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ABSTRAKTY

POTREBA KALKULACIE SADZIEB NA STROJOVU HODINU
V SLOVENSKYCH PODNIKOCH

ALZBETA FOLTINOVA, MICHAL BUDINSKY

KPacové slova: kakulécia sadzieb na strojovl hodinu, rezijné néklady stroja, ostatné
rezijné naklady, aktivny produkény cas stroja, Cas preruenia prace stroja.

Abstrakt: Cielom c¢lanku je opisat jednu z najpouzivanejSich kalkulatnych metod
uvadzani takmer vo vSetkych nemeckych kniznych publikacidch zaoberajicich sa
problematikou nakladového controllingu. Ide o metdédu sadzieb rezijnych nékladov na
strojova hodinu, ktord zohladiiuje skutonost, Ze produkty sl zhotovované sasti na
strojoch vyvolavajucich vysoké naklady a s¢asti na strojoch s nizkymi nakladmi aZe na
tom istom stroji st opracovavané rozne produkty v roznych asovych intervaloch. Clanok
sa zaoberd charakteristikou metddy, popisom veli¢in, ktoré su nevyhnutné k vypoctu
sadzby rezijnych nékladov stroja asadzby zostatkovych reZijnych nékladov a néasledne
ukazuje prakticky priklad alokacie ndkladov prostrednictvom kalkuladcie sadzieb na
strojova hodinu.

Autori: doc. Ing. AlZzbeta Foltinov4, CSc.; Ing. Michal Budinsky

Fakulta podnikového manazmentu Ekonomickej univerzity v Bratislave, Dolnozemska
cesta 1/b, 85235 Bratislava 5, tel.: +421 2 672 95 560

e-mail: afoltin@dec.euba.sk; budinsky.michal@gmail.com

APLIKACIA METODOLOGIE DIRECT COSTING PRE UCELY
OCENOVANIA ZASOB

GABRIELA DUBCOVA

KPicové slova: oceiiovanie zasob, direct costing, absorb&na kalkulacia

Abstrakt: Ciele reportingu oceilovania zasob, zdkladné a roz§irené porovnavanie
ocefovania na principe direct costing a absorpinej kalkulacie, rozdielna metodolégia
ocefovania zasob vo vykaze ziskov a strat podl'a systému direct costing a absorp¢nej
kalkulacie, analyza senzitivity zmien v produkciia predaji v ddsledku priahajucich
¢innosti podniku v priebehu roka, vysledky ocetiovania zasob vo vykaze ziskov a strat pri
aplikacii alternativneho pristupu.

Autorka: Ing. Mgr. Gabriela Dubcova, PhD.
Ekonomicka univerzita v Bratislave, Dolnozemska cesta 1/b, 85235 Bratislava 5,
e-mail: gdubcova@dec.euba.sk
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KOMBINACIA TEORETICKYCH ZNALOSTI A SW MOZNOSTI -
DOLEZITY PREDPOKLAD EFEKTIVNEJ APLIKACIE SPC

DARJA NOSKIEVICOVA

KIlacové slova: EWMA regulaéni diagramy, stanoveni optimélnich parametrii 4 a K, ARL

Abstrakt: Dnes je k dispozici fada statistickych programovych baliki, které jsou zcela
nebo alespoil z&asti zaméfeny na statistickou regulaci procestt (SPC). Najdeme v nich
nejen klasické Shewhartovy regulaéni diagramy, ale i pokrocilej§i metody SPC vhodné
pro situace, kdy klasické metody statistické regulace selhavaji (EWMA diagramy,
CUSUM diagramy, ARIMA diagramy, diagramy pro procesy snizkym stupném
opakovatelnosti, diagramy pro vicerozmérné veliciny apod). Volba vhodného regula¢niho
diagramu je vSak jen jednim zpfedpokladi pro uspéSnou aplikaci SPC. Pouziti
regulacnich diagrami vramci PC programi vyZaduje, aby uZivatel zadal hodnoty
urcitych parametri. Stanoveni optimalnich hodnot t&chto parametri pfeduréuje spravné
pouziti zvoleného regulaéniho diagramu. Informace obsazena v ndpovédach PC
programil nebyva postalujici. Efektivni aplikace metod SPC z t¢chto divodi neni mozné
bez vzgemné kombinace moznosti satistického SW sdostate¢nymi teoretickymi
znalostmi. Clanek fe$i uvedeny problém v souvislosti s navrhem optimalniho EWMA
regulaéniho diagramu. Pii ieSeni byl pouZit statisticky program Statgraphics Plus verze 5.0.

Autorka: Doc. Ing. Darja Noskievi¢ova, CSc.

Fakulta metalurgie a materidlového inZenyrstvi, Katedra kontroly a fizeni jakosti, VSB
Technicka univerzita Ostrava, 17. listopadu 15, Ostrava,

e-mail: darja.noskievicova@vsb.cz.

SAMOHODNOTENIE AKO DOLEZITY NA§TRQJ TRVAL EHO
ZLEPSOVANIA KVALITY NA VYSOKYCH SKOLACH

ANNA SATANOVA

Klacové slova: kvalita, zlepSovanie kvality, samohodnotenie, model CAF, hodnotenie
kritérii, predpoklady, vysledky, silné stranky, oblasti zlepSovania, bodové hodnotenie.

Abstrakt: Clanok sa zaobera problematikou vyuZivania modelu CAF — The Cammon
Assessment Framework ako dolezitého nastroja samohodnotenia kvality v sektore §tatnej
averejnej spravy. Model je aplikovany v podmienkach Technickej univerzity vo
Zvolene, si vybrané 2 hodnotiace kritéria — zamestnanci a vysledky vo vztahu
k zamestnancom.

Autorka: Prof. Ing. Anna Satanové, CSc.
Katedra podnikového hospodarstva, Drevarska fakulta, Technicka univerzita vo Zvolene,
T. G. Masaryka 24, 960 53 Zvolen, 0421 45 5206428, e-mail: satanova@vsld.tuzvo.sk
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VYU'ZITIE PRINCIPOV KALKULA?IE Cl EL’QVYCH
NAKLADOV PRE STRATEGICKU ORIENTACIU
MANAZERSKEHO UCTOVNICTVA

MAREK POTKANY, MARTINA BABIAKOVA

Kriacové slova: ciel'ova kalkulacia, néklady, hodnotova analyza, cena, zdkaznik

Abstrakt: Cielom ¢lanku je prezentovat aplikdciu principov hodnotovej analyzy pri
kalkulacii cielovych nakladov. Tato modernd metdda kalkuldcie prostrednictvom
kvalitativno-funkéného rozboru upresiiuje vztah medzi poziadavkami zékaznikov na
vykony produktu a jeho jednotlivymi parametrami a taktieZz sazameriava na zistovanie
nestladu medzi preferenciami zdkaznikov aredlne vynaozenymi nékladmi
prostrednictvom analyzy funkénych nakladov. Aplikacia kalkulacie ciel'ovych nikladov
je zékladnym strategickym nastrojom manazérskeho U¢tovnictva ataktiez informatnou
zakladiiou pre vyuzitie controllingu v podniku.

Autori:

Ing. Marek Potkéany, PhD.

Technickd univerzita Zvolen, Drevarska fakulta, Katedra podnikového hospodarstva,
T.G. Masaryka 24, 960 53 Zvolen, e-mail: potkany@vsld.tuzvo.sk

Mgtr. Martina Babiakova ]
Technickd univerzita Zvolen, Drevarska fakulta, Ustav cudzich jazykov,
T.G. Masaryka 2 4, 960 53 Zvolen, e-mail: mbabiakova@vsld.tuzvo.sk

HODNOTENIE ZDRAVOTNEJ STAROSTLIVOSTI Z POHLADU
SYSTEMU MANAZERSTVA KVALITY

KATARINA CULKOVA, KATARINA TEPLICKA

KIicové slova: zdravie, zdravotna starostlivost’, kvalita, systém manazérstva kvality,
ciele kvality, ukazovatele kvality, indikatory kvality.

Abstrakt: Prispevok poukazuje na zdkladné vnimanie systému manazérstva kvality
voblasti poskytovania zdravotnej starostlivosti. Vymedzuje zakladné kritéria
aukazovatele hodnotenia kvality zdravotnej starostlivosti amoznosti neustdleho
zlepSovania. Prispevok ponuka prakticky namet na zistovanie spokojnosti pacienta pri
poskytovani zdravotnej starostlivosti formou dotaznika. Hodnotenie kvality zdravotnej
starostlivosti mdze byt vnimané zrbéznych pohladov, priCom v prispevku sa
zameriavame na ekonomicky a medicinsky pohlad. Celkové ponimanie kvality
zdravotnej starostlivosti prezentuje obrazok 3 v texte prispevku.

Autori:

Ing. Katarina Teplick4, PhD.

TU F BERG Kosice, Ustav podnikania a manazmentu, Park Komenského 19,
email: katarina.teplicka@tuke.sk

Doc. Ing. Katarina Cu}kové, PhD.
TU F BERG KoSice, Ustav podnikania a manaZzmentu, Park Komenského 19,
email: katarina.culkova@tuke.sk
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RIZIKA APLIKACIE MS-PROJECT PRE PLANOVANIE
A RIADENIE PROJEKTOV VYSTAVBY

RENATA BASKOVA

KI"icové slova: softvér, MS-Project, projekt, vystavba, zdroje, ¢innosti, planovanie, riadenie

Abstrakt: V prispevku su analyzované jednotlivé néstroje aplikidcie MS-Project urené
pre planovanie ¢innosti azdrojov vramci tvorby modelu projektu. PouZivanie
MS-Projectu pre planovanie a riadenie projektov investi¢nej vystavby ma nesporne svoje
vyhody, ale na druhej strane aj viaceré rizikové miesta. V zavere je poukazané na
konkrétne klady aj nedostatky aplikdcie MS-Project pre planovanie a riadenie stavebnej
vyroby investi¢ng povahy, ktord je charakteristicka pomerne zloZitou technologickou,
¢asovou a priestorovou §truktiirou procesov.

Autorka: Ing. Renata Baskova, PhD.

Ustav technoldgii, ekonomiky a manaZmentu v stavebnictve, Stavebna fakulta,
TU v Kosiciach, Vysokog§kolska 4, 040 01 KoSice

e-mail: renata.baskova@tuke.sk

KVALITA TERCIARNEHO VZDELAVANIA V KONTEXTE
KONKURENCIESCHOPNOSTI

DANIELA PALASCAKOVA, PETER KUZMISIN

Klacové slova: kvalita, terciarne vzdelavanie, konkurencieschopnost, index kvality
regionéalneho vysokoskolského prostredia, regionélny rozvoj.

Abstrakt: Dostatok kvalifikovanych pracovnych sil je znakom dobre rozvinutého
vzdelévacieho systému, na vrchole ktorého st univerzity. Kvalitné vzdelavacie institacie
s determinantom tvorby kvalifikovanych pracovnych miest. Ich pocet je sufasne
odrazom absorpénej schopnosti danej oblasti/regionu a spolo¢nosti. V prispevku sa
zaoberame suvislostami kvality tercidrneho vzdeldvania, ludskych zdrojov
a konkurencieschopnosti. Problematiku aplikujeme na vybrané regiény a pomocou
Indexu kvality vysokoskolského prostredia zist'ujeme ich konkuren¢nua schopnost’.

Autori:

PhDr. Daniela Pala§t¢akova

Presovska univerzita, Ustav digitdlnych kompetencii, riaditel’ka;
e-mail: palascak@unipo.sk

Doc. Ing. Peter Kuzmisin, DrSec.
Technicka univerzita KoSice, Ekonomicka fakulta, e-mail: Peter. Kuzmisin@tuke.sk

ISSN 1335-1745



Kvalita Inovacia Prosperita/Quality Innovation Prosperity XII/1-2008 (i - viii) vy

ABSTRACTS

REQUIREMENT OF MASCHINE HOUR RATES CALCULATION
IN THE SLOVAK COMPANIES

ALZBETA FOLTINOVA —MICHAL BUDINSKY

Keywords: Calculation of Machine Hour Rates, Machine Overhead Costs, Residual
Overhead Costs, Machine Operable Time, Machine Cut-Off Time.

Abstract: In this paper we describe one of the most often used calculation methods
presented almost in all German book publications concerning cost controlling topic. It is
called Calculation of Machine Hour Rates. This method respects that products are
manufactured in part on the machines with high costs and in part on the machines with
low costs and that the products spend different time on these machines. At first we
mention the method characterization and reasons explaining why it should be preferred to
other calculation methods. Than we describe the parameters which are necessary to
calculate the machine overhead costs rate and residual overhead costs rate. A practical
example of cost allocation through Calculation of Machine Hour Rates is given at the
end.

Authors: doc. Ing. Alzbeta Foltinovd, CSc.; Ing. Michal Budinsky

Fakulta podnikového manazmentu Ekonomickej univerzity v Bratislave, Dolnozemska
cesta 1/b, 85235 Bratislava 5, tel.: +421 2 672 95 560

e-mail: afoltin@dec.euba.sk; budinsky.michal@gmail.com

APPLICATIONS OF DIRECT COSTING METHODOLOGY FOR
INVENTORY VALUATION PURPOSES

GABRIELA DUBCOVA

Key words: inventory valuation, direct costing, absorption costing

Abstract: Objectives of inventory valuation reporting, basic and extended comparison of
absorption and direct costing, different methodology of inventory valuation in a net
income statement according to the systems of absorption and direct costing, analysis of
sensitivity to change in production and sales during years of economic activity of
a company, results of inventory valuation under application of alternative approaches in
a net income statement.

Author: Ing. Mgr. Gabriela Dubcova, PhD.
University of Economics in Bratislava, Dolnozemska cesta 1/b, 85235 Bratislava 5,
e-mail: gdubcova@dec.euba.sk
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COMBINATION OF THEORETICAL KNOWLEDGE AND
SOFTWARE ABILITIES — AN IMPORTANT PRESUMPTION
FOR EFFECTIVE APPLICATION OF SPC

DARJA NOSKIEVICOVA

Keywords: EWMA Control Charts, Determination of Optimal Parameters % a K, ARL

Abstract: Today there are many SW products wholly or partially specialized in statistical
process control (SPC). They offer not only traditional Shewhart control charts but also
more advanced methods suitable for situations when traditional methods of SPC fail
(EWMA charts, CUSUM charts, ARIMA charts, Short-Run charts, multivariate charts
etc.). Selection of a suitable control chart is only one of presumptions for successful
application of SPC. Application of control charts in the frame of the SW products asks
for setting values of specific parameters. Setting of optimal values of these parameters
predestinates correct application of selected control chart. Information offered by the SW
Helps obviously has not been sufficient. For that reason effective application of the SPC
methods calls for combination of the SW abilities and the user’s theoretical knowledge.
The paper deals with this problem when designing optimal EWMA control chart. For the
solution STATGRAPHICS Plus, V. 5.0 has been used.

Author: Doc. Ing. Darja Noskievicova, CSc.

Department of Quality Management at the Faculty of Metallurgy and Material
Engineering, VSB-Technical University of Ostrava, Czech Republic

e-mail address: darja.noskievicova@vsb.cz

SELF-EVALUATION AS AN IMPORTANT INSTRUMENT OF
PERSISTING ENHANCEMENT OF QUALITY AT UNIVERSITIES

ANNA SATANOVA

Keywords: quality, enhancement, self-valuation, the model CAF, valuation of criterias,
assumes, results, strengths, areas of development, items up

Abstract: This paper is dealing with problem of expoitation model CAF — THE
COMMON ASSESSMENT FRAMEWORK as an important instrument of self-valuation
of quality in sector of administration of state and public. This model is applied in
condition of the Technical University in Zvolen, they are selected two valuation criterias
- employees and results bearing on employees.

Author: Prof. Ing. Anna Satanové, CSc.
Katedra podnikového hospodarstva, Drevarska fakulta, Technicka univerzita vo Zvolene,
T. G. Masaryka 24, 960 53 Zvolen, 0421 45 5206428, e-mail: satanova@vsld.tuzvo.sk
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NOTWENDIGKEIT DER ZUSCHLAGSKALKULATION
AUF BASIS VON MASCHINENSTUNDEN
IN SLOWAKISCHEN UNTERNEHMEN

POTREBA KALKULACIE SADZIEB NA STROJ ovU
HODINU V SLOVENSKYCH PODNIKOCH

ALZBETA FOLTINOVA, MICHAL BUDINSKY

1 EINLEITUNG

Es gibt verschiedene Methoden zur Ermittlung der Kosten von Einzelleistungen.
Diese Methoden wihlt sich jeder Betrieb allein aus. Die Wahl hiéingt vor allem
vom Charakter hergestellter Leistung und vom betrieblichen Produktionsprozess
ab. Das slowakische Kalkulationssystem [1], der Komplex der
Kostenrechnungsmethoden und der Kostenrechnungsarten, enthdlt acht
Grundprinzipien zur Ermittlung der Kosten von Einzelleistungen. Diese Zahl ist
nicht final. In deutschen Publikationen findet man auch weitere Arten der
Gemeinkostenverteilung. Das Kalkulationsverfahren, das sich nicht in unseren
Lehrbiichern befindet, ist die Zuschlagskalkulation auf Basis von
Maschinenstunden. Dieser Artikel beschiftigt sich mit der Methode, die die
Maschinenlaufzeit als Bezugsgré3e verwendet.

2 METHODOLOGIE

Das Verfahren, das wir beim Schreiben dieses Artikels angewendet haben,
umfasst die folgenden Schritte:

v' Zuerst haben wir alle greifbaren deutschen Biicher analysiert, die sich
mit der Problematik der Kostenrechnung beschiftigen, um neue
Informationen iiber die Maschinensatzkostenrechnung zu gewinnen.

v" Dann haben wir beurteilt, welche der erworbenen Erkenntnisse auch fiir
slowakische Betriebe giiltig sein konnten.

v' Schlieflich haben wir die Hauptbegriffe und die Hauptsitze dieser
Kostenrechnungsmethode beschrieben und auch ein praktisches Beispiel
der Kalkulationsaufstellung gegeben.
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3 UBERBLICK

Vor allem in grofen Betricben mit heterogenen Fertigungs- und
Absatzprogrammen, in denen Erzeugnisse unterschiedliche Fertigungsstellen
durchlaufen, bewihren sich keine summarischen Methoden der Kostenallokation,
d. h. die Berechnung eines einzigen Zuschlagssatzes fiir alle Gemeinkosten.
»bine Erfassung aller Fertigungsgemeinkosten in einer Fertigungskostenstelle
sowie die Ermittlung eines gemeinsamen Gemeinkostenzuschlagssatzes wird
dieser Heterogenitit nicht gerechnet.“[4] Diese Betriecbe benutzen zur
Herstellung der Kalkulationen ihrer Produkten die selektiven oder differenzierten
Zuschlagssidtze. Eine Variante der Zuschlagskalkulation stellt auch die
Maschinenstunden-satzrechnung dar.

Diese Rechnungsmethode wurde vom Verein Deutscher Maschinenbau-Anstalten
e. V. entwickelt und die Ursache ihrer Entstehung ist die Mechanisierung und
Automatisierung im Fertigungsbereich gewesen. Obwohl die Berechnung von
Maschinenstundensdtzen zu den Kalkulationsmethoden mit mehreren
Zuschlagssitzen gehort, gibt es auch innerhalb dieser Gruppe viele Unterschiede.
Die klassische ,,differenzierte Zuschlagskalkulation belastet jeden Kostentriger,
der eine Kostenstelle durchlduft, gleichermafien mit den fiir diese Kostenstelle
geltenden Verrechnungssitzen, ohne zu beriicksichtigen, daf} die Beanspruchung
durchausunterschiedlich ausfallen kann“[5].

Aus diesem Grund kommen die spezifischen Aggregatkosten (Zinsen,
Abschreibungen, Energickosten, Reparaturen) nicht zum Ausdruck. Ein Produkt
bekommt den gleichen Gemeinkostenzuschlag, unabhingig davon, ob es auf
einem mehr oder weniger kostenintensiven Mechanismus beruht. Die
Maschinen-stundensatzkalkulation ,,beriicksichtigt, dap Produkte teilweise von
Maschinen mit hohen Kosten und teilweise von Maschinen mit geringen Kosten
hergestellt werden, und daf} dieselbe Maschiene von verschiedenen Produkten
zeitlich unterschiedlich in Anspruch genommen wird* [4].

Wie diese Methode in der Praxis konkret funktioniert, wird im néchsten Kapitel
beschrieben. Jetzt wollen wir noch eine Empfehlung fiir die Verwendungen von
Wert- und Mengenschliisseln erwihnen, iiber die Prof. Wenz [5] in seinem Buch
»Kosten- und Leistungsrechnung®“ schreibt. FEinerseits benutzt man die
Wertzuschlagsbasis (z. B. Einzellohnkosten), wenn sich diese Kosten
proportional zur Maschinenlaufzeit entwickeln. Andererseits entstehen in dem
Herstellungsprozess  verschienene Disproportionalititen, deren Ursache
Tarifinderungen oder Bedienungspersonal mit unterschiedlicher Entlohnung oder
Leistungsvermégen sind. In dieser Situation ist es besser die
Mengenzuschlagsbasis (z. B. Maschinenstunden) zu verwenden.

4 ERMITTLUNG DER KOSTEN

Wenn man eine Kalkulation auf Basis von Maschinenstundensétzen aufstellen
will, muss man zuerst die Gemeinkosten in zwei Gruppen unterteilen, d. h.
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Maschinengemeinkosten, die von der Anlagenverwendung verursacht werden,
und Restgemeinkosten. Zu der ersten Gruppe gehéren hauptsichtlich
kalkulatorische Zinsen, Abschreibungen, Energickosten, Werkzeugkosten,
Reparatur- und Wartungskosten. Die zweite Gruppe besteht aus solchen Kosten,
die nicht durch direkte Aggregattitigkeit entstehen, z. B. Raumkosten,
Hilfsléhne, Gehélter und Sozialkosten, Hilfsstoffe, Heizung u.s.w. Bestandteil
der Restgemeinkosten sind auch Kosten nicht genutzter Einsatzzeit, wenn es um
notwendige und betriebstypische Leerzeiten geht. Die Untergliederung der
Gemeinkosten in diese zwei Gruppen hingt von den konkreten
Betriebsbedingungen ab.

S ERMITTLUNG DER MASCHINENLAUFZEIT

Die zweite Angabe, dic man zur Bestimmung des Maschinenstundensatzes
braucht, ist die Maschinenlaufzeit. Unter diesem Begriff verstechen wir die
Einsatzzeit, in der eine Maschine fiir die Anfertigung eines Erzeugnisses arbeitet.
Thr erster Teil ist die Hauptnutzungszeit, in der die Anlage leistungsféhig ist. Der
zweite Teil, die Nebennutzungszeit, stellt die Zeit dar, in der Tétigkeiten wie
Beschicken, Einspannen und Entleeren passieren. Zuletzt nennt man den dritten
Bestandteil der Finsatzzeit die Unterbrechungszeit, z. B. Warte- und
Erholungszeit.

Teisman und Birke [4] empfehlen bei der Berechnung der Nutzungszeit von der
verfiigbaren Kalendarzeit im Jahr unter Beriicksichtigung der Arbeitszeit
auszugehen. Bei der einschichtige Auslastung sieht die Ermittlung der
Maschinenlaufzeit wie in der Tafel 1 aus.

Tafel 1 — Ermittlung der Maschinenlaufzeit nach Teisman und Birke

52 Wochen 4 40 Arbeitsstunden 2 080 Std.
- durchschnittliche Ausfallzeit (Krankheit) 40 Std.
- 12 Feiertage 4 8 Arbeitsstunden 96 Std.
- durchschnittliche Ausfallzeit (Urlaub) 140 Std.
- Reinigungszeit (2 Stunde pro Woche) 104 Std.
- durchschnittliche Ausfallzeit (Stérungen: Kalte,
Stromausfall, Anlernzeiten, Maschinenschéden) 300 Std.
= Soll-Maschinenlaufzeit 1 400 Std.

Quelle: Teisman - Birker, K., (1994), Handbuch Praktische Betriebswirtschaft,
Cornelsen Girardet, Berlin.

6 ERMITTLUNG DES MASCHINENSTUNDENSATZES UND
DES RESTGEMEINKOSTENSATZES

Den Maschinenstundensatz berechnet man als das Verhiltnis zwischen
Maschinengemeinkosten der Periode und Einsatzzeit der Periode. ,Besteht
Proportionalitdit =~ zwischen = Finsatzzeit und  Einzelkosten = konnen
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Maschinenstundensitze in der Vorkalkulation auch Einzelkosten enthalten, was
das Erstellen von Angeboten vereinfacht. Die Kontrollfunktion der
Nachkalkulation erfordert jedoch den reinen Gemeinkostensatz, Einzelkosten
sind getrennt in der real entstandenen Héhe zu ermitteln.” [5]

Fiir Restgemeinkosten sollte man eine geeignete Zuschlagsbasis finden, z. B.
Einzelkosten oder hergestellte Menge. Wenn man Einsatzzeit als die
Bezugsgrundlage benutzt, kann man beide Gemeinkosten zusammenrechnen und
nur einen Satz berechnen. Den Restgemeinkostensatz bestimmen wir wie das
Verhiéltnis zwischen Restgemeinkosten der Periode und Anzahl der
BezugsgroPeneinheiten der Periode.

Wenn wir den Maschinenstundensatz und auch die Fertigungszeit eines
Erzeugnisses kennen, gibt es kein Problem, die Leistungsmaschinenkosten dieses
Erzeugnisses festzustellen. Das gleiche Verfahren verwenden wir auch fiir die
Ermittlung der Leistungsrestgemeinkosten, wenn wir den Restgemeinkostensatz
und die Anzahl der Bezugsgrosseneinheiten, die zum Erzeugnis gehéren,
kennen. Maschinengemeinkosten und Restgemeinkosten sind in der
Kostenstellenrechnung zu ermitteln. Die Kostenstellenevidenz ist zeit- und
kostenaufwendig, deshalb wird die Maschinenstundensatzkalkulation in solchen
Betrieben aufgestellt, in denen die kostenintensiven Aggregate arbeiten. In dem
néchsten Kapitel wird das praktische Beispiel der Maschinenstundenrechnung
beschrieben.

7 PRAKTISCHES BEISPIEL EINER
KALKULATIONSAUFSTEL-LUNG AUF BASIS DER
MASCHINENSTUNDENSATZBE-RECHNUNG

Wir nennen zwei Beispiele, die ziegen, wie die Zuschlagsrechnung auf Basis von
Maschinenstunden in einem Betrieb aufgestellt werden kann. Beide Beispicle
werden vom Buch Professor Wentzs [5] inspiriert.

Im ersten Fall setzen wir diese Angaben voraus:

Maschinengemeinkosten 90000 Eur | Gemeinkosten

Restgemeinkosten 80 000 Eur
Maschineneinsatzzeit 3000 Std.\ Bezugsgrope
Fertigungslohnkosten 20 000 Eur

Maschinenstundensatz = 90 000 Eur / 3 000 Std. = 30 Eur/Std.
Restgemeinkostensatz = 80 000 Eur / 20 000 Eur = 4 oder 40%

Die Verbrauchsangaben der konkreten Leistung, deren Kosten wir feststellen,
sind:
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Maschineneinsatzzeit 4 Std.

Fertigungslohn 40 Eur

Die zwei Gemeinkostenbestandteile der konkreten Leistung sind:
Maschinengemeinkoste 120 Eur (4 Std. x 30 Eur/Std.)
Restgemeinkosten 160 Eur (40 Eurx4)

Die Selbstkosten unserer Leistung sind 280 Eur/Stiick (120 Eur + 160 Eur).

Im zweiten Fall setzen wir diese Angaben voraus:

Beschaffungswert der Maschine 300 000 Eur
Endwert der Maschine 20000 Eur
Nutzenpotential 10 000 Std.
Maschineneinsatzzeit der Periode 1000 Std.
Kalkulatorische Zinsen auf das Durchschnittskapital 4 %
Energieverbrauch pro Stunde 15 Eur
Sonstige Betriebsmittelkosten pro Periode 14600 Eur
Reparatur- und Wartungskosten pro Periode 6000 Eur
Materialgemeinkosten 10 %
Restgemeinkosten 40 000 Eur
Verwaltungskosten 14 %
Vertriebsgemeinkosten 16 %

BezugsgroPe fiir die Restgemeinkosten sind die Lohnkosten (80 000 Eur), fiir
Materialgemeinkosten sind es die Materialkosten und zuletzt haben Verwaltungs-
kosten und Vertriebsgemeinkosten die gemeinsame Bezugsgrofe, die Herstell-
kosten.

Dann stellen wir die ganze Gesamtsumme der Maschinengemeinkosten fest:

Abschreibung = [(300 000 —20 000) / 10 000] x 1 000 = 28 000 Eur
Zinsen = [(300 000 + 20 000) / 2] x 0,04 = 6400 Eur
Energie=15x1 000 = 15000 Eur
Sonstige Betriebsmittelkosten = 14 600 Eur
Reparatur- und Wartungskosten pro Periode 6000 Eur

Die Maschinengemeinkosten sind 70 000 Eur.
Dann berechnen wir die Sétze fiir Maschinen- und Restgemeinkosten:

Maschinengemeinkostensatz = 70 000 / 1 000 =70 Eur/Std.
Restgemeinkostensatz =40 000 / 80 000 = 0,5 oder 50%

Die Verbrauchsangaben der konkreten Leistung, deren Kosten wir feststellen,
sind:

Fertigungsmaterialkosten 30 Eur
Fertigungslohnkosten 110 Eur
Maschineneinsatzzeit 5 Std.
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Die Selbstkostenkalkulation unserer Einzelleistung sieht wie folgt aus:
Fertigungsmaterialkosten 30,00 Eur

Materialgemeinkosten 3,00 Eur (10% von 30 Eur)
Fertigungslohnkosten 110,00 Eur
Maschinengemeinkosten 350,00 Eur (5 Std. x 70 Eur/Std.)
Restgemeinkosten 55,00 Eur (50% von 110)
Herstellkosten 548,00 Eur

Verwaltungskosten 76,72 Eur  (14% von 548 Eur)
Vertriebsgemeinkosten 87,68 Eur (16% von 548 Eur)
Selbstkosten 712,40 Eur

8 ZUSAMMENFASSUNG

Je genauer die Kostenrechnung eines Betriebes sein soll, desto mehr muss sich
der Betrieb darum bemiihen, ,fiir die Bestimmung von Zuschlags- und
Verrechnungssitzen solche Bezugsbasen zu finden, zu denen die Kosten in
einem ursidchlichen Zusammenhang stehen“[2]. Die Kosten sollen sich dabei
proportional zu der fiir die Kalkulation dieser Kosten ausgew#hlten Bezugsbasis
verhalten. Darum sollten die gesamten einer Maschiene zurechenbaren Kosten
(Abschreibungen, Zinsen, Instandhaltung, Energiekosten usw.) durch die
Maschinenlaufzeit dividiert werden. Die Zuschlagskalkulation fithrt zu einer
nicht verursachungsgerechten Kostenzurechnung, wenn verschiedene Produkte
einen Aggregat in unterschiedlichem Mafe belasten und diese Produkte trotzdem
den gleichen Zuschlagssatz bekommen. Deshalb ist es unsere Pflicht, den
slowakischen Unternehmenrn die Maschinenstundensatzkalkulation vorzustellen,
damit diese beurteilen kénnen, ob ihre Schliissel fiir die Ermittlung der Kosten
von Einzelleistungen geeignet sind.
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APPLICATIONS OF DIRECT COSTING
METHODOLOGY FOR INVENTORY VALUATION
PURPOSES

APLIKACIA I}/IETODOL(:)GIE DIRECT COSTING PRE
UCELY OCENOVANIA ZASOB

GABRIELA DUBCOVA

1 INTRODUCTION

A globalisation process in the integrated European Union provides companies
with numerous opportunities to extend an existing methodology of evaluations of

their economic activities with an implantation of new ways and approaches.

The following entry presented pays an attention to goals:

= To inform economic experts (practically and theoretically oriented) about
a possibility to use different approach by costing methodology according to

the different purpose of inventory valuation

= To explain detailed steps of an alternative way of inventory valuation
according to the direct costing in comparison with absorption costing

according to the accounting system’

= To refer to different target groups for usage of reporting under alternative

way of inventory valuation

= To accent different results of inventory valuation by applying of different

approach of inventory valuation

= To identify monetary and nonmonetary details for quality
implementation of information system to generate net income statements

under both approach parallelly

= To emphasize a large usage for applying of contribution approach

of inventory valuation in each compan

! http://www.zbierka.sk, 11.6. 2008
2 Kupkovi¢, M. a kol.: Kalkuldcie a rozpocty. SPRINT, Bratislava 2002. s. 72
Kajanova, J.: Ndklady a ceny. Iris, Bratislava: 2005. s.105
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2 METHODOLOGY
2. 1 Basic Comparison of Absorption and Direct Costing

For better understanding of presented problematic and detail explanation I am
using following example of income statements prepared under the absorption
and the direct costing approaches (Figure 2. Comparison of Absorption and
Direct Costing) according to the input data of ABC Company:

INPUT DATA OF ABC COMPANY (in EUR)

Beginning inventory in units 0

Units produced 6,000
Units sold 5,000
Final inventory in units 1,000
Selling price per units 20
Selling and administrative expenses:

Variable costs per unit 3
Fixed per year 10,000

Absorption Direct
Cost of a product unit costing costing
Direct materials
Direct labour
Variable overhead
Fixed overhead (30,000 EUR/6.000 units)
Total cost per unit

RV~ AN
N~ AN

Figure 1 - Input Data of ABC Company

Several basic points of detections can be deducted from following income
statements:

COMPARISON OF ABSORPTION AND DIRECT COSTING (in EUR)

ABSORPTION COSTING
Sales (5,000 units x 20 EUR) 100,000
Cost of goods sold:
Beginning inventory 0
Cost of goods manufactured (6,000 units x 12 EUR) 72,000
Goods available for sale 72,000
Less ending inventory (1,000 units x 12 EUR) 12,000 60,000
Gross margin 40,000
Less selling and administrative expenses
(15,000 EUR total variable + 10,000 EUR fixed) 25,000
Net income 15,000
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DIRECT COSTING
Sales (5,000 units x 20 EUR) 100,000
Less variable expenses:
Variable cost of goods sold:

Starting inventory 0

Variable manufacturing cost (6,000 units x 7 EUR) 42,000

Goods available for sale 42,000

Less ending inventory (1,000 units x 7 EUR) 7,000

Variable cost of goods sold: 35,000

Variable selling and administrative expenses

(5,000 units x 3 EUR) 15,000 50,000
Contribution margin 50,000
Less fixed costs:

Fixed overhead costs 30,000

Fixed selling and administrative expenses 10,000 40,000
Net income 10,000
Legend:

Note the difference in final inventories. Fixed overhead costs at 5 EUR per unit
is included under the absorption approach. This explains the difference in final
inventory and the net income (1,000 units x 5 EUR = 5,000 EUR)

Figure 2 - Comparison of Absorption and Direct Costing

a. Under the absorption costing method, it is possible to defer a portion of the
fixed overhead costs of the current period to future periods trough the
inventory account - known as fixed overhead costs deferred in inventory.
This difference we can explain as follows: Within the current period ABC
Company produced 6,000 units but sold only 5,000 units, thus leaving 1,000
units in the final inventory. Under the absorption costing method each unit
produced was assigned 5 EUR in fixed overhead cost attached to it or a total
of 5,000 for the 1,000 units involved. This amount of fixed overhead costs
of the current period has thereby been deferred in inventory to next
period, when (in a positive case) these units will be taken out of inventory
and sold. The deferral of fixed overhead cost we are talking about can be seen
clearly by analysing the 12,000 EUR of final inventory figure under the
absorption costing method:

Variable manufacturing cost: 1,000 units x 7 EUR 7,000 EUR
Fixed overhead costs: 1,000 units x 5 EUR 5.000 EUR
Total inventory value 12,000 EUR

In summary of the 30,000 in fixed overhead costs incurred during the period,
only 25,000 EUR (5,000 units sold x 5 EUR) have been included in costs of
goods sold. The remaining 5,000 (1,000 units not sold x 5 EUR) have been
deferred in inventory until the next period.
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. Under the direct costing method the entire 30,000 EUR in fixed overhead
costs have been treated as an expense of current period.

. The final inventory figure under the direct costing method is 5,000 EUR
lower than under the absorption costing method. The reason is that under
direct costing only the variable manufacturing costs have been added to units
of product and therefore included in inventory:

variable manufacturing costs: 1,000 units x 7 EUR = 7,000 EUR

The 5,000 EUR difference in final inventories explains the difference in net
income reported between two the costing methods. Net income is 5,000 EUR
higher under absorption costing since as explained above. 5,000 of fixed
overhead costs have been deferred in inventory until the next period under
that costing method.

. The absorption costing method makes no distinction between fixed and
variable costs — it is not well suited for Cost-Volume-Profit (CVP)
computations and analysis which we have emphasized as being important to
good planning and control. In order to generate data for CVP analysis, it
would be necessary to spend considerable time reworking and reclassifying
the absorption statement.

. The direct costing approach to costing units of products blends properly
with the contribution approach to the income statement since both
concepts are based on the idea of classifying cost by behaviour. The direct
costing data in Figure 2. Comparison of Absorption and Direct Costing
could be used immediately in CVP computation.

2.2 Extended Comparison of Income Data

In the next step I am paying my attention to the detailed impacts of inventory
valuation on extended comparison of income data (Figure 3. Absorption versus
Direct Costing - Extended Income Data):

ABSORPTION VERSUS DIRECT COSTING -
EXTENDED INCOME DATA (in EUR)

Basic data
Sales price per unit 20
Variable manufacturing costs per unit (direct material, direct
labour, variable overhead) 10
Fixed manufacturing overhead costs 150,000

Costs of producing one product unit
Under direct costing

Variable manufacturing costs 11
Under absorption costing

Variable manufacturing costs 11
Fixed overhead costs (bases on a normal production volume of

25,000 units per year — 150,000 EUR/25,000) 6
Total absorption costs 17
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Year 1 Year 2 Year3 > Years
Opening inventory in units 0 0 5,000 0
Units produced during the 25,000 25,000 25,000 75,000
year
Units sold during the year 25,000 20,000 30,000 75,000
Final inventory in units 0 5,000 0 0
Selling and administrative expenses — all fixed and each year 30,000
DIRECT COSTING
Sales 500,000 400,000 600,000 1,500,000
Less variable expenses* 275.000 220.000 330.000 825.000
Contribution margin 225,000 180,000 270,000 675,000
Less fixed expenses:
Manufacturing overhead 150,000 150,000 150,000 450,000
Selling and administrative 30,000 30,000 30,000 90,000
expenses
Total fixed expenses 180,000 180,000 180,000 450,000
Net income 45,000 0 90,000 135,000
ABSORPTION COSTING
Sales 500,000 400,000 600,000 1,500,000
Opening inventory 0 0 85,000 0
Add cost of goods 425,000 425,000 425,000 1,275,000
manufactured**
Goods available for sale 425,000 425,000 510,000 1,275,000
Less ending inventory*** 0 0 85,000 0
Cost of goods sold 425,000 340,000 510,000 1,275,000
Gross margin 500,000 400,000 600,000 1,500,000
Less selling
and administrative expenses 30,000 30,000 30,000 90,000
Net income 45,000 30,000 60,000 135,000

*Year 1: 25,000 units sold x 11 EUR =275,000 EUR
Year 2: 20,000 units sold x 11 EUR =220,000 EUR
Year 3: 30,000 units sold x 11 EUR =330,000 EUR

*%25,000 unit produced x 17 EUR = 425,000 EUR

*%%5,000 unit in inventory x 17 EUR = 85,000 EUR

Figure 3 - Absorption versus Direct Costing

The generalization of basic impacts of inventory valuation under absorption

and direct costing’:

3 Morse, J. W.: Cost accounting. Edison West Wesley Publishing Company. London

1981.p. 332
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a. When production and sales are equal - the same net income will be
realized regardless of whether absorption or direct costing is being used (see
year 1 Figure 3). The reason is that when production and sales are equal there
is no change for fixed overhead costs to be deferred in inventory or
released from inventory under absorption costing.

b. When production exceeds sales — the net income reported under
absorption costing will generally by greater than the net income reported
under direct costing (see year 2 Figure 3). The reason is that when more is
produced than is sold, part of the fixed overhead costs of current period
are deferred in inventory until the next period under absorption costing,
as discussed earlier. In year 2 for example 30,000 EUR of fixed overhead
costs of year 2 under absorption costing that is associated with unit sold is
charged against income for that year. Under direct costing all of fixed
overhead costs of year 2 have been charged immediately against income as a
period costs. As a result the net income for year 2 under direct costing is
30,000 EUR lower than it is under absorption costing. Figure 4.
Reconciliation of Direct Costing and Absorption Costing - Net Income
Data contains a reconciliation of direct costing and absorption costing net
income figure.

c. When sales exceed production — the net income reported under
absorption costing approach will generally be less then under direct costing
approach (see year 3 Figure 3). The reason is that when more is sold than is
produced inventories are drawn down and fixed overhead costs that were
previously deferred in inventory under absorption costing are released and
charged against income (known as fixed overhead costs released from
inventory) —overhead fixed cost released from inventory). In year 3 for
example the 30,000 EUR in fixed overhead cost deferred in inventory under
the absorption approach from year 2 to year 3 is released from inventory
through the sales process and charged against income. As a result the costs of
goods sold for year 3 contains not only of the fixed overhead costs for year 3
(since all that was produced in year 3 was sold in year 3) but 30,000 EUR of
fixed overhead cost from year 2 as well. By contract under direct costing only
the fixed overhead costs of year 3 have been charged against year 3. The
result is that net income under direct costing is 30,000 EUR higher than it is
under absorption costing. Figure 4. Reconciliation of Direct Costing and
Absorption Costing - Net Income Data contains a reconciliation of direct
costing and absorption costing net income figure.

d. Over an extended period of time — the net income figures reported under
absorption method and direct costing are same. The reason is that the long
run sales can’t exceed production nor can production much exceed sales. The
shorter the time period is the more the net income figures will tend to vary.

Horngren, CH. T.: Cost accounting. Prentice-Hall Englewood Cliffs, New Jersej 1982.
p- 239
GarrisoN, R. H.: Managerial Accounting. BPI IRWING, Homewood, Illinois 1988. p. 257
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RECONCILIATION OF DIRECT COSTING AND ABSORPTION
COSTING — NET INCOME DATA (in EUR)

Year1 Year2 Year3

Direct costing net income 45,000 0 90,000
Add fixed overhead costs deferred in inventory
under absorption costing / 30,000 /

(5,000 units x 6 EUR per unit)
Deduct fixed overhead costs released from

inventory under absorption costing / / -30,000
(5,000 units x 6 EUR per unit)
Absorption costing net income 45,000 30,000 60,000

Figure 4 - Reconciliation of Direct Costing and Absorption Costing - Net Income
Data

2.3 Sensitivity to Change in Production and Sales

This part explains an impact of inventory valuation in reverse situation from that
previous presented in Figure 3. Absorption versus Direct Costing - Extended
Income Data by stable level of a production and fluctuating amount of sales
during 3 years. An impact of inventory valuation by fluctuating level of
production and stabile amount of sales during 3 years is visible in Figure 5.
Sensitivity to Change in Production and Sales®:

a. Direct costing — net income is not affected by changes in production
under direct costing. Notice (see Figure 5.) that net income is the same for
all three years under the direct costing approach although production exceeds
sales in one year and is less than sales in another year => the only thing that
can affect net income under direct costing is a change in sales — a change
in production has no impact when direct costing is in use.

b. Absorption costing — net income is affected by changes in production
when production costing is in use:

=> Net income (see Figure 5.) under the absorption approach goes up in year 2
in response to the increase in production for that year and then goes down in
year 3 in response to the drop in production for that year. Note particularly
that net income goes up and down between these two years even though the
same number of units is sold each year. The reason for this effect can be
traced to the shifting of fixed overhead cost between periods under the
absorption.

4 Morse, J. W.: Cost accounting. Edison West Wesley Publishing Company. London
1981. p. 335
Horngren, CH. T.: Cost accounting. Prentice-Hall Englewood Cliffs, New Jersej 1982. p. 240
Garrison, R. H.: Managerial Accounting. BP1 IRWING, Homewood, Illi-nois 1988, p. 265
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= Next it is a question how a shifting of fixed overhead cost affects the net
income development (see Figure 5.). A production exceeds sales in year 2
thereby causing 10,000 units to be carried forward as inventory to year 3.
Each unit produced during year 2 has 6 EUR in fixed overhead costs attached
to it. Therefore 60,000 EUR (10,000 units x 6 EUR) of the fixed overhead
costs of year 2 are not charged against that year but rather are added to the
inventory account (along with the variable costs). As a result the net income
of year 2 rises sharply even though the same number of units is sold in year 2
as in the other years.

= The reverse effect occurs in year 3. Since sales exceed production in year 3
that year is forced to cover all of its own fixed overhead costs as well as the
fixed the fixed overhead costs carried forward in inventory from year 2. The
result is a substantial drop in net income during year 3 although as we have
noted the same number of units in sold in that year as in the other years.

c. As a prevention solution of imbalance between production and sales (by
under- or overpplied overhead)there exists a way to avoid the problems
entirely — to use normalize overhead rates and to place any under-or
overpplied overhead in a balance sheet clearing account of some type.

SENSITIVITY TO CHANGES IN PRODUCTION AND SALES

Basic data (in EUR)

Sales price per unit 20
Variable manufacturing costs per unit 10
Fixed manufacturing overhead costs 300,000
Selling and administrative expenses
(all assumed for simplicity to be fixed) 210,000

Year 1 Year 2 Year 3
Number of unit produced 40,000 50,000 30,000
Number of unit sold 40,000 40,000 40,000
Cost of producing one unit:
Under direct costing (variable 10,000 10,000 10,000

manufacturing costs only)
Under absorption costing:
Variable manufacturing costs 10,000 10,000 10,000
Fixed overhead costs (300,000 EUR
total spread in each year over the
number of units produced)
Total costs per unit

i
S
S
S
p—
E S
S
S
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DIRECT COSTING

Sales (40,000 units) 1,000,000 1,000,000 1,000,000
Less variable expenses (40,000 units) 400,000 400,000 400,000
Contribution margin 600,000 600,000 600,000
Less fixed expenses:

Manufacturing overhead 300,000 300,000 300,000
Selling and administrative expenses 210,000 210,000 210,000
Total fixed expenses 510,000 510,000 510,000
Net income 90,000 90,000
90,000

ABSORPTION COSTING

Sales (40,000 units) 1,000,000 1,000,000 1,000,000
Opening inventory 0 0 160,000
Add costs of good manufactured* 700,000 800,000 600,000
Goods available for sale 700,000 800,000 760,000
Less ending inventory: 0 0
160,000**

Cost of goods sold (40,000 units) 700,000 760,000
640,000

Gross margin 300,000 360,000 240,000
Less selling and administrative expenses 210,000 210,000
210,000

Net income 20,000 90,000 90,000

*Year 1: 40,000 units x 17.50 EUR = 700,000 EUR

Year 2: 50,000 units sold x 16.00 EUR = 800,000 EUR

Year 3: 30,000 units sold x 20.00 EUR = 600,000 EUR
**Observe that 50,000 units are produced in year 2 but only 40,000 units are
sold. The 10,000 units going into the ending inventory have the following costs
attached to them:

Variable manufacturing costs: 10,000 units x 10 EUR 100,000
Fixed manufacturing overhead costs 60,000
Total inventory cost 160,000

Figure 5 - Sensitivity to Change in Production and Sales
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3 CONCLUSION

On the basis of the text in the presented entry can be defined:

= Manufacturing costs of inventory in income statement in the direct
costs form follow management thinking more closely than the absorption costs
do form for these statement. For this reason management finds it easier to
understand and to use direct cost report.

= Quality implemented information system in company provides large
options to generate from identical account dates either absorption costing or
direct costing structure of the net income statement by related adequate
objective methodology of inventory valuation.

= The profit for a period is not affected by changes in absorption of fixed
expenses resulting from building or reducing inventory. Other things
remaining equal (for example, selling, prices costs, costs, sales mix), profits
move in the same direction as sales when direct costing is in use.

= Direct cost constitutes a concept of inventory costs that corresponds closely
with the current out-of-pocket expenditure necessary to manufacture the goods.

= For this reason it ties in direct costing by precise inventory valuation with
such effective plans for cost control as standard costs and flexible budgets
and other managerial accounting tools.

= Although the contributory approach cannot be used externally either for
financial reporting or for the tax purposes for the reason of its more objective
content it can be used internally by managerial accounting experts for
management purposes.
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COMBINATION OF THEORETICAL KNOWLEDGE
AND SOFTWARE ABILITIES — AN IMPORTANT
PRESUMPTION FOR EFFECTIVE APPLICATION OF SPC

KOMBINACIA TEORETICKYCH ZNALOSTI
A SW MOZNOSTI - DOLEZITY PREDPOKLAD
EFEKTIVNEJ APLIKACIE SPC

DARJA NOSKIEVICOVA

1 INTRODUCTION

Today there are many statistical software packages wholly or partially
specialized in statistical process control methods (SPC). They offer not only
classical Shewhart control charts but also advanced methods suitable for
nonstandard situations when classical Shewhart methods fail (EWMA chart,
CUSUM chart, ARIMA chart, Toolwear chart, Short run charts, Acceptance
chart, Multivariate chart etc.). Selection of a suitable control chart is
a fundamental presumption for the successful application of SPC but it is not the
only one. The PC programs ask for some parameters whose setting determinates
correct application of the selected control chart. And information in Helps is not
sufficient. User must have sufficient theoretical background to be able effectively
and correctly apply advanced SPC methods. Only combination of sufficient
theoretical knowledge and SW abilities leads to effective application of SPC.

This article analyses the above mentioned problem when setting optimal
parameters for EWMA control chart. The SW Statgraphics Plus version 5.0 was
used for the solution.

2 DESCRIPTION OF EWMA CONTROL CHART

The EWMA (exponentially weighted moving average) control chart is a solution
for the situation when we are interested in detecting small shifts (about 1,50 or
less) supposing uncorrelated data. For correlated data there exists special type of
EWMA control chart — dynamic EWMA control chart. In this paper we do not
deal with this special EWMA control chart.

The test criterion in the EWMA chart Yy is defined as follows:
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k k k—j 1)
Ye=(1-A)"Yp+A.>(1-1) ].f(xj)
j=I
forj=1,2,.kandforO< A <1,

where f{x;) - means the value of the sample measure,

k - means the subgroup order,

Y, - means the target level of the parameter of the controlled

quantity distribution.

f Y,=u, (1, is the process target) and function f{x;) is a sample meanXx ;,
then we have the EWMA control chart for sample means. When subgroup size n
= 1, then we have the EWMA control chart for individuals.

EWMA control charts are charts with memory which is unlimited and unequal.
Properties of this memory are determined by the parameter 4 (0 < A <1).
Centre line in the EWMA control chart for sample means CL = 14, .

Control limits for this control chart are as follows:
UCL=CL+K.Ogpy = Uy +K.Cpp, |

LCL=CL=K.Oppppy =ty —K.Oppnss .

where K - means the constant for setting control limits.

Standard deviation Ggpy is:

0 | A oy
Oomu =~ 57 U= (1=2)] @

where O, - means a target level of standard deviation of controlled quantity,
n - means a subgroup (sample) size.

As opposed to the Shewhart control charts control limits in the EWMA chart
depend on the sample time moment k but quite quickly they approach steady
state values

UCL,=CL+K.0,=u,+K.o,,
LCL,=CL-K.o,=u,-K.o,, ®)
where 0, we compute as
o,=% | A @)
* Jn\N2-2

To be effective against a small process shift the EWMA control chart must be
correctly designed. That means we must design suitable combination of
parameters A a K so that this combination gives suitable ARL performance for
detecting small shift of predetermined size. What does it mean? Does every user
know what ARL performance is and how the values of parameters A a K are
connected with it to be able to design optimal EWMA chart? Could he find the
answers in Helps? Is the answer in Helps sufficient for the user without any
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theoretical background? We try to find answers to these questions in the next
chapter.

3 ANALYSIS OF HELPS

In this chapter an analysis of the helps in SW Statgraphics Plus version 5.0 which
was used for the solution of the example in the last chapter of this article has
been done. We are interested especially in the information about parameters A, K
and ARL. For the comparison an analysis of the relevant part of the helps in the
on line manual of the latest version of Statgraphics - Statgraphics Centurion XV
will be done, too.

The Dialog Box is decisive one for the effective design of the EWMA chart (see
Fig.1).

EWMA Chart Options

 |pitial Shudy
" Contral to Standard AL at |0 zigma = 5599

Cancel

Exclude. ..
! Help I
E* A Control Limits FRange Control Limits

s

pper: Upper:
2.0 Sigma |3'EI Sigma

Lowwer: Lower:

Ii
-3.0 Siama |'3»':' Siama

Figure 1 - Chart Options dialog box

Here we can read information about effectiveness of the chart offered
automatically by the system and when we find out that this chart design does not
meet our requirements we can change parameters 4 a Kso that their
combination ensures ARL performance that satisfies our demands in a better
way.

But is a common user able to read this information in the dialog box or to do
effective changes in the chart design? Does he know what is ARL and is he able
to set the value of ARL? Does he know when to change the number in the field
next to the ARL? Does he know what is the best value of 4 ? Does he know what
is Upper and Lower Sigma and when, why and how to change these values?
Does he find sufficient answers in Helps?
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In the Help of the Chart Options dialog box in Statgraphics Plus version 5.0 (see
the arrowhead on Fig.1) the user can find these instructions:

Lambda

Enter a value for the weighting factor that will be applied to each new
observation in the moving average calculation. A larger value of lambda gives
more weight to more recent subgroups. Enter a value greater than or equal to
.001 and less than or equal to 1, the default is 0, 1.

EWMA Control Limits

Upper Sigma
Enter a value for the multiple of sigma that will be used to calculate the UCL.

Enter a numeric value greater than or equal to 0 and less than or equal to 10, the
default is 3,0.

Lower sigma
Enter a value for the multiple of sigma that will be used to calculate the UCL.

Enter a numeric value greater than or equal to -10 and less than or equal to 0,
the default is -3,0.“

For the comparison there is the contents of the helps regarding A, K and ARL in
the on line manual of the latest version of Statgraphics - Statgraphics Centurion
XV:

Lambda is:

The smoothing parameter of the moving average A where 0 < A < 1. The
smaller lambda is, the more influence past data has on the plotted values. The
value of /A and the sigma multiple K are often selected so as to achieve a desired
sensitivity or average run length in the presence of small process shift.

ARL is:

The approximate average run length for an EWMA chart with selected A and K.
If you enter new values, the ARL will be updated instantaneously. Note that
sigma multiple for the EWMA chart has been lowered to K = 2,7 rather than K =
3,0 in order to achieve the same false alarm ARL as a normal 3-sigma Shewhart
chart.“

The information about the EWMA chart parameters in Statgraphics Plus,
v. 5.0 does not contain any information about ARL and relations between
ARL, A and K. As regards to the setting values of these parameters it gives
vague instructions. Help in Statgraphics Centurion XV contains some
information about ARL and it warns of the relation between ARL, A and
K. But there is no recommendation regarding to the selection of values of
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these parameters. For the user without any theoretical background this
information is not sufficient for an optimal design of the EWMA chart.

More detailed information about ARL, A and K, their relations and setting their
optimal values is given in the next chapter.

4 DESIGN OF EWMA CONTROL CHART

4.1 Average Run Length

Average Run Length (ARL) is one of the measurements for description of the
performance of a control chart. ARL is the average number of points that must
be plotted in a control chart before a point indicates an out - of — control state.

When data are uncorrelated then for any Shewhart control chart the ARL can be
computed as:

arL="1, ©)
p
where p is the probability that any point falls outside the control limit in a control

chart.
For the EWMA chart ARL can be calculated as follows assuming that L(u) is the

ARL and the EWIYI?é}stazts W%w ?{ u {Frc/)%ﬁl%; 1987a, 1987b):

where - UCL a LCL are control limits,
- f{x) is the N(u, 6? / n) density function.

©)

This integral equation for L(.) is a Fredholm integral equation of second kind. It
can be approximated numerically (Crowder, 1987a, 1987b).

The ARL corresponding to a risk of the false alarm ¢ (i.e. probability that a
point in control chart falls outside the limits even if the process is in control) is
signed ARL/(0). It is the average number of points before an out-of-control signal
is given when the process is actually in control. The risk & we need to have as
low as possible so ARL(0) should be as high as possible. In practice decision
about ARL(0) depends on economical factors such as costs for the process
interruption and the looking for the out-of-control state causes costs.

For instance in a control chart for variables where we suppose normal
distribution of the controlled quantity and three-sigma control limits, probability
that the point will lie between these control limits is 0,9973. Thus probability
that any point will lie outside the limit p = 1- 0,9973 = 0,0027. From this
ARL(0) = 1/0,0027 = 370. That means even if the process remains in control, an
out-of-signal will be given on average every 370 samples (points in a chart).

When we want to have the EWMA control chart corresponding to the three-
sigma limits Shewhart control chart then we use ARL(0) =370.
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The ARL corresponding to a risk of missing alarm /3 (i.e. probability of not

detecting the shift in the process mean of a given size 0 on the first subsequent
sample) is signed ARL(J ). It is the average number of points in control chart
that must be taken to detect a true process shift once one has occurred. For
instance when ARL(J) =8 it takes on average 8 points after true process shift
has occurred before detection (point out of limit) of such out-of-control state. We
want ARL(J ) to be minimal.

When we compute ARL(0) in the EWMA Chart Options dialog box in
Statgraphics Plus v. 5.0 we must have number 0 in the field next to the word
ARL. When we want to compute ARL(J), we must enter into this field the

value of 0 . O is a size of the shift expressed in the process sigma o which we
want to detect as soon as possible (critical size of the shift). Its magnitude will
likely depend on factors such as a process capability relative to specifications and
costs of adjusting the process (Crowder, 1989).

As we can see on Fig. 2a, b, values of ARL change with changes of parameter 1
and upper and lower sigma constant X for setting EWMA control limits.

EWMA Individuals Chart Options

Type aof Study Lambda:

T G »
[ritial Study ‘ Barel
" Contral to Standard | &ARL at Figma
Ewxclude. ..

Help

0K

Ebdi Control Limits MA[Z] Control Limits

Rper: Upper:
@ Sigrna 3.0 Sigma

Lowwer: K

@ Sigma -3.0 Sigma

JIILULE

Figure 2a - Influence of changes of lambda and upper and lower sigma
Jor setting EWMA control limits K on the value of ARL

Combination of A =0,5 and K = 3 gives ARL(0) nearly 398 (see the dialog box
on Fig.2a), combination of 4=0,17 and K = 2,827 gives ARL(0) = 370 (see the

dialog box on Fig.2b). How to set parameters /4 and K to obtain requested value
of ARL will be explained in the next paragraph.
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EWMA Chart Options X

Type of Study Lambda oK.

g
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Cancel
" Contral to Standard ARL at zigma
Exclude...

Help
E'w/bds Contral Lirnits Fange Control Limits

Lppas Upper:
Sigma 3.0 Sigma

Lower; K

e

‘W Sigma -3.0 Sigma
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Figure 2b - Influence of changes of lambda and upper and lower sigma
Jor setting EWMA control limits K on the value of ARL

4.2 Setting optimal combination of parameters A and K

Parameter A is a smoothing parameter which determines properties of the
EWMA control chart memory and it pays for A that (0 < A4 < 1). Parameter X is
the constant for setting control limits.

The combination of parameters /4 and K is considered to be optimal when for a
fixed false alarm o this combination produces the smallest possible risk § for a

specified shift in the process mean. For setting of optimal values of 4 and K we
can use nomograms (Crowder, 1989).

We recommend the following steps for setting optimal values:

1. Choose the smallest acceptable ARL(0).
2.  Decide what magnitude of a shift in the process must be detected as quickly
as possible (critical shift 0 ) i.e. which has a small ARL (ARL(J)).

3. Choose the parameter 4 which produces a minimum ARL for the critical
shift using Crowder nomogram (Fig. 3) for ARL(0) =370 or 250 or 100 or
50 and for the shift from 0,25 to 4 where the shift is expressed as a multiple
of the standard deviation of the sample average A (A= 5.«/; ,Wherenis a
sample size).
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Figure 3 — Nomogram for optimal A vs. shift A

Optimal A is read from the nomogram so that we find on the x-axis the
critical shift & expressed as A and through the curve for ARL(0) selected
in the step 1 we read optimal value of A4 on the y-axis.

Find optimal parameter K for setting control limits in the EWMA chart
which satisfies the in-control ARL(0) set in the step 1. Use for it the next
Crowder’s nomogram (Fig. 4).

3.5
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/?/ 100
2.5 /. o
50
K 2 //////
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Figure 4 — Nomogram of K vs. A
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Each curve in this nomogram represents all possible combinations of /4 and
K (A 20,01) producing the in-control ARL(0) associated with that curve.
For the documentation of it there is a table 1 in which you can see
combinations of 4 and K (with the most preferable values of 1) that
approximately produce ARL(0) =370.

Table 1 Combinations of A and K for the same ARL(0)

A 0,05 0,10 0,15 0,20 0,25 0,4
K | 2,490 2,701 2,8005 | 2,859 2,898 2,959

ARL(0) |3703 370,0 370,3 370,0 370,4 370,5

Optimal K can be found so that we find on the x-axis value of A set in the
previous step and through the curve for ARL(0) selected in the step 1 we
read optimal value of K on the y-axis.

5. Enter this optimal A and K to the EWMA Chart Options dialog box in
Statgraphics and read if this combination gives ARL(0) set in the step 1.

6.  As the readings from the nomograms need not to be precise enough, it is
possible that there is some difference between target ARL(0) (step 1) and
ARI(0) in Statgraphics. In that case we must try to change precision of the
parameters A and K through the Chart Options Dialog Box to obtain the
target value of ARL(0).

7. Compute ARL(5) for the critical shift so that change number 0 in the field
next to the ARL into J - critical shift expressed as a multiple of the process
standard deviation o .

After these steps computations and construction of the EWMA control chart with
determined parameters are realized. All the steps are shown on an example in the
next chapter.

5. AN EXAMPLE
5.1 Description of the situation
We have 80 individual measurements of a quality characteristics (in mm).

Sample size n = 1 and sample interval is 10 minutes. We want to detect as soon
as possible shift from [, =950mm (target value of the process mean) to

WU, =162mm (critical value of the process mean with which the process
produces unacceptable portion of nonconforming units). The target process
standard deviation 0, is 12 mm. We want to apply the two-sided EWMA control
chart for averages corresponding to the ARL(0) performance of the classical
two-sided Shewhart chart for averages based on the target values of |, and G,,.
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5.2 Solution

L. For the first time we must in the EWMA Individuals Chart Options dialog box
specify target values of parameters -mean ([, =950mm) and sigma (0, is
12mm) — see Fig. 5, number L.

EWMA Individuals Chart Options

- Type of Study ambda: oK
™ Initial Study @ Cahcel

114
{* Cortrolto Standard | ARL &t |0 sigm
! Exclude. ..

Help

EWwtA Control Limits — MB[Z] Control Limits
Cantral ta Standard

BRET: Upper:
@ i an Siana Specify Parameters;
Lawer: 114 Lawer: ' ’

2?’ Sigma -30 Sigma

Figure 5 - Steps I and 1I-4

EWMA Individuals Chart Options X

Tope of Study Lambda: “

" |nitial Study

Cancel
{* Control to Standard | ARL at |0 sigm
! Exclude...
Help

Control ko Standard

- E'w/bdds Contral Limits — MB[2] Control Limits

|pper:

a0 S Specify Parameters:
- |980,0

Lower: Mean:

-3.0 Sigma Sigma: 12.0

Figure 6 - Steps II-5
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II. Then we find optimal 4 and K applying the steps described in the previous

chapter.
1.

2.

We decided to select ARL(0) = 370. It corresponds to ARL(0) of
the three sigma limits Shewhart control chart.

The critical magnitude which we want to detect in control chart as
soon as  possible is 12 mm  (4;—4,), 1ie.

=, —1,)/ 0, =12/12=1. A=8n=1+1=1.

For A =1through the curve for ARL(0) = 370 in nomogram on the
Fig. 3 we have found that the optimal parameter A is
approximately 0,14.

For optimal A =0,14 through the curve for ARL(0) = 370 in
nomogram on the Fig.4 we have read that the optimal parameter
K is approximately 2,8.

We entered these values of 4 and Kinto the EWMA Chart
Options dialog box and the program computed ARL(0) = 385,9
(see Fig. 5, character 11-4).

Because obtained ARL(0) is different from value 370, we try to
change precision of the parameter K to produce ARL(0) closer to
370. We left A=0,14 and we change K from 2,8 to 2,785 and

ARL(0) is nearly 370 (see Fig.6). We consider A=0,14 and K =
2,785 to be optimal values that give minimal ARL(J ), i.e.
minimal ARL(1).

This minimal ARL(1) we find out so that we change value next to

ARL from O to 1 and the program immediately
computes ARL(8) =9,6 (see Fig. 7). It means that the EWMA

chart for individuals with A =0,14 and K =2,785 will gives signal
about the shift 16, on average 10 samples after the shift has
occurred.

For now it is possible to run the computation of the control limits and
construction of the EWMA control chart using optimal parameters
A =0,14 and K =2,785 (see Fig. 8).
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EWMA Individuals Chart Options
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Figure 7 - Step 1I-6
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Figure 8 -EWMA control chart

From Fig. 8 we can conclude that the analysed process is not in stable state (it is
out of control).

6 CONCLUSIONS

In this article there was analyzed the rate of information given by SW
Statgraphics Plus version 5.0 and Statgraphics Centurion XV as to the correct
design of the EWMA control chart. It was concluded that given information is
not sufficient. The article offered the procedure for setting optimal parameters A
and K which is a combination of theoretical knowledge and SW abilities. It was
shown on the example.
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SELF-EVALUATION AS AN IMPORTANT
INSTRUMENT OF PERSISTING ENHANCEMENT OF
QUALITY AT UNIVERSITIES

SAMOHODNOTENIE AKO DOLEZITY NASTROJ
TRVALEHO ZLEP SOV{XNLA KVALITY NA VYSOKYCH
SKOLACH

ANNA SATANOVA

1 INTRODUCTION

For organizations, which want to get total image about their assumes and want to
visualize their results for themselves and also for their surroundings is ideal
instrument of self - evaluation unit system of evaluation quality (The Common
Assessment Framework — CAF Model).

The CAF Model is instrument of complex management of quality, inspired with
model of exceptionality European foundation for management of quality
(EFQM) and of model German Academy Speyer.

The CAF Model appears from supposition that organization achieves
extraordinary results in efficiency in relation to citizen/ clientship, employees and
in relation to association on the basis of leadership, strategy and planning,
employees, partnerships and processes.

CAF Model provides eye upon the organization from different angles and
concurrently analyse the efficiency of organization. For CAF Model are final
category organizations of government and public administration. This model
isusable for those, who have experience with comprehensive management
of quality already and also for those, who want to pay more attention to quality.
The basis for CAF Model is self — evaluation own organization, which provides
data, in what is organization good and what are further chances of beating
up own activities simultaneously.

2 CAF MODEL AND ITS STRUCTURE

CAF Model can be applied in organization of public sector considering their
particularities as an elementary instrument for application of techniques and
practices management of quality, whom destination is beating up of efficiency.
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CAF Model consists of criterias and subcriterias destined to formulation of
motives for permanent beating up. The model comprises 9 criterias, of which is
5 criterias of assumes and 5 criterias of results. (Picture 1)

In terms of every criteria is banded evaluation of:
= strengths of organization,
= areas, in those is beating up necessary and possible

CAF Model
ASSUMES RESULTS
> >
3 7
Employees Resultsin | |
m | ] Relation to
Employees
Resultsin Key Results
Leadership || Strategyand | | Processes Relationto | | of Efficiency
Planning | Citizens and
Clientship
Results in
— Partnerships and 1 - Relationto |4
Sources Company
<

INNOVATION AND LEARNING

Picture 1 — CAF Model

Criterias 1 — 5 are dealing with characteristics of assumes in organization. These
characteristics define what organization does and how approaches to tasks, that
eventuate in achieving of desired results.

The evaluation of these activities is based on the base of panel of evaluation of
assumes. /1: page 92- 106/

From criteria 6 to criteria 9 evaluations is centred on results. In illative criterias
are measured perceptions of what our employees, clientship — at faculties,
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students at universities and society think about organization (what they think
about faculty and university in this case).

At the same time organization has indicators, indexes of efficiency, that indicate
to what measure organization perform its destination, that organization define
itself - so called impacts and consequences. Also these answers and their
evaluation is based on the panel of evaluation of results. /1: page 92-106/

3 APPLICATION OF CAF MODEL AT TECHNICAL
UNIVERSITY IN ZVOLEN

In this part of contribution will be presented results of grant task VEGA-08-018-00
»Loading of common system of evaluation of quality (of CAF Model) at the
Faculty of Wood Sciences and Technology of Technical University in Zvolen* of
solutionists at Department of Business Economy during the year 2008. From
CAF model was chosen only criterias, that I solved as a owner of criteria 3 and 7
to self-evaluative report. (Picture 1)

Criteria 3: Employees

Employees form the organization. They are the most important key
of organization. The way how employees cooperate with one another and how
they manage available sources define the achievement of organization in final
consequence. The basis for provision of devotion and participation of employees
on the way of organization to exceptionality is respect, dialog, empowering and
also provision of safe and healthy unobjectionable workbench.

The organization manages, develops and carries through the powers and full
potention of its employees from individual level to level of all organization for
the purpose of support of strategy, planning and effective behavior its processes.

In terms of this supposal of criteria 3: Employees evaluated the Technical

University in Zvolen (TUZVO) on the basis of pursuance three subcriteria (3.1,

3.2, 3.3), In terms of those was evaluated 21 areas of academic activities:

3.1 Is TUZVO planning, managing and innovating human resources
transparently in regard to strategy and planning? (6areas)

32 Is TUZVO identifying, developing and using skills of employees
consistent with individual and organizational goals? (8 areas)

3.3 Is TUZVO integrating employees by enlarging of open dialog and
competence delegation? (7 areas)

In terms of these subcriterias and as well as individual areas were documented:
= periphrases of individual activities,

= connection on others criterias and subcriterias of CAF model,

= exidences of these criterias and subcriterias in documentation of TUZVO.

Finally we specified strengths of TUZVO abreast of evaluation of assumes
of criteria 3, area for beating up and point evaluation.
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Subcriterion 3.1: Is TUZVO planning, managing and innovating human
resources transparently in regard to strategy and planning?

Strengths:

- pursuance of needs in area of education and Science and Research Activity
(SRA) in relation to pedagogical process and SRA,

- strategy and policy of management of man-power is component of full-
academic TUZVO documents,

- selection, obtaining, placement and development of human recourses,

- seminars, trainings, conferences and others educational activities,

- advisable working conditions, charge of health and safety.

Areas of improvement:
- criterias for selection, support, rewarding and valuation of employees and
manager positions.

Items up — 64 items.

Subcriterion 3.2: Is TUZVO identifying, developing and using skills of
employees consistent with individual and organizational goals?

Strengths:

- employees within work career submit particular documents — verifications,
attestations, certificates, etc. Lector and researcher publication and quotation
activity is monitored, valuated each calendar year,

- support of internal and external mobility of employees.

Areas of improvement:

- employees participate in educational activities for requirement of employer
as well as for self-education. Activities have operational character mostly,

- employer monitors employees education and training cost, returns are not
quantified,

- adaptation plan as an individual material does not exist at TUZVO.

Items up — 53 items.

Subcriterion 3.3: Is TUZVO integrating employees by enlarging of open
dialog and competence delegation?

Strengths:

- communication, dialog and also stimulation of team work is realized in self-
government of TUZVO - university senate, faculty senates, convocation
of TUZVO and faculties, in other establishments of university, for example
academic community, consultative body of rector and deans of faculties
(advisory board, management, consultative board, commissions...),
collective bargaining, progress meeting of department, foundations and other
places in TUZVO,

- employer organizes periodic meeting and negotiation with representatives
of university trade-union, session with academic community of TUZVO.
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Areas of improvement:

- employees do not participate in planning, making strategies, goals and
individual processes, inventor is the top management of TUZVO,

- questionnaire enquiry for feedback for employees are realized rarely
in TUZVO, mostly by students as the result of lector education process,

- discussion and other form of valuation of superior is not realized.

Items up — 37 items.

Criteria 7: Results - Employees

Results that organization reaches toward competence, motivation, satisfaction
and performance of employees.

Results compared with employees of TUZVO were defined on the base of two
subcriterias (7.1, 7.2) and within it we have quantified 17 areas of activity
in TUZVO, as follows:

Appreciate what results reaches organization in order to fulfill expectations
of employees by:

7.1 Results of satisfaction measuring and motivation of employees. (8 areas)
7.2  Indicators related to results compared with employees. (9 areas)

Also within this criteria, subcriterias and individual areas were documented
description of particular activities, interface and verification.

Analogous to assumes we have also specified strengths, areas for development
and point valuation in results — criteria 7.

Subcriterion 7.1: Results of satisfaction measuring and motivation
of employees.

Strengths:

- measuring of employees satisfaction with top management is realized as the
motion of academic senate members in elections of position — rector, vice-
rector, dean, subdean, measuring of satisfaction with middle management
is realized by selection process, where one member of selection committee
is representative of employees, line management is selected by department
leader. Satisfaction measure with top management, how management
determines and meets with goals for individual areas with assigned finance
sources, is manifested in concrete application and realization of projects
(moving and relocating of the Faculty of Ecology and Environmental
Sciences, sport hall Lanice, etc.),

- TUZVO is open toward transformation what forwards to efficiency and work
rationalization, modernization of education rooms and places and reduction
of economic operation cost of TUZVO. For example realization
of University Information System, Sofia, Attendance Information System,
Credit, reconstructions of objects, realization of projects,
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- Employees are content with saving the finance sources and protection of the
environment in TUZVO, flexible work time is applied and also special
setting of work time.

Areas of improvement:

- employees are satisfied relatively with work situation and culture
of organization. Situation and relationships have formal character mostly.
Complaints and actuations of employees are solved by course of low only.
Results and correction measures are solved long time and do not meet with
effects,

- employees approach and support changes, they expend advanced work
endeavor also in special situations. Satisfaction with motivation is not equall.

Items up — 58 items.

Subcriterion 7.2: Indicators related to results compared with employees.

Strengths:

- measuring of productivity — performance is objectively valuated particularly
in educationists and researchers (number of standard hours in education
process — direct, indirect education, publication activity — specification,
research activity, projects, grants, etc.),

- information and communication technologies are used at TUZVO almost in
all activities, education, research, administration, economy, work — wages —
personal system, catering system, library system, attendance information
system,

- employees with installation of new information system and programs take
part obligatory training to obtain skills and competence to work in new
programs.

Areas of improvement:

- enquiry of employees satisfaction with valuation of top management and also
valuation of work position is not realized at TUZVO,

- exception endeavor of employees is expressed in bonus or special extra pay
respectively. Bonuses toward budget represent approximately 7,30% toward
wages, personal extra pays approximately 2% toward wages. Bonuses are not
planned in budget excepting 1% to fond of rector.

Items up — 59 items.

4 CONCLUSION

Application of CAF model as the system of quality measuring valuation
in Slovak Republic contributes the reformation and increasing of performance
in whole state administration. Together CAF model is expression of whole
dynamic development of country. Also experience with application of CAF
model at TUZVO demonstrates that definition of strengths and weakness as well
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as point valuation of individual criterias and subcriterias and results will be
attend on increasing on organization performance.

Paper is dealing with problem of expoitation model CAF — THE COMMON
ASSESSMENT FRAMEWORK as an important instrument of self-valuation
of quality in sector of administration of state and public. This model is applied
in condition of the Technical University in Zvolen, they are selected two
valuation criterias — 3. employees and 7. results bearing on employees.
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APPLICATION OF THE TARGET COSTING
FOR STRATEGIC ORIENTATION
OF MANAGERIAL ACCOUNTING

VYUZITIE PRINCIPOV KALKULACIE CIECOVYCH
NAKLADOV PRE STRATEG}CKU ORIENTACIU
MANAZERSKEHO UCTOVNICTVA

MAREK POTKANY, MARTINA BABIAKOVA

1 INTRUDUCTION

The importance of managerial accounting is defined as providing correct
information to responsible managers considered to be appropriate for business
decisions which are obvious in all company areas of activity. The task of
managerial accounting as controlling information support (Krdl, 200I) more and
more frequently orientates on strategic company management because the
fundamental factors such as revenues, costs, profit and others are influenced
already before the production starts itself. Strategic orientation of management
accounting is visible especially in the area of target costing calculation and the
necessity of orientation on market and customers. This is very important part
in Calculation and budgeting too (Skoda, 2004).

The primary task is not to find out how much a product costs, but how much
a product can cost so that it is possible to be sold for a particular market price.
Calculation as a pricing tool is in the areas of strong competition therefore slowly
losing its significance. Price is determined by the market and it is not possible to
offer the product at the market for ahigher price. Thus companies have to
manufacture products with such costs which can be covered by the final price.
Therefore it is important to plan costs not only in the manufacturing stage but at
the initial stages of the production performance. Production costs are influenced
especially by its characteristics and manufacturing methods. These aspects are
the result of research, development and preparation of manufacturing processes.
Majority of performance costs are decided already in pre-manufacturing stages
since there are already determined such factors as technological progress and
performance characteristics. It is proved that 85 to 90% of costs relating to
performance are the result of decision made in pre-manufacturing stages
(Foltinova a kol. 2007).
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2 METHODOLOGY

Target costing calculation also referred to as target oriented method of costing
calculation has its origins in Japan. In 1980’s it spread to our continent through
American daughter companies in Western European countries. In 1990°s more
than 80% of engineering and electro technical industry companies in Japan used
this method of calculation (Tumpach, 2008).

The basic idea of target costing calculation is in setting the limits for maximum
allowable costs which should not exceeded by company manufacturing. This
limit is untraditionally set on the basis of technical and economic standards of
tangible consumption but as the rest which remains from the product price minus
the target required profit (Foltinovad a kol., 2007). According to Macik (Macik,
1999) allowable costs are set by subtracting the target profit from the target price.
Allowable costs are compared with standard drifting costs and the final
difference shows the necessary cut of costs already at the product development
stage.

Allowable costs = target price — target profit

The base for using this method is the existence of relatively stable or beforehand
expected market price (target price). This price must reflect especially the value
perceived by customers, characteristics, quality and competitive or substitute
performance price. The price should be verified by marketing research which
should focus on target group of customers’ preferences.

Besides the target price it is necessary to determine also the target profit that is
usually determined in the absolute value or with the use of return on sales index
(ROS) or return on costs (ROC):

Profit ) ROC = Profit
Sales Costs

ROS =

@

According to the stated level of return on sales it is then possible to determine the
level of the target profit:

Target profit = (market price XIRTTO ) 3)

Target profit = (target price x index Ry) / (1+ index Ry) (4)

Determining the target profit is possible also on the basis of required return of
investment i.e. profitability and return on assets -ROA (Foltinova, a kol.,2007):

Pr ofit Gross sales

ROA= X )
Gross sales Assets
Form this can be derived the index of output profitability — OP
OP = (Ryx x Assets) / Gross sales (6)
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It is then possible to determine the required level of target profit and the level of
allowable costs

target profit = target price x output profitability @)
allowable costs = target price — target profit ®)

The problem arouses if the target costs are lower than real costs necessary to
secure the manufacture of a particular product. Company can then solve the
particular situation as follows:

- gives up the idea of a new product launch,
- gives up the idea to achieve the minimum profit level,
- tries to lower the real manufacture costs,

- attempts for product functional differentiation so that the customers are
willing to pay more than just a standard product market.

Especially the last three options are alternatives, which can significantly help to
advance each business and entrepreneurial activity and its use individually or in
combination lead to significant success of many foreign companies. However
they require approach based on value analysis principles, where there it is, in
case of target cost calculation, possible to apply quantitative functional analysis
and the methodology of functional costs analysis.

2.1 Value Analysis Principles at Target Costing Calculation

Value analysis represents a systematic approach to evaluation of product
characteristics which enables to fix alternatives that can improve the product
quality, defined as the proportion of its commercial characteristics and costs.
This proportion can be increased by two possible ways (Foltinova a kol. 2007):

— preserving product qualities and lowering the costs,
— keeping the present cost level and improving the qualities.

Value analysis seeks in all parts of the product the cheapest solutions by
identifying improvements that lower the costs and do not limit functionality or
eliminate unnecessary functions that increase costs. From the point of view of
value analysis as the most important are considered those pieces of information
which closely define the relationship between the customers’ requirements on
product quality and its individual parameters (quality-function deployment,
QFD) and the information where it is necessary to deal with finding the
disharmony between the customer expectations and real costs (functional costs
analysis, FCA) (Tumpach, 2008). The use of these tools is in this article
represented by a practical case study.

In real life it often happens that high production costs are not the result of the fact
what the real customers’ needs are but more what is supposed their needs will be.
At target costing calculation it is therefore by means of marketing research
necessary to find out the customers’ requirements on performance and put them
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into balance with performance parameters. Quality-function deployment (QFD)
deals primarily with this analysis.

On the other hand the functional cost analysis focuses on finding out any
inconsistency between customers’ preferences and real costs. There is though
aproblem with stating customers’ qualified point of view on some of the
performance parameters since customers can express their requirements
regarding the performance look and its basic functions but not its individual
parts. Therefore the functional cost analysis gets the data from QFD. It is
important to realise that setting the basic customer preference is for customers the
most important cause of their interest in performance and in case it is absent
performance starts to be for customers uninteresting and for the company
unsalable. According to this fact the functional cost analysis sets the
inconsistency between customers’ preferences and real costs at minor -
supplementary functions.

2.2 Case study

In order to develop new kitchen furniture QUERCUS we did the marketing
analysis, which revealed that from the point of view of potential customers the
most important are the following attributes listed also with the percentage:

- enough storage space 35%,

- build-in appliances 25%,
- spacious working space 25%,
- modular principle + instal. of accessories 15%,

The price survey pointed out that an ideal initial market price would be 1 000 €.
For the company a favourable sales profitableness is the index of 20%. After
quantitative functional test of customers’ requirements on product performance
and its individual components were found the following facts (table 1).

Table 1 Qualitative-functional test of kitchen furniture Quercus

Components
. . Cabinets Connectin, Work tops
Functionality and shelves | materials aﬁd with sinll)( Accessories
forging
Storage (35%) 50 % 30% 10% 10%
Working space (25%) - - 90% 10 %
Built-in appliances (25%) 20 % - - 80 %
Modular principle (15%) 30 % 70 % - -

Task: It is necessary to set the level of target profit and overall allowable cots,
allowable costs of individual components and via the functional costs analysis
determine the inconsistency between customers’ preferences and planned costs
necessary for kitchen furniture production.
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Target profit = (market price x

100

Allowable costs = target price — target profit

5 )=(1 oooexﬁ) =200 €
100

=800 €

Since we have no data concerning the level costs on individual kitchen furniture

components we will set its level according to customers’ preferences.

Solution: At first it is necessary to set importance of individual components as
the collation of importance scale of individual customers’ preferences and
percentage of assurance level of a particular preference by individual components

(Table 2).
Table 2 Setting the level of individual components importance
Components
. . Cabinets | Connecting Accessories
Functionality and materials | Worktops |  (built-in
shelves and forging | Withsink | appliances)
Storage (35%) 17.5% 10.5 % 35% 35%
Working space (25%) - - 22.5% 25%
Built-in appliances (25%) 5% - - 20 %
Modular principle (15%) 45% 10.5 % - -
Total 27 % 21 % 26 % 26 %

Allowable costs of individual components: (importance x allowable costs)

cabinets and shelves
connecting materials
worktop with sink

accessories

0.27 x 800 = 216 €
0.21 x 800 = 168 €
0.26 x 800 = 208 €
0.26 x 800 =208 €

Inconsistency between customers’ preferences and planned costs necessary for
kitchen furmniture production can be determined by functional costs analysis

(Table 3).

Table 3 Functional costs analysis

Components

Cabinets | Connecting | Work tops | Accessories
Functionality and materials | with sink (built-in Total
shelves and appliances)
Jforging

Storage (35%) 13.5% 6.3 % 26% 2.6% 25%
Working space (25%) - - 23.4% 26% 26 %
Built-in appliances (25%) | 5.4 % - - 20.8 % 26.2 %
Modular principle (15%) | 8.1 % 14.7% - - 22.8 %
Total 27 % 21% 26 % 26 % 100 %
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On the basis of functional costs analysis it is possible to state that when buying
kitchen furniture 35% of customers are interested in storage space and
approximately 50% of customers consider as the most important enough of
working space and built-in appliances. We can also state, that in this case this
reflects the basic kitchen furniture functions and they count for 77.2% of total
costs.

The biggest disproportion rises between the customers ‘preference and the level
of functional costs for the modular principle of kitchen furniture. While
customers ‘preferences are at the level of 15 %, the costs for this function reach
22.8% from the total costs (182.4 €). Removing this function can probably lower
the sales volume but on the other hand there can be reached a reduction of total
cost of 22.8% which can be used to lower the selling price or improve other
functions (storage and working space or built-in appliances).

The result should therefore reflect the improvement of those functions which are
preferred by 85 % of customers and at the same time it allows to lower the price.
Of course we have to bear in mind a condition that expected positive effects will
outnumber the drop-out of sales of 15% of customers who prefer the function
which should be eliminated.

3 CONCLUSION

Managerial accounting as information controlling support in a company from the
point of view of long-term decision taking tasks interferes also with strategic
planning. Strategic orientation of management accounting is evident especially in
the areas of target costs calculation in the need for market and customer
orientation as well as lowering cost at pre-manufacture stages of the production
process. This approach demands to apply value analysis principles with the aim
to improve product quality, service, shortening the research and development
period, rationalising production and continual effort to lower costs.
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EVALUATION OF THE HEALTH CARE FROM THE
VIEW OF QUALITY MANAGEMENT SYSTEM

HODNOTENIE ZDRAVOTNEJ STAROSTLIVOSTI
Z POHLCADU SYSTEMU MANAZERSTVA KVALITY

KATARINA CULKOVA, KATARINA TEPLICKA

s Health is one of the value, appreciated by everybody*
(latin proverb)

1 INTRODUCTION

Health is one of the most precious estate of every man and therefore it is natural,
that interest about ,health® discussion demands great attention, that its function
would be fully maintained, as well as securing of qualitative health care
providing on the high expert level of knowledge and adequate financing from the
view of economical possibilities.

2 REASON OF THE QUALITY EVALUATION IN AREA OF
HEALTH CARE

Health care is ranked between priority task of the state as well as whole society.
With regard to the age and health state index of social needs is also developed,
that raise mainly due to the worse health state. Till 70% of pensioner mentioned,
that their satisfying of living needs is on the level of living minimum.
Nevertheless of data, that tells about deteriorating of health state due to the age,
many factors influence population health.

It results from the World Health Organization, that health system of the state
influences health state of inhabitants approximately 17% and 83% of health is
influenced by such factors, as living, working, economic, social, genetic, loyal,
and cultural environment as well as way of life and work, which means living

style.

Support, protection and health development demand political, legislative, loyal,
educational, social and economic participation. Solution is in projects and
program, orientated to the change of living style and on the improving of health
of living and working conditions. Also it is necessary to create mechanism and
methods of prevention, disease control, health support and reducing of risk
factors in mass diseases.

ISSN 1335-1745



46 Kvalita Inovdcia Prosperita/Quality Innovation Prosperity XII/1- 2008 (45 - 52)

Factors that influence population health

7% B Living style
B Genetics

E Health system
O Other factors

51%

25%

Figure 1 — Factors that influence population health

3 ECONOMICAL VIEW

There is no such society, in which financial sources would be higher than
demands, resp. need of the health care. When we will ask such simple question:
who and how much must he pay for health care? Sources for health care
financing has health insurance company, limited by the law about health
insurance. Such fact is indicating, that financial sources are limited due to the
structure of insurance basis. Negative element in the structure of insurance basis
is also ,,population aging“. Developing trends in Slovakia predict decreasing
of the children rate from 18% to 12,6% and growth of the people rate over
65 year from 11,6% to 20%.

Most frequent consumers of health care are people over 65 year. That means
frequent doctor visit, that results in higher payment. Greater number of
hospitalization — cost for realized performance, resp. cost connected with patient
hospitalization. Higher consumption of medicaments and drug — payment to the
chemist.

Need of health aids, for example glasses, crutches — payment to the issuing
of health aids. Higher consumption of dental health care, teeth substitute —
payment to the stomatologists, teeth technics and stomatologic protetic. But
higher financial loading causes also late stating of diagnosis and adequate
treatment or therapy. From the mentioned it results, that morbidity is different in
various age, and with this fact severity of doctor’s care about committed
insurance group is also linked. From the economical view only possible solution
is to increase financing for health area. Such solution could be for example
increasing of rate from Gross Domestic Product — GDP to the health area.
Creation of GDP per one inhabitant in Slovakia is one of the lowest in Europe.
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Rate of finance from GDP per 1 inhabitant to the health area
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Figure 2 - Rate of finance from GDP per 1 inhabitant to the health area
(Source: ASA)

Price for health care should express money value objectivelly evaluated quality
level, that patient is willing to pay. But meanwhile here is not applied law of
market mechanism, that with service supply growth price is decreasing. With
health services supply growth price is not decreasing. Reason for this are two
factors. First of all, that price does not reflect quality of provided health services,
secondly, that demand for health services is evoked permanently.

4 MEDICINE VIEW

When we will in practice apply exclusively medicine view, that means medicine
development with applying of most modern elements of technological process,
then there would be by the way of not accepting of economic view so called ,,not
limited financial claims.” Then in practice it would be possible to use medicine
with newest medicine Technologies — equipments, medicaments, health material,
or treatment processes, which have limited entrance to the Slovak health care by
financial sources. Nevertheless of such fact system of health care is fully
respecting principle of solidarity and equality in Access of health care, which is
typical element for European countries. From this results, that goal of the Slovak
health care is not to stop process of new rapid medicine development, but to
create ,.effective regulated medicine,” which reflects limited financial sources.
Quality is mainly linked with good diagnosis, or with proper stating of health
problem and with consequent recommended way of proper treatment. In many
units quality is changed to the item — number of treated patients.

Quality of health care has two aspects:

First aspect is quality of health care, characterized by ability to satisfy client —
patient needs.

Second aspect is quality, linked with standard, that means beforehand stated
conditions, rules, meanwhile by their using unit is ranked between units
providing quality.
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5 SYSTEM OF QUALITY MANAGEMENT DURING
PROVIDING OF HEALTH CARE

By securing of quality it is necessary to obtain basic quality goals for health
care:
» decreasing of vain repeated acceptance to the health unit,

* securing of health care providing, that could cause complication of patient
state, when it would not be provided,

* to limit mortality, linked with chosen diagnostic and treatment procedure,
demanding hospitalization,

* to limit vain chirurgical intervention or other invasion intervention,
* to constrain possible turning post operation or other complication.

Basic question during quality defining should be its individual characteristics. In

the world such quality characteristics for health care JCAHO organization (Joint

Commission on the Accreditation of Healthcare Organizations, USA) have tried

to define with using of following dimension:

* Access of care (accessibility) — simplicity, by which patients can obtain
care, when they really need it,

* Adequacy of care (appropriateness) — level, in which there is provided
proper care on the level of present knowledge,

* Systematic care (continuity) — level, in which health care, that patients
need, is coordinated between providers of health care in time,

* Effectiveness — level, in which health care is provided by proper way
(without mistakes) on the level of present knowledge (that means disposing
of patient misery, prolonging of active life and obtaining of good life

quality),
* Expected care effectiveness (efficacy) — level, in which obtained care has
ability to fill needs, for which it is also used,

* [Efficiency — level, in which obtained care has demanded effects with
minimal effort, outgo and lavishing of input means,

= Patient satisfaction — level, in which patients and their homes are drawing to
the decision processes, connected with their health and at the same time they
are satisfied with provided health care,

* Environment security — providing of health care in environment, where
there is minimal risk and threats,

* Time of health care — level, in which health care is provided to the patients
in time, when they need it.

From mentioned it results, that quality characteristics are described as
quantitative, as well as qualitative means of the provided health care or service
level. That means there are means qualitatively measured and qualitative —
evaluated by certain value indexes and their hierarchy.
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To provide quality means to secure most achievable level of provided health care
as possible. We follow securing of health care quality from three points of view:

1.
2.

structure view — expert workers, devices, and other technical equipments,

process view — finding of doctor by patient, suggestion of treatment and
therapy, effective using of financial sources.

result of health care view — results of personal attitude or effort of patient
to obtain health again, satisfaction of patient and result of provider,
obtained by providing health care.

We can evaluate quality also by the way of feedback from patients, doctors,
payers, etc. Such feedback basic indicators are as follows:

complaints of patients,

research of patients opinions,

boxes of suggestions for improving of health units,

data about inhabitant, that is in the health care of the unit,

data about process and results of health care (diseases, mortality, demographic
index, drug prescription, sending to the other examination),

problems and knowledge, resulting from process of clinic practice,
colleague evaluation, new research knowledge,

change of health care organization, data about sources using,

data about consumption of individual type of health care,
evaluation of demographic and epidemiological data.

Quality of provided health care must be first of all main goal of every health
unit. Health unit is individually participating on the quality achieving for
provided health care, namely:

by permanent information obtaining, following of every accessible
information about health care, information evaluation,

by defining and using of objective criteria, creation of methodological
direction, motivation of health workers, installing of concrete measurements
for quality securing.

Most important criteria of effectiveness and quality of health care is individual
evaluation of health care results. During evaluation of results we meet biggest
problems as well as during output evaluation. Therefore evaluation of results in
practice is rare. Monitoring of results and output of health care has for health unit
mainly motivation character for providing of effective health care.
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Figure 3 - Elements for securing of health care quality

Criteria for quality evaluation:
e number of hospitalized patients, number of handling
e structure of hospitalized persons according diagnosis,
e average length of hospitalization, number of operations per number of
hospitalized persons, number of doctors, number of beds,
average cost per patient, average cost per handling day,
receipt of generic drugs, prescription of antibiotic.
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Indexes of quality:
¢ number of deceased per hospitalized persons,
rate of recovered to the whole number of patients,
timely discovering of damage in health situation,
shortening of the treatment period, illness diversion,
improving of the patient health state, improving of patient life quality,
decreasing of illness consequences for patient.

Quality indicators

Indicators of Health Ministry in Slovakia evaluate following area of providing
health care:

e Access to the health care, effectiveness of source using, efficacity and
adequacy of health care,
e Sensibility to the provided health care for patients.

Part of the quality stating in health care is also following elaborated
questionnaire, that can be methodological guide for quality following:
»How much have you been satisfied*:

1. with doctors” conduct at the department?

2. with information about examination and your illness from the side of
doctor, which examined you?

with conduct of the nurses at the department?
with doctors” care at the departments?

with nurses” care at the departments?

with quality of accommeodation at the department?
with quality of the food at the department?

with quality of scavenge at the department?

with provided health care?

10. with information from doctor about further process for home
treatment?

X ANNERW

11. with information from nurses about further process for home
treatment?

12. with improving of your health state after releasing hospital?

6 CONCLUSION

Quality securing and system of quality management achieve in last years
significant support also in health environment. It is therefore important to
implement such system to the practice of health units, that can by this way
improve quality significantly, as well as to increase whole performance, and to
secure patients satisfaction. Goal is to minimize mistakes during health care
providing and to increase patients” satisfaction during providing health care. First
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interest of health units is to provide ,,qualitative health care®, therefore system of
quality management in such units is necessary. Task of the quality is important to
state on the qualified staff, on the best treatment and diagnostic methods, on the
material and technical equipments of the working places, on the timely and
effective level of diagnostic, on the sustaining of the records about patients and
sustaining of health documentation. By such system health units will become
competitive and could satisfy claims of their clients, that is patients.
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] RIZIKA APLIKACIE MS-PROJECT PRE
PLANOVANIE A RIADENIE PROJEKTOV VYSTAVBY

RISK OF MS-PROJECT APLICATION FOR BUILDING-UP
PROJECTS PLANNING AND MANAGEMENT

RENATA BASKOVA

1 UvoD

Integracia dostupnych analytickych nastrojov, obchodnych systémov a nastrojov
pre riadenie projektov umoziuje efektivne planovanie a riadenie investicnych
akcii asledovanie spotreby aplikovanych zdrojov. Na Ustave technologii,
ekonomiky a manaZmentu v stavebnictve, Stavebng fakulty TU v KoSiciach,
vramci vyskum zameraného na rizikd vyplyvajiice zurychl'ovania procesu
vystavby ana riadenie interakcii parametrov vystavbovych S§truktir, bol
uskutocneny prieskum pouZivania softvérov pre planovanie vystavby [1]. Je
logické, Ze préve aplikécie Microsoftu, ako si Word, Excel, Outlook a Microsoft
Project nahradili vo viacerych firmach pévodné planovacie nastroje. Planovanie
ariadenie projektov vystavby ma svoje Specifiki [2], nie vSetky manaZérske
softvéry, uréené pre vSeobecné pouZitie, n§du plné vyuZitie g pre riadenie
projektov vystavby. Cielom nasledovnej analyzy jednotlivych planovacich
nastrojov aplikicie MS-Project je poukazat na moZné rizika ich vyuZivania pre
tvorbu stavebno-technologickej dokumentécie projektov vystavby.

2 MS-PROJECT A RIADENIE PROJEKTOV

Efektivnost’ spolupréce na projektoch zavisi na Struktdre a uZito¢nosti
distribuovanych informacii. MS-Project je jednym z softvérovych manaZzérskych
nastrojov pre sietovii kooperaciu réznych firiem a profesii na spoloc¢nych
projektoch. Umoziiuje vytvarat’ a aktualizovat’ projektovy model, ktory zobrazuje
poznani cCast' reality a wulahéuje spolupracujucim uZivatelom planovanie
ariadenie prislusného projektu alebo jeho casti. Zakladnymi kameiimi modelu
projektu s Cinnosti, zdroje a ndklady, cielom modelovania je najst ich
optimalnu konfiguraciu [3].

2.1 Zadavanie a sledovanie ¢innosti v aplikacii MS-Project

Vytvéranie projektového planu je délezitd faza projektového riadenia. Obecny
plan projektu v prostredi MS-Project zaCina definiciou zékazky a zadanim
casovych milnikov. Plan obsahuje vytvorenie a Strukturovanie zoznamu ¢innosti,
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volbu planovacej metody pre urCenie trvania Cinnosti, naplanovanie Cinnosti

v Case pri zohladneni stanovenych vztahov medzi Cinnostami a priradenie

zdrojov k ¢innostiam podl'a ich dostupnosti.

Informécie o Cinnostiach aich Struktirach sa v MS-Projecte zadavaju, triedia,

aktualizujt a sledujii pomocou nasledovnych zobrazeni:

= Harmonogram (Ganttov diagram je najcastegiSie pouZivany; obsahuje
tabulku s informaciami o ¢innostiach, ¢0 umoziuje vkladat, rozvrhovat
(Struktarovat) zoznam Ccinnosti a zadavat ich charakteristiky; ako aj
vykresleny casovy plan, ktory zobrazuje projektovy rozvrh s nastavitelnou
casovou mierkou.

= Kalendar je vhodny pre plénovanie formou osobnych diarov.

= Siet’ovy graf je projektovy model zobrazeny formou uzlovo-orientovaného
sietového grafu; zavislosti medzi Cinnost'ami st znazornené Sipkami medzi

uzlami.
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tabulkova cast a casovy rozvrh (plan) Cinnosti

Vztahy medzi cinnostami mozu
byt vyjadrené Styrmi typmi
jednoduchych matematickych
vizieb (FS, SS, SF, FF) s volenou
casovou hodnotou v ¢asovych
jednotkdch alebo %  trvania
prislusnej Cinnosti.

Terminy ¢innosti mdZu byt viazané
aj na pevné datumy.

Obrazok 2 Informdcie o Cinnosti: zaddvanie vizieb medzi procesmi
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2.2 Zadavanie a sledovanie zdrojov v MS-Projecte

Priradenim zdrojov k ¢innostiam sa z potencialnych zdrojov stavaji najaté zdroje
a zaCnu spotrebovavat naklady.
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Obrazok 3 Informdcie o Cinnosti: zaddvanie zdrojov

MS-Project umoziuje vkladat, sledovat’ a aktualizovat zdrojové informacie
prostrednictvom nasledovnych aktivnych projektovych stiborov:

zdrojovy graf zobrazuje pracovné, nakladové alebo alokacné informacie pre
jeden zdroj alebo skupinu zdrojov na ¢asovej stupnici;

zdrojovy list (zoznam zdrojov) obsahuje tabelarne spracovany zoznam
vSetkych dostupnych, priradenych alebo nepriradenych zdrojov a informacie
(nazov zdroja, typ, merna jednotka pre vyjadrenie mnoZstva materidlu,
inicialy, skupina, maximalny pocet dostupnych zdrojovych jednotiek,
Standardna a nadcasova hodinova sadzba pracovného zdroja, ndklady na
pouZitie, forma nabiehania nakladov, z&kladny kalendar zdroja, identifikacny
kod zdroja);

pouZivanie zdrojov zobrazuje kazdl zdrojova pracu, naklady aebo pridelenie
zdrojov pre nastavenii a zobrazenmi CasovU periddu, umoZiuje tabelarne
sledovanie pracovnych, finan¢nych alebo materidlnych tokov projektu.

Obrdzok 4 Zobrazenie:graf nasadenia pracovného zdroja
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Obrdzok 5 Zobrazenie: zoznam zdrojov v aplikdcii MS Project

Fond zdrojov pre potreby projektu je mozné vytv&rat dvoma sp6sobmi.
Zdrojovy fond je mozné vytvérat’ sicasne s definiciou ¢innosti alebo méze byt
vytvoreny z dostupnych zdrojov, esSte pred zadavanim cinnosti aich ¢asového
priebehu, napriklad aj zlicenim zdrojovych fondov z inych projektov.

Zdroje v MS-Projekte st zaradené do jednej z dvoch skupin:

*  Materidlny zdroj — priradené jednotky materidlu pre produkciu alebo
spotrebu, platené sadzbou za jednotku.

*  Pracovny zdroj — priradené hodiny prace, platené hodinovou sadzbou.
Ovplyviiuje dobu trvania ¢innosti vtedy, ak je tato doba pocitana na zaklade
pracnosti procesu.

Pri priradeni zdrojov k Cinnostiam aplikdcia MS-Project vykonava vypocty
nielen na zdklade informacii o ¢innostiach, ale aj podl'a informacii o zdrojoch
a priradeniach, medzi ktoré patri:

e MnoZstvo prace (pri ¢innosti sa jedna ocelkové mnoZstvo préce,
potrebné na jej dokoncenie, pri priradeni je to mnozstvo préce, priradené
zdroju; pri zdroji sa précou rozumie celkové mnoZstvo prace, priradené
zdroju na vSetkych cinnostiach) alebo nad¢asova préca (mimo beznu
pracovni dobu), ktora bola prislusnému zdroju priradena, a spOsob
rozdelenia tejto prace v priebehu casu. Rozdelenie prace v priebehu casu
mbZze byt tiez ovplyvnené rozvrhom prdce (sposobom, akym je
planovand praca pre priradenie distribuovana v priebehu casu:
rovnomerna, zatazenie na zaciatku, uprostred alebo na konci, $picka
uprostred a pod.).

o Poclet jednotiek priradenia zdroja na prislusnii cinnost” (Ciastocny alebo
plny uvizok alebo niekol’ko Uvézkov). VSetky pracovné zdroje pouZivaju
vyjadrenie poctu jednotiek v %, materidlnym zdrojom sa zadava
mnozstvo a g prislusnd merna jednotka jeho vyjadrenia.
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o Typ cinnosti ovplyviluje zmeny planovania pri tipravach existujiceho
priradenia, je to charakteristika ¢innosti podl'a toho, ktoré aspekty
cinnosti st pevné a ktoré premenlivé. Existuju tri typy Cinnosti, ktoré
mozu mat’ zadefinované pevné jednotky (pre zdroje), pevnu prdcu (pre
cinnost) alebo pevni dobu trvania (pre Cinnost).

¢ Informécia o tom, i je ¢innost riadend usilim. Pre tieto Cinnosti zostava
praca na cinnosti pre dané priradenie konStantna a po pridani alebo
odobrati zdrojov je medzi prislusné zdroje znovu rozdelend. Pre Cinnosti
spevnymi jednotkami je napriklad v pripade, Ze je priradenych viac
zdrojov, vysledkom krat§ia doba trvania potrebna k dokonceniu ¢innosti.
Planovanie riadené usilim sa uplatni v situaciach, kedy st k Cinnosti
pridané zdroje alebo st niektoré zdroje z tejto Cinnosti odobraté. Pravidla
pre vypocet riadeny usilim sa neuplatni, ak sa zmeni praca, doba trvania
a hodnoty jednotiek zdrojov.

o Kalenddre zdrojov. Aplikicia Microsoft Project naplanuje priradené
zdroje na zéklade pracovného anepracovného casu, vyznaceného
v kalendari zdroja, pricom kazdy zdroj méZze mat’ zadefinovany vlastny
kalendér.

Priradenim konkrétnych zdrojov kcinnostiam je moZzné sledovat Cerpanie
a nasadenie zdrojov a spotrebu nakladov z pohl'adu jednotlivych Cinnosti alebo
celého projektu. Rovnako je mozné sledovat’ pre jednotlivé zdroje Cinnosti, na
ktorych realizécii sa zdroje podiel’gj(, t.j ku ktorym boli sibezne priradené.

2.3 MoZnosti optimalizacie zdrojov v M S-Projecte

Sposob zostavenia Casového planu vystavby, jeho optimalne vyladenie na
z&klade poznatkov vyhod anevyhod postupnej, stbeznej apriidovej metody
realizicie vystavby, ma priamy dopad na optimalny plan cerpania zdrojov.

Ak je vystavbovy proces (bez ohl'adu na pouZité softvérové néstroje)
naplénovany tak, Ze pri dodrZani stanoveng lehoty vystavby, jednotlivé procesy
aprace Specializovanych ciat mézu prebiehat’ po celi dobu svojej realizacie
pokial’ je to mozné plynulo, rovhomerne arytmicky, je predpoklad, Ze g Cerpanie
zdrojov bude vyrovnané ajednoduchs$ie sa bude riadit’ aj oblast’ zabezpecenia
potrebnej disponibility jednotlivych zdrojov.

Optimalizicia planu spotreby alebo produkcie zdrojov vyZaduje okrem Udajov,
potrebnych pre ich analyzu, aj d’alSie skupiny informicii, ako je disponibilita
jednotlivych zdrojov v case a v priestore a urcené kriteridlne funkcie aich
priority pre optimalizaciu planovania zdrojov.

Pri konflikte (pretaZeni alebo absencii) zdrojov M S-Project poskytuj e néstroj pre
jeho uplné alebo Ciastkové rieSenie. Vo vSeobecnosti automatickd optimalizacia
vystiva ¢innosti s priradeniami zdrojov, ktoré sposobujii konflikty v konkrétnom
¢ase na neskorSi termin dovtedy, aZ kym nie si optimalizované zdroje dostupné
v ramci pravidelného pracovného ¢asu alebo nadcasu.
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Optimalizacia méze byr’:

= Ziadna — projekt sa prepocitava bez optimalizicie (tito volba programu
umoziiuje aj ,,odoptimalizovanie* projektu alebo jeho casti.)

»  Plnd — Cinnosti s konfliktom zdrojov sa vystivaji aj ked” st kritické, ¢im sa
odstiva ukoncenie projektu.

» Ciastoénd - &imnosti s konfliktom zdrojov sa vysuvaji len v ramci
existujuce rezervy (aZz kym sa nestan kritickymi) a ostatné konflikty sa
nechaji nevyrieSené. To poskytuje Ciastocnii optimalizaciu bez posunutia
ukoncenia projektu.

MS-Project pontika pre pracovné zdroje nasledovné vol’by automatickej

optimalizdcie:

= celkovd optimalizdcia alebo Ciastkovd optimalizdcia,

»  optimalizdcia posuvom — pri konflikte zdrojov, sa automaticky odstvaji
v Case tie Cinnosti, ktoré majii najvic§iu rezervu, potom podla zadanej
priority a d’al§ich faktorov.

*  optimalizdcia prioritou — odsunie ¢innosti s priradeniami, ktoré maju niZsiu
prioritu, potom podla rezervy a daSich faktorov. Takto sa polozkém
s vySSou prioritou priradi skor$i zaciatok a koniec. Systém priorit mbze
pouzit' prioritu podla priradeni, Cinnosti, Grovni Cinnosti a projektov.
Pouzitie teto volby automatickej optimalizicie je ale podmienené
stanovenim priorit pri zadavani vstupov pre konkrétny model projektu.

» rozdelenie prdce zdrojov - rozpiSe zdroje tak, aby sa v pripade konfliktu
pozastavila praca na cinnostiach snizSou prioritou a preSlo sa na
prioritnejSie. Tymto sa rozvrhne zaciatok a koniec ¢innosti s vy§§ou prioritou
najskor. Ak je mozné pracu zdroja delit, jedno z priradeni zdroja na ¢innost’
snizSou prioritou sa rozdeli na menSie priradenia. Zdroj bude pracovat
kaZdy deii na 100%. Uplné priradenie sa ukonéi za menej dni, neZ v pripade,
ak nie je mozné précu zdroja delit, kedy sa jedna z ¢innosti sniZSou
prioritou odsunie celd az kym neskonéi prioritnej$ia Cinnost' a zdroj sa
neuvol'ni.

*  optimalizdcia pre rozne priradenia - umoziiuje aby Cinnosti s viacerymi
priradeniami zacali uz ked’ mbze zacat’ prvé priradenie, namiesto ¢akania na
dostupnost  vSetkych priradeni. VicSina rozdielov bude spésobend
optimaliziciou zdrojov. Postupnymi simulaciami je moZné ziskat' bud’ ¢o
najkratSiu dobu trvania projektu, alebo Co najrealistickejSie rieSenie pre
potreby uZivatela.

»  optimalizdcia v casovom intervale - obmedzi optimalizaciu na urcity rozsah
dni alebo interval datumov, konflikty mimo tohto rozsahu ostani
nevyriesené.

Z automatickej optimalizécie je mozné vo vécSine programov vyiiat konkrétne

¢innosti, zdroje alebo projekty. Optimalizaciou nem6zu byt” odsunuté ani zadané

pevné datumy.

Do plnej alebo Ciastocne) automatickej optimalizacii mézu byt zahrnuté aj Gdaje,

tykajiice sa nadcasovych hodin zdroja v pripade, ak st disponibilné hodiny

nad¢as vopred definované pre konkrétny zdroj. Takto moZzno simulovat
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v pocitaci modelovy stav s nadCasmi aj bez nich. Tieto nadcasové hodiny sa

vyuZivajl, ak to je umoZnené konkrétnou vol'bou programu, pricom mébze byt

tato vol’ba pre nadcasové hodiny zadana napriklad nasledovne:

» Ziadne- nepouZiju sa Ziadne nad¢asové hodiny,

= v¥etko - pri plnej alebo Ciastocng optimdizacii tam, kde je to mozné, sa
pouZij i v3etky disponibilné nad¢asové hodiny definované pre zdroje,

= priority nad - disponibilné nad¢asové hodiny definované pre zdroje sa podl'a
moZnosti pouZiju len pre priradenia s vySSou prioritou — vi¢Sou alebo rovnou
ako Specifikovana priorita.

Poznamka: MS-Projekt neumoZiiuje automaticky optimalizovat pretaZenie

materidlového zdroja.

3 RIZIKA I}PLIKACIE MS-PROJECT PRI PLANOVANI
A RIADENI PROJEKTOV VYSTAVBY

Kazda zostava Cinnosti pri realizacii stavieb ma svoju technologicki, ¢asovil
a priestorovi Struktiru, pricom parametre jednotlivych Struktdr vzdy spolu Gzko
stvisia. Hlavnym nedostatkom planovania ariadenia projektov investicnej
povahy v MS-Projecte je skutocnost, Ze pri tvorbe softvéru nebola vébec
zohl'adnené existencia parametrov priestorovej struktiry projektov. Pricom pre
stavebnu produkciu investi¢nej povahy je charakteristickd pomerne zloZit4 prave
priestorova Struktira procesov.

Moznosti ¢asového a zdrojového ohodnotenie cinnosti v MS-Projecte uspokojivo
nezohl'adiiuji ani technologicki a ¢asovl zloZitost stavebnych c¢innosti.
NedorieSenie zadavania napriklad technologickych prestavok, oddialeni medzi
¢innostami, doby rozvinutia pracovného frontu, ale hlavne technologickej
podmienenosti ¢innosti, kde predchadzajica Cinnost’ vytvara pracovny priestor
nasledujucej, je v MS-Projecte vyraznym nedostatkom.

Matematicka metoda sietovej analyzy reprezentovana iba Styrmi typmi vizieb,
ktord MS-Project pouZiva, je velmi zjednoduSeni apre sietové planovanie
procesov vystavby nepostacujiica. Metody sietovej analyzy vhodné pre projekty
vystavby maju ovela naro¢nejSiu Specifikéciu poZiadaviek [4]. Preto hovorit
o0 ,,sietovej analyze vystavbového procesu“ v suvislosti s MS-Projectom je viac
neZ odvéazne. Vztahy (viizby medzi ¢innostami), ktoré umoziiuja spravne zadat
technologicki  podmienenost’  stavebnych cCinnosti MS-Project nema
zadefinované. To je aj hlavny dovod, pre¢o napriklad vyuZivanie automatickej
optimalizicie v MS-Projecte pre rozvrh pretaZenych pracovnych zdrojov
v projektoch vystavby je prakticky vylicené.

Problémom v MS-Projecte nie je vytvorit casovy plan vystavby, ale
problematické je jeho nasledné ladenie. Tyka sa to tak zmien trvania Cinnosti,
ako aj zmien priradeni zdrojov. Pri zmenach trvania jednotlivych cinnosti alebo
zmenéach priradenych jednotiek zdrojov je v MS-Projecte tprava ¢asového planu
skoro rovnako pracna, ako jeho vytvorenie.
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Naro¢nost” vytvarania aktuidlneho a kompletného fondu zdrojov pre projekty
investicnej vystavby je dal§im zo slabych ¢lankov vyuZivania MS-Projectu
v stavebnej praxi. Tvorcovia MS-Projectu vychadzali z predpokladu, ze pri
planovani projektov bude obmedzené mnoZstvo stdle tych istych zdrojov
s pomerne nemennymi charakteristikami, ktoré budi nésledne pouZivané pre
vacSie mnozstvo projektov. Pldnovanie investi¢nej vystavby sa ale vicsinou tyka
menSieho mnoZstva projektov, ale s ndroénym zdrojovym zabezpecenim.

Stavebné cinnosti vyZaduju pomerne néro¢né individualne zdrojové informacie
apri priradovani zdrojov pre dinnosti v MS-Projecte mdZze dochadzat
k netiplnym alebo nepresnym udajom. MS-Project predpokladd zadavanie
objemov cCinnosti iba prostrednictvom prace, pripadne praca je pocitand na
zéklade urcené¢ho casu trvania a priradenych jednotiek pracovnych zdrojov.
NavySe pod pojmom pracovny zdroj je v MS-Projecte rovnocenne vnimany
pracovnik, stroj, ale aj miestnost’ a pod. MS-Project nerozliSuje merné jednotky
pracovnych zdrojov, ¢o je pre stavebnul prax nezvyklé. V % je vyjadrena 'udska
praca, préca strojov ale g vyuZivanie priestorov apod. Pri ohodnoteni ,,prace*
nie je mozné rozlisit, ¢i ide normohodiny, strojhodiny alebo hodiny prenajimania
zariadeni.

Dal§im kamefiom trazu je priradovanie jednotick zdrojov k jednotlivym
¢innostiam. Pri zobrazeni projektu Ganttovym diagramom priradenia pracovnych
aj materidlnych zdrojov MS-Project sii uvedené spolocne v jednom stipci. Aj ked’
je moZné vkladat' viaceré stipce pre zobrazenie priradenych zdrojov, ostavajt
funkéne prepojené, nie je mozné &ast’ zdrojov zobrazit' v stipcoch oddelene. Pri
ladeni casového planu vystavby zmenou doby trvania Cinnosti alebo zmenou
priradenia jednotiek pracovnych zdrojov i zmenou priradenia prdce jedna
z tychto troch hodnét ostiva nemenna (podla zadefinovaného typu cinnosti)
a druha sa prepocitava na zaklade jednotného vzorca:

praca = jednotky pracovného zdroja x doba trvania.

Problém vznik4, ak pri ladeni casového planu vystavby je potrebné zmenit
jednotky jedného priradené¢ho pracovného zdroja v pripade, ak ¢innost” ma viac
priradenych pracovnych zdrojov. Rovnako problém mdZe vzniknat aj pri
zadévani Cinnosti, kedy st najprv ku ¢innosti priradené viaceré pracovné zdroje
aaz néledne je spresnené trvanie cinnosti. V tychto pripadoch platnost
uvedeného vzorca (automatické prepocitavanie doby trvania, alebo prace
v zavislosti od zadefinovaného typu ¢innosti) mé urcité obmedzenia. Uvedeny
vzorec je platny pre prvé priradenie jednotiek pracovnych zdrojov, kedy sa
jednotky pracovnych zdrojov scitajii a na ich zdklade prebehne vypocet doby
trvania alebo prace cinnosti. Percentudlne zastipenie priradenych zdrojov
v hodnote prace sa napriklad zmenou jednotiek niektorého z pracovnych zdrojov
nemeni, pri zmene jednotiek jedného zo zdrojov sa doba Cinnosti prepocitava na
zéklade plne vytazeného zdroja. NevytaZzeny zdroj je napldnovany na kratSiu
dobu, nez je trvanie ¢innosti, 0 mdze viest’ pri ¢asovom planovani ¢innosti ku
chybam alebo nedorozumeniam.
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MS-Project ma vytvorené rdzne nastroje na sledovanie pracovnych zdrojov
andkladov na projekt, na druhg strane je zaréZgjUce, aka mala pozornost’ bola
venovana nastrojom na sledovanie potrieb atoku materidlnych zdrojov.
Problematické je aj sledovanie materidlu, uréeného na opakované pouZitie
v priebehu vystavby, aj ked” prave tato oblast’ je pre prax zaujimava z pohl'adu
minimalizacie ndkladov napriklad zvySenim obratkovosti pomocnych konstrukcii
leSenia a debnenia.

Stavebna prax pri tvorbe casovych planov vystavby pri ur¢ovani trvania ¢innosti
tradicne vychadza zfyzickych objemov jednotlivych konstrukénych prvkov.
Dal§im zdrojom informécii pre uréenie mnoZstva préace si databdzy so
spracovanymi hodnotami jednotkovych pracnosti pre konkrétne fyzikalne
jednotky cinnosti, alebo spracované rozpoéty, ako aj odporacané zloZenia
pracovnych kolektivov. Pre tieto informacie je mozné doplnit do tabulky
v Ganttovom diagrame stipce s iselnymi a popisnymi tidajmi (mern4 jednotka,
fyzicky objem stavebného prvku alebo konStrukcie, ...), pripadne aj zadat
algoritmus pre vypocet napriklad celkovej normovej pracnosti procesov alebo
napitia vykonovych noriem. Takto upraveny model projektu je mozné nasledne
pouZivat ako §ablénu pre d'a3e projekty. Problém je, Ze stipec s priradenymi
jednotkami pracovnych zdrojov (na rozdiel od prace alebo doby trvania) nie je
mozné pouzit do vzorcov pre vypocty napriklad napitia a pod. V takomto
pripade je potrebné ,,duplicitne” evidovat pre iCely matematickych prepoctov
v samostatnom stipci nasadenie pracovnikov na Ginnost’. Pre tieto tidaje nie je
moZzné vytvérat’ grafy zdrojov. Histogramy zdrojov, ktoré stavebna prax casto
vyuZiva pri planovani vystavby, st viazané vyluéne na §tandardny stipec ,,nédzvy
zdrojov*“.

Otéazkou je, preco pri tak velkom pocte zavaZznych nedostatkov ma M S-Project
vyrazné zastUpenie medzi softvérmi pouZivanymi v stavebnych firmach pre
tvorbu planov projektov vystavby. Dovodov je hned” niekolko. Vyhody
pouZivania M S-Projektu spocivaja hlavne v jeho formalnych strankach.

Dokumentacia pri zobrazeni Ganttovho diagramu mé velmi dobre navrhnuté
tabelarne aj grafické zobrazovanie ¢innosti. MoZnosti prepinania réznych drovni
casove] mierky, ale aj vhodné grafické zobrazenie priebehu cinnosti a pod.,
umoziiuje vytvarat na obrazovke a aj v tlacenej forme Citatené a zrozumitelné
Casové plany projektu vystavby. Vyraznym plusom je moznost zadavat
a zobrazovat Cinnosti hierarchicky usporiadané do viacerych tirovni, vytvaranie
a zobrazenie sumérnych procesov a moznost’ prepinat’ skryvania alebo ukizania
¢innosti pre jednotlivé tirovne.

V oblasti planovania a riadenia zdrojov st ¢asto pouzivané moznosti grafického
znazornenia Cerpania vybratych zdrojov alebo nikladov vo forme stictovych
grafov alebo grafy kumulativnych nékladov.

Vyhodou je moZnost importu a exportu informéacii medzi MS-Projectom a inymi
softvérovymi produktmi, ako si MS-Excel apod. Vicsia cast’ firiem pouziva
MS-Project len ako grafické pozadie na vytvaranie niektorych dokumentov
stavebno-technologickej pripravy a pre prezentacie projektov.
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4 ZAVER

NajdblezitejSou Cinnostou pri riadeni projektu vystavby je dosiahnut’ poZadované
vysledky v priebehu odhadnutého Casu a bez prekrocenia rozpoctu. Software,
ktory vhodne kombinuje klasické riadenie projektu a zdrojov s najnovSou
vypoc¢tovou technikou, umoziuje riadit’ Cinnosti a zdroje ovel'a efektivnejsie.
Vhodne zvoleny softvér vie byt dobrym pomocnikom nielen pri tvorbe
optimalneho planu projektu, ale aj pocas jeho sledovania, vyhodnocovania a ak je
to potrebné, g pri jeho aktualizécii. VyuZivanie MS-Projectu pre planovanie
ariadenie projektov investi¢nej vystavby ma nesporne svoje vyhody, ale na
druhej strane aj viaceré rizikové miesta. Otdzkou ostiva, do akej miery su
moZnosti, ponukané softvérovym prostredim MS-Project vyuZivané v praxi
skuto¢ne pre planovanie a riadenie procesov vystavby. Vel'akréat sa pouZiva iba
grafické prostredie, v ktorom sa daji zhotovovat’ niektoré dokumenty stavebno-
technologickej pripravy vystavby a ucel, na ktory je MS-Project prvotne urceny, sa
dostava na perifériu pozornosti. Je dost’ malo, ak hlavnou vyhodouMS-Projectu je
jeho dostupnost’ a skutocnost’, ze tlaci a exportuje vel'mi pekné prezentacie.
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KVALITA TERCIARNEHO VZDELAVANIA
V KONTEXTE KONKURENCIESCHOPNOSTI

THE QUALITY OF TERTIARY EDUCATION
IN THE CONTEXT OF COMPETITIVENESS

DANIELA PALASCAKOVA - PETER KUZMISIN

1 UVOD

Jednym zo strategickych cielov hospodarskeho a socidlneho rozvoja SR je do
roku 2013 vyrazné zvySenie konkurencieschopnosti regionov a ekonomiky pri
zabezpeceni trvalo udrzatelného rastu. Kvalifikované l'udské zdroje majta
vtomto usili nezastupitelny vyznam, rovnako v procese vzniku a transferu
znalosti, ktoré vnimame ako predpoklad dlhodobo udrzatel'ného ekonomického
rozvoja. Stubor aktivit spojeny s vedou a vyskumom je determinovany poctom
a §truktirou Spickovo vzdelanych odbornikov, ktori maju poZadované
kompetencie z hl'adiska poznania a rozvoja svetovych trendov v jednotlivych
vednych odboroch, z hl'adiska zavadzania novych technoldgii, rastu konkurencie-
schopnosti ekonomiky a pri rozhodovani o alokacii investi¢nych zdrojov.

Globaliz4cia ovplyviiuje tak, ako vSetky sektory v ekonomike, aj terciarne
vzdelavanie (d’alej TV). Najmé v poslednych 10. rokoch sa internacionalizécia
TV vyrazne prehibila a to tak z hladiska medzinirodnej spoluprace medzi
institiciami, ako aj z hl'adiska vzajomnej konkurencie pri ziskavani Studentov,
pedagégov i vyskumnych grantov. Slovensko, podobne ako d’alSie nové clenské
krajiny EU vykazujii vyrazne vyssie tempa rastu ako povodné krajiny EU15.
Zdroje doterajsej konkurencnej vyhody, najmi relativne nizke pracovné naklady,
sa postupne vycerpavaji. Z hl'adiska zdrojového krytia v kontexte uvadzanych
procesov budil mat’ rozhodujticu tlohu eurofondy a z tohto hl'adiska efektivnost
ich Cerpania bude zavisiet’ hlavne na kvalite institucionalneho ramca v spojitosti
s mechanizmom realizacie projektov na zaklade dlhodobej stratégie v zmysle
Nérodného strategického referenéného ramca SR do roku 2013.

Ak v obdobi 90. rokov posobil ako hlavny zdroj technoléogii dovoz kapitalovych
statkov a priliv priamych zahrani¢nych investicii a vonkajSie inovacné aktivity
posobili pri modernizacii novych ¢lenskych krajin EU skér ako druhorady faktor,
potom nasledujlce obdobie vyZaduje vytvorenie viastnej inovacnej dynamiky
v koordinacii s dovozom modernych technoldgii, v ramci coho domace subjekty
ajednotlivi aktéri vyskumu, vyvoja ainovacii budid rozhodujicim faktorom
prechodu na kvalitativne zal 0Zzenu konkurencieschopnost'.
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Vo vztahu k spoloCenskej ulohe vysokych 8§kol akvalite vysokoSkolského
prostredia tento vyvoj prinaSa nové vyzvy. Popri tradi¢nej tlohe vzdeldvania,
v ramci plnenia ktorej dochadza k vychove odbornikov v jednotlivych profesiach
a skuto¢nosti, Ze univerzity st lokdnym centrom spolocenského diania, subjektom
spoluprace s miestnou §tatnou spravou, samospravou a podnikatel'skou sférou, sa
dostava do centra pozornosti tloha univerzit vinovainom procese. Je to
obdobie synergie medzi vzdelavacou a vyskumnou tlohou univerzit, kde
univerzity z hl'adiska spojitosti s praxou plnia najmé tlohu tvorcov znalosti,
poskytujii vedecké atechnologické informacie zo zdkladného vyskumu
podnikatel'skému sektoru a prispievaji k zvySeniu efektivnosti aplikovaného
vyskumu, ktorym sa zaoberaju najmé firmy. V d’alSom vyvoji - vzniku sietovych
modelov, ktoré vychadzaji najmi z konceptu narednych inovacnych systémov,
st univerzity vyznamnym inStitucionalnym aktérom, zaCinaji dokonca plnit
niektoré tilohy, ktoré predtym patrili najmé do oblasti zdujmu firiem a zacinajt
komercionalizovat’ svoje vystupy, napriklad v podobe spin-off firiem." Koncept
tzv. podnikatel’skej univerzity je vyznamny predovSetkym zhladiska
regionalneho rozvoja, kde treba vyuZit najmi geografickd blizkost’ jednotlivych
aktérov. Sucasne rastie vyznam univerzit ako aktérov priamo zapojenych do
inovacnych procesov firiem (paradigma otvorenej inovdcie, Chesbrough, 2003),
vramci ¢oho k najviacsim tokom znalosti dochddza prostrednictvom mobility
I'udského kapitalu. Univerzity tak vytviraji nové znalosti, ktoré prenasaja do
praxe prostrednictvom podnikového sektoru vo forme vystupov zikladného
vyskumu, ¢i prostrednictvom spinn-off firiem. Nové ndroky na kvalitu
Cinnosti univerzit aludského kapitilu vznikaji v stvislosti s konceptom
kreativnej ekonomiky, kde st prave l'udské zdroje hlavnym zdrojom kreativity,
ktora vedie k inovaciam a nasledne k ekonomickému rastu. Tu vznik4 podnet pre
definovanie d’alSej funkcie univerzit — byt kreativhym centrom regiénov.
Schopnost’ zachytit kreativny talent, schopnost’ ho vyuzit’ a absorpcna schopnost’
talentov zo strany danej lokality — to je retazec, ktory zabezpecuje atraktivitu
regionu s naslednymi priaznivymi ekonomickymi efektmi, ale i vyznamnymi
neekonomickymi stimulmi, ktoré sithrnne ovplyviiujU kvalitu Zivota

Strategické zdmery EU smerujiice k zabezpedeniu trvalo udrZatelného rastu
ak zvySovaniu Zivotng Urovne obyvatelov hovoria o regionoch ako
o zdkladnych jednotkach ich realizicie. Ak vychadzame z definicie
konkurencieschopnosti podla EurOpskej komisie, mdZeme regionalnu
konkurencieschopnost’” vymedzit' ako schopnost’” regiénov vystavenych
medzindrodnej sat'azi generovat’ relativne vysoky dochodok a tdrovern
zamestnanosti v ramci nirodnej a medzinirodnej konkurencie.

Kazdy region aebo krgjina maju svoje konkurenéné charakteristiky, ktoré
nasledne determinujii ich konkuren¢né vyhody oproti inym regionom alebo
krajinam. Konkurencieschopnost je potom odrazom tychto konkurencnych
vyhod v trhovom prostredi v kratkodobom alebo dlhodobom ¢asovom tseku.

! napr. KADERABKOVA, A., BENES, M. (2007), Vyznam znalostniho sektoru pro
konkurenceschopnost. Praha: CES VSEM, Working Paper No 9/2007.
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Regionélna konkurencieschopnost’ znamena schopnost’ zvySovat’ zamestnanost,
diverzifikovat’ produkciu, zvySovat produkt a pridani hodnotu dostatocnym
tempom tak, aby sa obchodné vzt'ahy vyvijali vyrovnanym sposobom. Regiony,
okresy ¢i mesta s sucastou §irSiecho ekonomického systému, mnohych sieti
a tokov. Ich konkurencieschopnost’ potom vychadza predovsetkym z ich velkosti
a zéroven diverzity®.

Pri rieSeni vyskumného projektu sme vymedzili regionalnu konkurencie-
schopnost® ako schopnost regiénu pontknut firmém také podmienky na
podnikanie, ktoré priaznivo ovplyvnia ich firemni konkurencieschopnost.
Cielom konkurencieschopnosti regionu je diverzifikovat’ produkciu, zvySovat
zamestnanost’, produkt a pridanti hodnotu tempom, ktoré prinesie pozitivny vyvoj
obchodnych vztahov vyrovnanym spdsobom.

Zakladom regiondlnej konkurencieschopnosti je kombinacia niekolkych
faktorov: produktivneho kapitalu, l'udského kapitalu, socialno - institucionalneho
kapitalu, kultrneho Kkapitalu, infrastrukturdlneho kapitalu, a znalostne -
kreativneho kapitalu. Ich vzajomné pOsobenie preduruje regionalnu
produktivitu, zamestnanost’ aZivotn( Uroveii*, Jednotlivé regiény potom medzi
sebou sUperia v podpore budovania, a udrzZiavania tohto kapitalu.

Zo v&etkych relevantnych hodnoteni vyplyva, Ze dostatok kvalifikovanych
pracovnych sil je nevyhnutny pre zvySovanie potencidlu regiénov. To je
znakom dobre rozvinutého vzdelivaciecho systému, na vrchole ktorého su
univerzity. Kvalitné vzdeldvacie inStiticie si determinantom tvorby
kvalifikovanych pracovnych miest. Ich pocet je siicasne odrazom absorpcnej
schopnosti danej oblasti/regiénu a spolocnosti.

Pri formulacii ciel'a tejto §tidie sme vychadzali z uvadzanych stvislosti a vztahu
medzi kvalitou l'udskych zdrojov v kontexte tirovne ich vzdelavania na
terciarnom stupni a konkurencieschopnost'ou. Osobitnti pozornost’ sme venovali
regionalnej dimenzii problému. Na ziklade uveden¢ho cielom prispevku je
identifikdcia vplyvu kvality tercidrneho vzdelivania na kvalitu !udskych
zdrojov ako determinanta konkurencieschopnosti a na tomto zdklade aplikdcia
problematiky vo wybranych regionoch Sovenska vwyuZitim Indexu kvality
regiondlneho vysokoSkolského prostredia, ktory sme zostavili pre tento ucel.
Prezentované vysledky predstavujii aktivity autorov vo viacerych smeroch:
realizacia dizertatného projektu, rieSenie ulohy VEGA, ucast’ v autoevalvatnom
time projektu Eurdpskej asociacie univerzit, poznatky ztcasti na viacerych
vedeckych podujatiach doma i v zahrani¢i i z dlhodobého pdsobenia v prostredi
institucii tercidrneho vzdelavania.

2 TUROK, I. Cities, Regions and Competitiveness. In: Regional Competitiveness. Association of
Regional Obervatories. 2004. Dostupné na: < http://www.regionalobservatories.org.uk >.

3 KUZMISIN, P. akol. (2004) Podnikatelské prostredie a regiondine aspekty rozvoja ll. Zbomik
§tadii z grantu VEGA ¢. 1/0493/03. PreSov: ManaCon., ISBN 80-89040-26-8.

* KITSON,M. , MARTIN,R., TYLER, P. Regional Competitiveness: An Elusive yet Key Concept?
In: Regional Competitiveness. Association of Regional Obervatories. 2004.
Dostupné na: < http://www.regionalobservatories.org.uk >.
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2 METODOLOGIA

2.1 Vychodiska

1.

Tercidarny sektor vzdeldvania zahrnuje vSetky typy Statom uznaného
vzdelavania obcanov, nadvézujiuceho na dplné stredné vieobecné vzdelanie
alebo tplné stredné odborné vzdelanie ukoncené maturitnou skuaskou. Jeho
definicnym znakom je vedecka, vyskumna alebo ind tvoriva cinnost’
a prepojenie Stidia s uvedenymi Cinnostami. Podl'a typu a kvantity tychto
cinnosti sa rozliSuju rozne typy vysokoSkolskych Studijnych programov od
vyssieho odborného §tadia a podl'a d’alSej §tudijnej ponuky v tomto sektore
vzdelavania.

V medzindrodnom ramci sa potenciél kvalitativnej konkurencieschopnosti
vyjadruje vo viacerych ukazovateloch. Porovnanie zdrojov a vysledkov
znalostne zalozeng konkurencnej vyhody vyjadruje KAM — Knowledge
Assessment Matrix z produkcie Svetovej banky. V $truktire KAM dominuje
inovacnad vykonnost, ktorej ponuku ovplyviiuje predovSetkym vzdelanie
v zmysle ratu kvality ['udskych zdrojov. Inova¢né organizacie st naro¢né na
kvalitné I'udské zdroje a st motivované na investicie do ich rozvoja. A prave
kombinicia inovacnej vykonnesti a kvalitnych 'udskych zdrojov je
zékladnou podmienkou rozvoja znalostne zaloZzenej komkurencie-
schopnosti. Aplikacia uvedenej metodiky je vo viacerych vystupoch timu
Kaderabkova, A. a kol. z CES VSEM Praha.

Index znalostnej ekonomiky, ktory je vypocitavany z priemeru
normalizovanych hodndt ukazovatelov pilierov znalostnej ekonomiky,
vychadza z hodnét kvality spravy, 'udskych zdrejov (hodnotenych podla
gramotnosti dospelych a stredoskolskej a vysokoSkolskej vzdelanostnej
arovne), inovacného systému ainformacnych a komunikac¢nych
technolégii.

Medzinarodné komparacie v oblasti kvality I'udskych zdrojov pri hodnoteni
Slovenska v tejto oblasti nepriaznivo hodnotia podiel verejnych vydavkov
na vzdelavanie a nepriaznivo je hodnotena aj miera $tudujicich. Za problém
vzdelavacieho systému je povaZzovany pristup k internetu na $kolach, kvalita
manazérskych Skél anizka Ucast’ na celozZivotnom vzdelavani. Lepsie je
hodnoteny podiel absolventov prirodovednych a technickych odborov
v podiele na vSetkych absolventoch (26 %, podl'a hodnotenia v roku 2007,
pozri OECD STI Scoreboard 2007).’

Komplexny pristup k hodnoteniu inovacne zalozengj konkurencieschopnosti
na urovni Statov predstavuje Eurépske inovacné skére (European
Innovation Scoreboard — EIS). Je zaloZené na niektorych kltGcovych
pilieroch inovacngl vykonnosti, ktoré s0 merané svyuZitim siboru
roznorodych ukazovatelov zameranych na kvalitativne charakteristiky

5 Pozi publikacie OECD Education at e Glance a zavery projektu Thematic Review of Tertiary
Education, materialy EU ECFIN a Eurépskej asocidcie univerzit.
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10.

znalostnych vstupov a vystupov. Napriklad v oblasti znalostnych vstupov
— hnacie sily inovacii — zahmujii predovSetkym ukazeovatele vzdelanosti
populécie. V oblasti znalostnych vystupov je to aplikacia inovacii, ktora sa
zameriava aj na jej dopady na zamestnanost v odvetviach, ktoré sa
vyznacuji vysokou tiroviiou produktivity prace a duSevné vlastnictvo, co je
hodnotené podl'a ukazovatel'ov medzinarodnej ochrany patentov.

V sihrnnom inova¢nom indexe (SII) v roku 2006 je SR z hodnotenych 32
krajin na 27. mieste s hodnotou 0,23 (na prvych miestach je Svédsko 0,73,
gvajéiarsko 0,69, Finsko 0,68, Dansko 0,63 Japonsko 0,61 apod., podla:
European Commission, 2006).

Na regiondng Urovni sa pouZiva ukazovatel Eurépske regionalne
inova¢né skore - RIS, ktoré pouziva sedem indikétorov: I'udské zdreje vo
vyskume avyvoji, participacia na celoZzivotnom vzdeldvani, verejné
vydavky na vyskum a vyvoj, podnikové vydavky na vyskum a vyvoj,
zamestnanost’ v technologicky nirecnych odvetviach spracovatel’ského
priemyslu, zamestnanost’ v technologicky narocnych odvetviach sluZieb,
relativny pocet patentov v Eurépskom patente — EPO.

V rocenke konkurencieschopnosti Svetového ekonomického féra, ktord
prezentuje dva suhrnné indexy — index globéalnej konkurencieschopnosti
aindex podnikovej konkurencieschopnosti. V sthrnom indexe globélnej
konkurencieschopnosti v skupine faktorov zvySujucich efektivnost je
uvedend ako vyznamny faktor dostupnost’ rozvinutého I'udského
kapitilu.

Z dalsich vyznamnych medzinarodnych hodnoteni je to Medzinarodny
inditdt pre rozvoj manaZzmentu v Lausanne, ktory prikladd oblasti kvality
I'udskych zdrojov a vyskumu prvorad doleZitost.

Osobitnil pozornost’ sme venovali §tidiu materidlov vo vztahu k ludskym
zdrojom aich kvalite. Vychadzali sme zo Standardnej metodolégie v EU
(Labour Force Survey), najmi pri sledovani trendov v oblasti zamestnanosti
v kontexte s dosiahnutym vzdelanim atrendom v oblasti terciameho
vzdelavania vramci EU. Pracovali sme so $tandardami ISCO 88 —
International Standard Classifiction of Occupations, najmé v triede
dosiahnuté vzdelanie, pricom sme akceptovali klasifikiciu ISCED 1997 —
International Standard Classification of Education. Pre jednotlivé
porovnéavania v medzindrodnom rdmci sme vychadzali z metodologie ILO —
Interational Labour Organization, najmé pri zistovani miery zamestnanosti
anezamestnanosti adeleni obyvatelstva na ekonomicky aktivnych
a ckonomicky neaktivnych. Tieto tudaje sme zistovali aj zhladiska
uzemného (Grovenn NUTS2, NUTS3). V ramci inStitucionalnej kvality sme
sa opierali o agregované ukazovatele, ktoré uskutociiuje Svetovad banka
vramci projektu Governance Matters (GM) so zameranim na kvalitu
verejnych inStiticii a pravneho systému. V oblasti Inovacnej vykonnosti sme
vychadzali z metodologie zberu a vykazovani idajov podl'a Frascati manual
(Struktira vednych odborov), ktory publikuje OECD. Vydavky na vyskum
avyvoj sleduje GERD (Gross expenditure on research and development)

ISSN 1335-1745



68 Kvalita Inovdacia Prosperita/Quality Innovation Prosperity XIl/1- 2008 (63-79)

ako sthrnny ukazovatel’ vstupov do vyskumu a vyvoja, 0 ndm dUZilo
vniektorych Castiach hodnotenia vyvojovych trendov vTV na
medzinérodnej trovni. Jeho vyznam vnimame na pozadi vztahu GERD v %
HDP, ktory patri v 3tatistikich EU do skupiny ukazovatel'ov hodnotiacich

plnenie cielov Lisabonskej stratégie.

11. Vyznamny zdrojom poznatkov o trendoch v tercidirnom vzdeldvani a jeho
kvalite boli publikacic OECD Education at e Glance a zivery projektu
Thematic Review of Tertiary Education, materidly EU ECFIN

a Europskej asociacie univerzit.

12. Dolezitym zdrojom UGdajov boli materidy EU, Komisie eurdpskych
spoloCenstiev, Slovenskej rektorskej konferencie (SRK), agentiry ARRA,
Ustavu informécii aprogn6éz Skolstva (uips), Podnikatel'skej aliancie
Slovenska (metodologia Indexu kvality podnikatel'ského prostredia),
Svetovej banky, regionalne Stidie vysSich uzemnych celkov SR, oficidlne
stranky vlady a prislusnych ministerstiev, programy hospodarskeho
a socialneho rozvoja krajov, narodné materialy, najmi Narodny strategicky
referenény ramec na aktudlne programovacie obdobie, Strategické
dokumenty pre oblast’ rozvoja VS na Slovensku, Vyroéné spravy o stave VS
na Slovensku podl'a MS SR, Programy hospodarskeho a socidlneho rozvoja
vybranych krajov SR, Integrovand §tidia Podmienok d’alSieho rozvoja

Slovensko — Vychod.

13. Specificky k téme naSej dizertacnej prace teda zékladné zdroja tvoria:
doméca izahranicnd odbornd literatira a publikicie, vydané Eur6pskou
asociaciou univerzit (EUA), ktordspolu s Asocidciou néarodnych
akreditacnych a evaluacnych agentir (European Network for Quality
Assurance in Higher Education - ENQA) aEurdpskym zdruZenim
Studentskych organizicii (National Unions of Students in Europe - ESIB) su
spoluzodpovedné za naplii bolonského procesu iza vznik Eur6pskeho
vysokoskolského priestoru a ktoré sa stali hlavnymi partnermi eurdpskych
politickych alegidativnych &ruktdr. VyuzZivali sme aj rézne druhy
prieskumov a analyz, napr. vysledky rieSenia projektu ZGODAVOVA, K.:
Kultira kvality vsystéme manazérstva kvality na vysokych Skoldch.
Vyskumny projekt KEGA 3/6411/08. Tren¢in: Trencianska univerzita AD,
2008 najmi zhl'adiska systemizacie problematiky a formulacie pristupov
krieSeniu  identifikovanych  problémov  zhladiska kvality ako

viacrozmerného pojmu v aplikicii na podmienky Slovenska.

14. Zvyuzivanych metdd to boli osobitne Statistické metody pomocou
vypoctovej techniky a vyber prioritnych problémov témy v kontexte
s definovanym cielom. V rdmci konStrukcie Indexu kvality regionilneho
vysokoskolského prostredia bol doraz kladeny na makroekonomicki
vykonnost a stabilitu, inStitucionalnu kvalitu, inova¢ni vykonnost a kvalitu
I'udskych zdrojov. Zdrojmi dat tu boli Statistické udaje Slovenského
Statistického tradu a regionalnej Statistiky, databaza EUROSTATu a OECD,
prieskumy Svetovej banky, ukazovatele inovacnej vykonnosti databazy New

Cronos publikované EUROSTATom.
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3. VYSLEDKY A DISKUSIA

Vysoko3kolské prostredie (d'alej len ,,VSP*) predstavuje v naSom ponimani
systém vzt'ahov, ktory zahrnuje vzijomné vzt'ahy makroprostredia
a mikroprostredia, vzajomné vzt’ahy vnitri vysokych §kol a medzi vysokymi
Skolami a verejnost’ou, v ramci ktorych dochidza k realizicii jednotlivych
zaujmov pri napiiiani stratégie v oblasti vysokoSkolského vzdelavania
a vedy. VSP je ovplyviiované a determinované vonkajSimi vplyvmi/faktormi
a inS§tituciondlnymi charakteristikami, ¢o predstavuje bezprostredné okolie,
v ktorom vysoké Skoly funguji. Toto urcuje zdkladné parametre na plnenie
poslania  vysokych 8k6l, financovania ich Cinnosti, uplatiovania
a zdokonalovania foriem ametdd manazérske) prace, rozvoja pracovnej
motivacie svojich zamestnancov a poskytovanie vysokoSkolsky vzdelanych l'udi
pre trh prace (pozri schéma €. 1).

SUBSYSTEM | Medzinarodna politickd a ekonomicka situacia |
Vonkajsie /
vplyvy / faktory \| Medzinarodné trendy a zavizky SR vo VS vzdelavani |

| Medzinarodna migracia |

| Politicky systém a jeho stabilita |

SUBSYSTEM /v| Prévny systém |
InStitucionalne
faktory §| Demograficky vyvoj a jeho zmeny |

Index ekonomickej slobody |

SUBSYSTEM /| Vykonnost” a konkurencieschopnost’ ekonomiky |
Makroprostredie

| Makroekonomicke trendy a prognézy vyvoja |

Regulacia / deregulacia subjektov vo VSP
a efektivnost’ alokacie zdrojov do VS

SUBSYSTEM |

Mikroprostredie Trh prace a jeho regulacia |

\A| Inovaéné vykonnost’ VS |

| Konkurencieschopnost’ VS |

Schéma ¢. 1 VysokoSkolské prostredie ako systém
Zdroj: vlastné spracovanie
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Pri skiimani vzdelavacieho systému treba k nemu pristupovat’ ako k zloZitému
systému a analyzovat ho na viacerych tirovniach. Na makroirovni skiimat” jeho
funkciu v socialnej Struktire, najmi jeho vzt'ah k hodmnotovému systému,
k socidlnej stratifikidcii, k demografii, k ekonomickému rezvoju
a k politickému systému. Na mezotirovni si predmetom ziujmu Struktira
samotného systému a jeho fungovanie, na mikrourovni potom vztahy existujice
vo vnutri jednotiek, teda §kol , iloha rodiny a prostredia Studentov.

3.1 Index kvality regionilneho vysokoskolského prostredia

Tak ako sa medzi sebou odlisujii regiondlne aspekty jednotlivych krajin, liSia sa
aj podmienky vysokoskolského prostredia a podmienky na podnikanie na tirovni
regionov sledovaného &tatu. Kazdy region ma svoje Specifika, ktoré ul'ahcuja,
respektive komplikuji vysokoskolské a podnikatel’ské prostredie. Na regionélne;j
Grovni takisto plati, Ze zaostalejSe regiény sa mbzu nechat’ inSpirovat
vyspelej§imi, a tak rychlejSie napredovat’ pri zlepSovani jednotlivych prvkov
vysokoskolského a podnikatel’ského prostredia.

Na Slovensku doposial nebola spracovana SirSia analyza vysokoSkolského
prostredia z hl'adiska konkurencieschopnosti v jednotlivych regionoch. Urcité
informécie st vo Vyroénych spravach o stave VS na tirovni MS SR, Spravach o
hodnoteni vysokych §k6l na Slovensku, ktoré realizuje agentira ARRA (napr.
ARRA, Bratislava, 2006), v Sektorovej sprive Eurdpskej asocidcie univerzit
o evaluécii verejnych vysokych Skél na Slovensku a podklady z prebiehajucich
komplexnych akreditacii vysokych §kol.

Monitorovanie regionilnych rozdielov v SR a hodnotenie VSP na trovni
vybranych regionov SR zhladiska ich kvality sme realizovali na zaklade
vlastného hodnotiaceho nastroja indexu kvality regionilneho vysokoSkolského
prostredia (d’alej len ,,JK RVSP*). Vyber regiénov bol urobeny tak, Ze z Grovne
NUTS II (Slovensko — Vychod, Stred, Zapad) boli zvolené kraje
s porovnatenymi parametrami z hl'adiska kritérii konkurencieschopnosti.

IK RVSP je sthronym Cislom, ktoré hovori o kvalite vysokoSkolského
prostredia v regiénoch SR. Je kombinaciou hodnoty vybranych Statistickych
ukazovatel'ov, pricom pri jednotlivych subindexoch porovnavame vypocitané
hodnoty s vysledkami dotaznikového prieskumu, ktory sme realizovali v tych
istych krajoch, v ktorych sme vypocitavali hodnoty indexu. IK RVSP sme
zostavili zo Styroch subindexov, kazdy z nich mé& pristusné indikatory, pri
vypocte sme zadefinovali vahy tak subinexov, ako aj jednotlivych indikatorov
podl'a vyznamu, aky im pripisuji respondenti z externého a interného segmentu
VSP, kde sme realizovali prieskum. Obsahovi naplii jednotlivych subindexov
sme zachovali v zhode s obsahom dotaznika. Je to z dévodu porovnatel'nosti
ziskanych vysledkov a v zhode s metodolégiou prace na zdklade formulicie
ciel’a Studie.

Pri vypoéte sme postupovdi tak, Ze pri kazdom indikétore/prvku §tatistického
charakteru v jednotlivych subindexoch sa delila aktualna hodnota Statistického
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ukazovatel'a priemernou hodnotou tohto ukazovatel'a v ramci celej SR a vysledok
sa prenasobil vahou prvku v subindexe.

Metodika: Zakladny vzorec vypoctu na priklade subindexu Makroekonomicka
vykonnost’ a stabilita:

Subindex: Makroekonmicka vykonnost’ a stabilita (MEVS)

Indikator: Regionalny HDP

Vypocet:

Regionalny HDP (podl'a skimanych krajov)
Index MEVS = x véaha indikétora
Priemerna hodnota HDP (HDP SR : 8 krajov) v subindexe

Odlisnosti pri vypocte z dovodu nedostupnosti Statistickych podkladov alebo
v pripade, Ze ¢erpame udaje z iného zdroja uvadzame v komentari pri hodnoteni
jednotlivych subindexov. Udaje st za rok 2006, ak nie je uvedené inak, ich
zdrojmi boli spravy Statistického turadu, regiondlne Statistiky, materialy
Ministerstva ¥kolstva SR (Vyrocné spravy o stave VS), Ustavu informécii
a prognoz Skolstva a Sprava o hodnoteni VS na Slovensku agenttiry ARRA.

Tabulka ¢. 1 Subindexy IKRVSP

Makroekonomickd vykonnost a stabilita 25 %
Instituciondlna kvalita 15 %
Inovacna vykonnost 30 %
LCudské zdroje 30 %

* Véhy pridelené podla vysledkov dotaznikového prieskumu v externom subsystéme
VSP, ktory sme realizovali v radmci rieSenia dizertacného projektu

Tabulka ¢. 2 Vysledné hodnoty subindexov IK RVSP

PSK 12,16 9,45 252,37 620,78
KSK 29,01 14,67 414,69 806,02
BBSK 13,05 9,39 159,72 805,42
NSR 19,17 11,73 141,72 837,87
Legenda: PSK - Presovsky samospravny kraj

BBSK - Banskobystricky samospravny kraj
KSK - Kogicky samospravny kraj
NSK - Nitriansky samospravny kraj

Zdroj: vlastné spracovanie
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MER
. B Lucske zdroe
BB5K . . .
Inavacna wikonnost
KSK W Istitucionilne kvalitz
| Mzkroskonomick:
PSK vykonnost s stabilitz,
T T 1 T 1
a 200 400 600 200 1000

Graf ¢. 1 Vysledné hodnoty subindexov IK RVSP podla krajov

Ako vyplyva zo stihrmnej tabulky a grafu najvySSie hodnoty vo vsetkych
subindexoch dosahuje KSK, pri¢om najvicsie rozdiely medzi skimanymi krajmi
st v subindexe makroekonomicka vykonnost™ a stabilita a inovacna vykonnost'.
Relativne vysoka hodnota v subindexoch Inovacna vykonnost’ a Cudské zdroje je
danad konstrukciou tychto subindexov, ked’Ze Udaje boli Cerpané zo spravy
ARRA, kde oblast’ Veda a vyskum je hodnoten4 pod oznacenim VV1A - VV10
a to komplexné aktivity skiimanych univerzit a teda znacny pocet tidajov, ako je
pocet publikicii, pocet citacii, podiel Studentov doktorandského §tidia
k vyucujlicim a k poctu ostatnych §tudentov, objem prostriedkov ziskanych na
grantové projekty a pod. Rovnako v subindexe Ludské zdroje v indikatore
Stidium a vzdelédvanie (oznacenie v Sprave ARRA SV1 - SV8) st vyjadrené
hlavné stranky aktivit skimanych univerzit v pocte Studentov, pomeru
vyucujlcich podla jednotlivych kategorii a i vo vztahu k Studentom, rozsahu
zaujmu o §tidium na danej univerzite zo strany domacich i zahrani¢nych
uchadzacov. Dovodom spracovania takejto rozsiahlej databazy je podstata
IK RVSP, ked7e kltCovymi charakteristikami kvality VSP si v logike
konstrukcie indexu oblasti Inovacna aktivita a Uudské zdroje. Tato skutocnost
vyjadruja aj vahy subindexov v ramci IK RVSP.

Subindexy a indikatory

Subindex Makroekonomicka vykonnost a stabilita je vyznamny faktor, ktory
ovplyviiuje zdujem o $tidium na danej univerzite v kraji, sUvisi s prilezZitostami
na uplatnenie po ukonceni §tiidia a charakterizuje celkové prostredie z hl'adiska
ekonomického i socidlneho.
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Tabulka ¢. 3 Makroekonomicka vykonnost a stabilita

Kraj

Indikatory PSK | KSK | BBSK | NSR | Vihy
Regionalny HDP, 26,30 | 36,48 | 26,51 | 3535 | 30%
mil. Sk, b.c.,2005
Regionéalna pridané hodnota, 13,36 | 48,08 | 2045 | 18,09 | 15%
mil. Sk, 2006
Produktivita prace 10,17 | 24,92 | 12,02 | 12,86 | 15%
Pocet zamestnanych (v tis. 0s.) 2149 | 19,53 | 15,58 | 18,04 | 20%
Pocet nezamestnanych (v tis. 0s.) | -30,78 | -32,28 | -31,05 | 2041 | 20%

Zdroj: vlastné spracovanie

Ak vo vyske regionidlneho HDP dominuju KSK a NSK, za pozomnost stoja
rozdiely v regionalnej pridanej hodnote a produktivite prace, kde zretelne
dominuje KSK, ¢o je dané ekonomickou Strukturou kraja a podielom aktivit
s vy§Sou pridanou hodnotou, posledné miesto patri PSK. Obidva udaje boli
vypocitané z priemernej hodnoty len hodnotenych krajov, lebo udaje za SR su
nateraz nedostupné. Zaujimavé je prvenstvo PSK v indikdtore pocet
zamestnanych, ¢o stvisi s velkostou kraja a poctom obyvatelov, aviak na
druhej strane celkovy vysledok koriguje pocet nezamestnanych, kedze je
v3eobecne zname, ze PSK patri v ramci SR dihodobo ku krajom s relativne
vysokou nezamestnanostou.

Tabulka ¢. 4 Institucionalna kvalita

Kraj
. Indikatory PSK | KSK | BBSK | NSR | Vihy
Pocet VS v kraji 9,99 | 30,0 | 199 | 199 | 30%
Pocet fakilt v kraji 10,71 | 17,85 | 15,47 | 13,09 | 15%

Objem vyplatenych socialnych Stipendii | 21,83 | 13,81 | 14,95 | 10,91 | 10%

Hospodarsky vysledok VVS* vkraji, | 1,27 | 3,74 | 9,34 | 13,05 | 15%
2006

Ubytovacie kapacity, VVS* v kraji, 324 14,14 | 642 | 6,62 | 10%
pocet 1620k

Pocet podnikatel'skych subjektov v kraji | 15,97 | 18,29 | 15,21 | 14,64 | 20%

*VVS — verejné vysoké gkoly
Zdroj: vlastné spracovanie

V subindexe Inititucionalna kvalita sme vychadzali z poctu 22 verejnych VS
vroku 2006 v SR a 101 fakult, ostatné udaje sme vypocitali na zéklade udajov
Vyroénej spravy o stave VS na Slovensku za rok 2006, pocet podnikatel'skych
subjektov zo Spravy statistického tradu SR za rok 2006. V tomto indikatore
prevazuj( interné segmenty V'SP, pricom podet VS v kraji a ich fakult, ako aj
kapacita podnikatel'skych subjektov je vyznamnym faktorom prilezitosti pre
§tadium uchadzacov o TV, ako g moznosti pre uplatnenie sa na trhu prace. Aj
v tomto pripade dominuje KSK tak rozsahom prilezitosti pre §tadium, ako aj
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uplatnenia sa na trhu prace, ¢o je dané najmé potenciadlom KoSic ako velkomesta.
NajhorSiu socidlnu poziciu PSK dokumentuje aj najvysSi objem vyplatenych
socialnych $tipendii v ramci skimanych krajov a najnizSiu 16Zkovl kapacitu
ubytovania Studentov. Pocet podnikatel'skych subjektov je porovnatelny
sostatnymi dvomi krajmi, ¢o signaizuje, Ze PSK vytvara porovnatelné
podmienky pre podnikanie a mohlo by to znamenat’ rozSirenie uplatnenia sa
absolventov VS prave v tomto kraji a z tohto hladiska aj zvySenie jeho
konkurencieschopnosti. Za pozornost’ stoji zaporny vysledok BBSK (teda
vykdzana strata) v oblasti hospodarskeho vysledku VS v kraji za rok 2006.
Pomerme vyrazne je najuspeSnejSi v tomto ukazovateli NSK a v porovnani
s BBSK je rozdiel vyrazny.

Tabulka ¢. 5 Inovacna vykonnost

Kraj
Indikatory PSK | KSK | BBSK | NSR | Vihy

Pocet pracovnikgv Vo vedg 2,92 15,2 4,38 7,43 25
avyskume na VS (prac. s VS
a vysSou kvalifikiciou)

Veda a vyskum* 834 1345 520,5 449 50

Vydavky na vedu avyskum | 4,34 | 22,1 | 7,53 | 1599 | 25
v kraji (tis. SK)

* priemerna hodnota podla fakult danej VS v kraji, vlastné vypocty podla vysledkov
hodnotenia ARRA 2007, oznatenie VV1A-VV10, zdroj: www.arra.sk
Zdroj: vlastné spracovanie

V tomto subindexe je zaujimavostou, Ze PSK napriek tomu, Ze ma najnizsi pocet
pracovnikov s VS a vySou kvalifikaciou a ngjniz§ objem vydavkov na vedu a
vyskum nielen medzi skimanymi krajmi, ale aj v ramci celej SR, dosahuje po
vysokych S8kolach v KSK druht najvys§§iu vykonnost vo VaV medzi
hodnotenymi krajmi. Ako sme uz uviedli, dosiahnuté hodnoty v indikatore Veda
a vyskum st vysledkom 14 skupin idajov, ktoré komplexne vyjadruji potencial
ivysledky VS v danom kraji. Metodika ARRA vychidzala z rozdelenia
vysokych §kol podla Frascati manudl do vednych odborov: prirodné vedy,
technické vedy, lekarske vedy, p6dohospodarske vedy, spolocenské vedy,
humanitné vedy. Fakulty boli hodnotené podla tychto odborov, uvedené
priemery v sprave sme potom delili poctom hodnotenych fakilt, aby dosiahnuty
vysledok nebol skresleny rozdielnym poctom fakult. Prekvapujice je postavenie
VS v NSK (4. miesto z hodnotenych §k6l) a zaujimavostou je, Ze najvysSie
hodnotenie zo vSetkych fakiult v Nitre dosiahla Fakulta eurdpskych studii
a regionélneho rozvoja SPU.

Je v3eobecne zname, Ze l'udsky kapital sa stdva najdynamickejsie sa rozvijajicim
sa vyrobnym faktorom, ktory umoZiiuje vy$§iu mieru inovéacie a rast adaptability
ekonomiky na nové technologie. Dostatok kvalifikovanych pracovnych sil je
predpokladom i podmienkou rastu kvalitativnej konkurencieschopnosti
v narodnom i regionalnom ramci. Z uvedenej skutocnosti sme vychadzali pri
konstrukcii subindexu a jeho indikéatorov.
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Tabulka ¢.6 Ludské zdroje

Kraj
Indikatory PSK KSK | BBSK | NSR | Vihy

Poégt obyvatel'stva v kraji 20,27 26,11 26,11 19,46 25
s VS vzdelanim

Stidium a vzdel4vanie* 2089 2694 2680 2805 50

Absolventska 40,0 -33,35 21,37 | -31,54 25
nezamestnanost’, 2006

* priemernd hodnota podla fakult danej VS v kraji, vlastné vypocty podla vysledkov
hodnotenia ARRA 2007, oznalenie SV1 —SV8. Zdroj: www.arra.sk
Zdroj: vlastné spracovanie

Ak v pocte obyvatel'stva s VS vzdelanim je vyrovnana pozicia KSK a BBSK,
v tomto pripade v indikitore Stidium a vzdelavanie dosahuje najlepsie vysledky
NSK, ¢o svedi o tom, Ze z hl'adiska truktiry aktivit s VS viac orientované na
aktivity v oblasti §tidia a vzdelavania ako na oblast’ vedy a vyskumu. Postavenie
PSK je dané skutocnostou, Ze v krgji je len jedna vergina VS. Poznamenajme, Ze
vysledky v indikatore Stadium a vzdeldvanie boli vypocitané podobne ako
v indikatore Veda a vyskum z podkladov ARRA, zo siedmich skupin pod
oznaCenim SV1-SV8, vyjadrujucich rdzne aspekty vykonnosti hodnotenych
vysokych §kol a ich fakilt a aj v tomto pripade priemerné hodnoty idajov ARRA
sme delili poctom fakult v dvoch blokoch SV1-SV4 a SV6-SV8, aby rézny pocet
fakdlt neskresl'oval objektivnu poziciu danej fakulty/vysokej Skoly/kraja
v hodnoteni.

Tabulka ¢. 7 Vysledné hodnoty IK RVSP

Kraj
Indikitory PSK | KSK | BBSK | NSK | Viahy

Makroekonomickd  vykonnost | 12,16 29,01 13,05 19,17 25%
a stabilita

InStitucionalna kvalita 9,45 14,67 9,39 11,73 | 15%
Inova¢né vykonnost’ 252,37 | 414,69 | 159,72 | 141,72 | 30 %
Ludské zdroje 620,78 | 806,02 | 80542 | 837,87 | 30%
Suhrnny index 894,76 | 1264,39 | 987,58 | 1010,49 | 100%

Zdroj: vlastné spracovanie

Vysledné hodnoty IK RVSP za hodnotené obdobie a na ziklade zvolenej
metodiky uréilo poradie krgjoch a VS v danom kraji tak, Ze najvyssie hodnoty
indexu dosahuje KSK, nasleduje NSK, BBSK a PSK. Je odrazom skuto¢nosti, ze
potencial KSK a vysokych 8§kdl v kraji vykazuje najlepSie vysledky z hl'adiska
konkurencieschopnosti, stav VSP v jeho externom i internom segmente v BBSK
a PSK je porovnatel'ny, pricom ak PSK vykazuje vyS§iu vykonnost’ v subindexe
Inovaénéd vykonnost, BBSK dosahuje vyS§iu hodnotu v subindexe Ludské
zdroje. Je to dané podtom vysokych §k6l v kraji - v BBSK tri VS: Univerzita
Mateja Bela v Banskej Bystrici, Akadémia umeni v Banskej Bystrici a Technicka

ISSN 1335-1745



76 Kvalita Inovécia Prosperita/Quality Innovation Prosperity Xll/1- 2008 (63-79)

univerzita vo Zvolene, vietky maji 13 fakilt, kym v PSK je jedna verejna VS s 8
fakultami. BBSK méa komparativnu vyhodu aj z hl'adiska portfélia ponukanych
Studijnych programov, kym v PSK vo vztahu k Standardnym ukazovatel'om
konkurencieschopnosti je v ponuke ich obmedzeny vyber.

Sohrnny index

Ludske zcroje

W MEE

noveéng wykannost W EBESK
BESK

nititucianalna kvalita mP5E

N akraek. wykannost a stabilita

0 200 400 600 800 100012001400

Graf . 2 Hodnoty IK RVSP podla krajov v grafickom vyjadreni

Zhrnutie vysledkov Indexu kvality regiondlneho vysokoskolského prostredia
Tabulka & 8 Hodnoty IK RVSP

Presovsky samospravny kraj 834,76
Kosicky samospravny kraj 1264,39
Banskobystricky samospravny kraj 987,58
Nitriansky samospravny kraj 1010,49

Zdroj: vlastné spracovanie

Graf ¢. 3 Vysledné hodnoty IK RVSP
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IK RVSP mal zmapovat vysokoskolské prostredie vo vybranych regiénoch
Slovenska a identifikovat' jeho prednosti anedostatky ztrovne hodnotenia
kvality. Vysledky méZzu pomdct kompetentnym predstavitel'om vysokych $kol
SR pri ich prici zameranej na rozvoj kvalitativneho rastu vysokoSkolského
prostredia v regiénoch SR. I ked’ hlavnu ulohu pri vyrovnavani regionalnych
rozdielov zohriva trh a konkurencia, §tit a samosprava mdZu cely proces
zintenzivnit vytvaranim vhodnych podmienok na zvySovanie kvality
vysokoskolské prostredie aj v zaostavajucich regionoch. Vyskum poukazal na
slabé miesta vysokoskolského prostredia vo vybranych regionoch zpohladu
kvality poskytovaného vzdelavania, vedy a vyskumu, prepojenia na prax, atd’.,
ktoré znevyhodiluju jednotlivé vysoké §koly pred konkurenciou. Ich
odstraiiovanie by nemalo byt zdujmom len jednotlivych vysokych §kol, ale
zdujmom celej spolodnosti, pretoZe rast konkurencieschopnosti slovenského VSP
zintenzivni celkovy hospodarsky rast, ¢o sa v konecnom ddsledku prejavi rastom
Zivotng Urovne obyvatel'ov Slovenskej republiky.

Ak sme porovnavali ziskané vysledky z IK RVSP a vysledkov z dotaznikového
prieskumu, boli potvrdené vSetky podstatné charakteristiky v oblasti
determinantov  kvality, problémovych oblasti asmerov rozvoja VSP
v skiimanych krajoch.

4. ZAVER

Za vyznamné kvalitativne charakteristiky v oblasti TV v kontexte kvality
T'udskych zdrojov a konkurencieschopnosti povazujeme:

a) Infituciondlne a programové ciel’ové pristupy systému TV.

b) Kontext tercidarneho vzdelivania s formovanim znalostnej spolocnosti.
Ak doteraz tradicnymi vyzvami boli najmi kvalita, efektivnost,rovnost
prileZitosti, novymi vyzvami v oblasti vzdel dvania si:

e dosahovanie najvyssieho vzdelania,

e schopnost’ stadle a zaroveil rychlo sa ucit z hladiska jednotlivca aj
organizacie,

e tvorivost, inovativnost a iniciativa, znalost lI'udi i spolocnosti,
vyuZzivanie zruc¢nosti,

¢ vys§ia nadviznost medzi obsahom Studia a poziadavkami trhu préce,
zvySovanie poctu extémych aktérov v procese vzdelavania, ¢o kladie
d’alSie naroky na rast flexibility, otvorenosti a inovativnosti.

¢) Nevyhnutnost’ neustilej interakcie zamestnavatel'skej sféry a inStitacii
TV.

d) Tretia tloha univerzit. Prepajanie VS so tatnou spravou, samospravou,
podnikatel'skych sektorom, ostatnymi vzdelavacimi institiciami a ich ucast’
v narodnej a regiondlnej politike sa casto vyjadruje ako Triple Helix
(Leydesdorff a Etzkowitz, 1996) a datuje sa od pol. 90. rokov 20. st.
Vysledkom tohto prepéjania je organizacna restrukturalizicia a vznik napr.
kontaktnych center, center pre transfer technologii, strategickych aliancii
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spolocnosti a univerzit, siete akademickych, sikromnych a vladnych
vyskumnych pracovisk, podnikatel’skych inkubatorov a pod.

¢) Riadenie a samosprava. Ide najmi o reakénti schopnost’ na jednotlivych
stuprioch riadenia, tak na centralnej Grovni, ako aj na trovni jednotlivych
institucii TV, na potreby vonkajsich aktérov (zastupcov regionalnej verejne;j
spravy, podnikatel'skej sféry, predstavitelov vyskumnych institicii a d’al§ich
oblasti spolocenského Zivota a absolventov dangj V'S).

f) Financovanie inStiticii TV a vedy a vyskumu by malo diverzifikovat
zdroje, aby mohli vzniknit' ekonomicky a personalne stabilizované
pracoviskd TV zamerané na aplikacne orientovany zékladny vyskum i na
priamy transfer technoldgii a znalosti.

g) V oblasti kvality v TV je cielom je vytvorit diferencované evaluacné
prostredie, v ktorom sa uplatiiuji rozne formy internej a externej evaluacie,
a na tomto ziklade vytvorenie mechanizmov na vyvodenie zaverov pre
zlepSenie kvality vzdelavacieho systému i jednotlivych vysokych §kol.
K tomu je potrebny vznik Nérodnej kancelarie kvality, resp. obdobnej
institdcie, ktora by v rAmci ¢innosti ako subjektu Narodného systému kvality
sa zameriavala aj na vyvoj metodiky hodnotenia VS, doplneného o nizory
dasich uzivatel'ov sluZieb VS. Takto kreovany Narodny systém hodnotenia
sa zapoji do eurdpskej siete organizacii v tejto oblasti.
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