocena
jest natyleistotna, ze w Polsce i w innych krajach prowadzone s3 badania dotyczace zaréwno dziatan
aktywizujacych bezrobotnych, jak i polityki zatrudnieniowe;j.

Celem badan, ktérych wyniki zaprezentowano w artykule, byta identyfikacja czynnikéw wptywaja-
cych na wskaznik efektywnosci zatrudnieniowej uzyskiwany przez powiatowe urzedy pracy (PUP-y)
funkcjonujace w Polsce w 2016 roku. Wykorzystano wybrane metody statystyczne, w tym analize
korelacji i regresji oraz wielowymiarowa analize korespondencji. Okazato sie, ze zastosowane meto-
dy nie pozwolity na jednoznaczne zidentyfikowanie czynnikéw, ktére w znaczacy sposob wptywa-
ja na wskaznik efektywnosci zatrudnieniowej, obliczanej na podstawie wszystkich form aktywiza-
qji. Moze sie okazac, ze wyrazniejsze zaleznosci udatoby sie zidentyfikowa¢, gdyby rozpatrywac ten
wskaznik odrebnie dla poszczegdlnych form.

Stowa kluczowe: analiza korelacji, regresja krokowa, unitaryzacja zerowana, wielowymiarowa ana-
liza korespondencji, efektywno$¢ zatrudnieniowa, powiatowe urzedy pracy
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