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$] LOQWP]PPQ\HN VJHUHSH D WHFKQROYJLDL KDOD(
J\ADNRUROW KDWiViQDN pUYpQ\HV+OpVpE

CSUGANY Julianna?

$ V]i]DG YpJpQ D] LQIRNRPPXQLNIFLYV MWHMPKQRODJIGIN MW WD\ HWHBHN G
N|]JpPSSRQWMIiED NHU*OWHN D WHFKQROYJLDL YiOHWRWWRIN Q% KM DAWVH FLK |
KDODGiV YL]VJiOBDMWINDVPWHXWDMWIQQRYiFLY IRO\DPDWDL PHOOHWW HJ
PpQ\L WpQ\H] N MHOHQW VpJH $] HOQGRJpQ KX PHN MG K W HO/P P D YGIR Y Y Oyi
SpUH DPHO\HN PDNURJD]GDViJL KDWiViQDN pU Yip Q\HD\BIPNWEHQ PHIKDW

$] HPSLULNXV YL]VJiODW D] (XUySDL 8QLy WDJILOID ¥ANHGRN YR QDHW K
OyJLDL KDDOQDIGIW mWpQ\HN PDNURJD]GDViJL |[VV]HI«JJpVWL@DONEWHONW] iV i
ULQW D . ), pV D] LQWpP]PPQ\HN HI\*WWHVHQ DONRW M pND NDJ VB HWHK Q IR
KR] KRJ\ D WHFKQROYJLDL AlttbhaR G p-YLPWM p YFDpMAY XM RQH]HW p& D M|YHG
ODWIiW NpWYiOWR]yV U HrbdeHezweRly VIRIJDIOPR}EBQyY KRJ\ D WHFKQROYJLD
PpPUWPNEHQ KR]]iMiUXO D M|YHGHOPHN DODNXQIVDKRN|DR {18 FHWD JHO®IP P!
~WPRGHOOW DO BRMWY®D WG R Bth@30H WpEKQRPyYyJLDL KDODGIV JB]GDViJL Q
UROW KDWIiViQDN pUYpQ\HV+OpVpEHQ

. XOFVV]DYDNHMGEMDWRDNiFLY LQWp]PpQ\HN WXODMGRQMRJIRN YpGHOPH
-(/ NyG 2 2 2

The Role of Institutions in Realising the Effects of Technological Progress
on Economic Growth

At the end of 28 century, due to the expansion of information and communication tediemldechnological
changes were again in the centre of interest in economics. Analysitectirological progress, which is the
driving force of the economic growth, the relevance of institutismsore important in addition to research and
development and innovation. In endogenous growth theories, titatiosal environment is important in resdi
ing the macroeconomic effect of human capital and innovation.

The empirical study demonstrates the macroeconomic relations between ecgromth, technological
progress and institution¥he main hypothesis of this paper is the technological environmensisoofresearch
and development (R&D) and innovation, as well as institutions. The relationstéphmological-institutional
environment and income is modelled by regression analysis, whicmdeates that the technological enwiro
ment is an important determinant of income across the EU member statdh, Rirpath model constructed
from the elements of technological environment, emphasizing thairtitection of property rights plays an
essential role in realising the effects of technological progress on economit.g
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JEL codes: 011, O34, 043
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%HYH]JHWpV

$ W|EE PLQW pYH WDUWy WHFKQROyYJLDL IHMO GpV D] L
PHIMHOHQpPVPYHO ~MDEE OHQG-OHWHW YHWW $] BQIRUPIF|
ODPHQQ\L UpV]pEHQ DODSYHW YiOWR]iVRN PHQQHKN YpJEH
GpV pV D WHFKQROYJLDL KDODGiV NDSFVRODWUHQGV]HUpE
V]i]DG HSChHMppt&P XQNiVViJD KtYWD IHO D ILJ\HOPHW D MHOHC
D JD]GDViJL IHMO GpV OpQ\HJpEHQ D] HU IRUUiIiVRN ~M NRPE
$ WHFKQROYJLDL KDODGIV pSol@w Q956hbiteh@Giksi SpoBdhv R O D W
PRGHOOH]WH pV HOV NpQW WHNLQWHWWH D WHFKQROYJLD
DPHO\ D NODVV]LNXV WHPBRENP VLV WBOMBNMHRRE I ViQ W~0 MiUX
NLERFViIWiV Q|YHNHGpVpKH] $ Q]YHNHGPVHOPpPOHWL NXWD\
PRGHOOW D NXOFVWPpPQ\H] QHN V]iPtWy WHFKQROVYJLDL KD
PRV NULWLND pUWH $ WHFKQROYJLiW RO\DQ N|]M&V]iJQDN
EDGRQ HOpUKHW ORGHOOMpPYHO QHP PDJ\DUiI]JWD KDQHP |
$ V]i]DG PiVRGLN IHOPEHQ D] ~M Q|YHNHRpWHOPpOH
1962; Lucas, 1993; Romer, 19961QGRJpQ WpQ\H] NpQW D W|EEd: JD]GDV
1+JJ HQ PRGHOOH]WpN D WHFKQROYJLDL YiOWR]iIVRINDW pV L
UH $ PRGHOOHN N|]JpSSRQWMIiEDQ D] LQQRYIiFLy p3z-D KXPiQ
V]HI*JJpVEHQ HJ\UH LQNIiEE KDQJV~O\R]QL NH]GWpN D] LQ\
IHMO GpVEHQ D] LQWp]PpQ\L NJUQ\H]HW PHJKDWIiUR]y KLV]I
PDJNRGIiViW LIpQ\OLN
$ WDQXOPiQ\ VWDWLV]WLNDL \FWOWDHIBIN K/RIDW B VW HFKHOR @
D] (8 WDJRUV]iJDLEDQ MHO HERWWWiM DBDHW OW EBDE E) [N RRS
VHItWVpJIpYHO D WHFKQROYJL IVlptLHQ \I @)% D Q PLD W | UQGH.]NH W RRUp |
PHO\ DONDOPDV D M|YHGHOPIN pVWHIFKEOROGWQBN BNOWIEDY]W
$] HPSLULNXV HOHP]pV DUUD D]]iIHBNGWP pQWWH M KW GKIRIR LD
D WHFKQROYJLDL IHMO GpVW LQGRXiifolyy N X /DDA V@ M NDQ H QWi
HOHPHLQHN VDMiIWRV |WY|PHWWRHRGIOO BDYHIWW NP IHYIHNO D] LV
YiOLN KRJ\ D WXODMGRQMRGL Bp\8HPKE@ROWILIDS HK B DHDRSH D NJHH

$ WHFKQROYJLDL KDQ@N G B NWRIDPEBYpVIH [VV]HI«JIpVHL

$ WHFKQROYJLDL KDODGiV |[VV]JHWHWW IRO\DPDW PPHO\ KR
VPpKH] $ WHFKQROYJLD OHJLQNIEE WXGiV IHOKDOPR]JRWW L
WDQDN pV D JD]GDViJ WHJIbRed,ApoE,HR\MpJIp W M INHMIMDBEDOPR]I
p\D WHFKQROYJLDL KDODGiV NRPSOHPHQWHU MHOHQWNH]Q
KXPiQ W NH NRPELQiF ICaséliF}999,\pps TBHFWH QMM OPH]pVPEHQ D WFH
JLD N*O|QE|] WtSXV~ JpSHN pV D]JRN KDV]QiODWiKR] V]*NVp
NiVRN NRPELQiFLYMD WHKiW PDJIiEDQ IRJODOMD D] ~MRQQEL
VL IRO\DPDWRW LV DPHOO\HO D PXQNiV BdNe\N(po®8| ¥.\7p) YiO QD
HJ\W]JHU&HQ IRPDORO]MREEDW pV W]EKBW WX X@Ne¢IN-FRUP\N O
O\H]L D KDQJV~O\W (Oiver@ignS p¥] D] IBIO¥\D PWADIMW ~p JRQGR
VH DPHO\QHN J\DNRUODWL KDV]QRMOVEGMIEYO V]*OHWLN PHJ

1IDSMDLQNEDQ WXGDWRY NXWDWyilHMOHV]W WHYpNHQ\\
LQQRYiFLYN DPHO\HN PR]JJDWMiN D WHFKQROYJLDL IHMO Gy
NHYpV D WHOMHV HJpV]pEHQ ~M WDOD]PLQW pff Pp]RFNOLW I ¢
PiQ\]DWL SROLKMRMM ~i WVDRQ+PHJKDWIiUR]]D D JD]GDViJL Wk
WHKiW D] LQWp]PpQ\HN WHUHPWLN PHJ D Q|YHNHG®VKH] V]-
OyJLD OpWUHKR]iIVIQDN LOOHW YHdII-IoGel, 199 D $i W € B Kl QERIDK/ B M



IHMO GpV QHP FVXSiQ D WXGiV pV D] LQQRYiFLYy HAJHGPpQ\|
PpQ\HN QpON-+O

$ WHFKQROYJLDL IHMO GpV D PRN\PD U R\ Di@idasH Q \RNW \
WH ILJLNDL WHFKQROYJLD YDODPLQW D] LQWPpP]Pp&\HNHW |
daimi WHFKQROyYJLD N|OFV|QKDWD\SiE00Q. A2 \dnPiNkud ¥apasktd J
WRN PXWDWQDN Ui DUUD KRJ\ D WHFKQROYJLDL KPODGIVE
GiV pV D WXGRPiQ\ HUHGPpQ\HL YDODPLQW D]RMdADNRUOL
LQWp]PpQ\L NJUQ\H]JHW LV DPHO\EHQ H]HN D] ~MGRQViJRN |
soknak elengedd HWOHQ IHOWpWHOHL D] LQWpP]PPpQ\HN D] ~MtWi\
NJUQ\H]HW DONDOPD]NRGiVIiW $ WHFKQROyYJLDL YiOWR]iVRI
PD]iVD JHQHUIiOMD DPHO\KH] V]*NVpJHV LVPHUHWBN pV N
LQWp]PpQ\L NH theg\Ndrih 2010 BMBBI$] LQQRYIFLYYH]pUHOW Q|YH
PHJIHOHO LQWDpP]PpQ\L KiWN&rhy201000. 2I2)0 yR/ X W I DWam i E E |
KRJ\ D YLOiIJ QDJ\ UpV]pQ QHP pUYpQ\HV.OQHN D WHFKQRC
NHOO DKKR] KRJ\ Q]YHNHGpVW JHQHUIOMRQ

$ WHFKQRQWRLPIpQ\L NJUQ\H]JHW PRGHOOH]pVH

$ JD]GDViJL Q|YHNHGpPV pV D WHFKQROyYJLDL IHMOa&pV GLQ
WLV]WLNDL HOHP]pVpW DJIRQEDQ DGRWW pYUH YRQDWNR]WL
WDJIiOODPiIUD YRQDWNR]yDQ D pYL DGDWRNDWK-YHWWHP
FLyUD YROW V]eNVpJ XJ\DQLV D VWDWLV]WLNDL DGDWRN H
Az adatok az EurostaE(C, 201) pV D 3HQQ :R(Hesten-AterESoimmers, 20lda-
Ei]JLVEyO YDODPLQW D )UDVHU ,QVWLWXWH iOwDO |VV]H
(Gwartney-Hall-Lawson 200V ]iUPD] QDN

$ WHFKQROyJLDL KDODGiVW PHJDODSR]y NJUQ\H]J]HW HOH
D] (XURVWDW pV D] (): DGDWEIi]LVIEyOMH &M DWHAPY NLLPHD LY 1R
| NRPSRQHQV+DQDOt]LY DOi $] DGDWUHGXNFLYV HOMiUiV
YIOWRJYENHYRQiViYDO D] HUHGHWL VWUXNW~UD Li@WeERUPIiFLYy)\
D WHFKQROYJLDLxLQWpP]PpQ\L NJUQ\H]HW MHOOHP]pVpUH DJ

$ 1| NRPSRQHQV+DQDOt]LY HUHGPpPQ\HNpQW NDSIRWW HJ'
WpULXFpRWEMNHUWDQLODJ PHJIHOHO HN $ PLQWD 98 NRPSRC
ViJiW PpU-M&eVHINLQ pUWPN WHKiW D | NRPSRQHQVEH:
VHQ DONDOPDV D MHIWQOHPYpMPHWDHH Q& FIOWR]YN [+JIJHWOHQVp.
IpOH SUYED V]LJQLILNIQV $ YDULDQFLDKIiQ\DG D | NR
WHOMHV LQIRUPIFLYWDUWDOPIQDN MHOHQW V UpV]pW PHJ
PyGV]HUW MHQIHGHWDR] PXWDWYEYyO iOOy PLQWD HOHPpPQHN
WpVH URERVWEUI |IDWEPQpOWHWHWW | NRPSRQHQV VWDWL
WHFKQROyJLDL KDODGiIiVW PHJDODSR]y WHFKQROYJLDL*LQW

% Mokyr (2004)PDNURWDOIOPIiQ\RNQDN WHNLQWL D WHOMWMRWBQHNMO HDHPpBNIE
GHWHUPLQIOWIN D] LSDUL IRUUDGDOPDW PtJ \D|HRIEM @Y V BURHD JLIRIN QWX
PLNURWDOIOPIQ\RN ODNURWDOIOPIQ\RNQD N tWHN PQ W Mird/ m@&UDFE LNiO L\
PHQWiIiOLY MHOOHJ& ~MtWiVRN

* EFW= Economic Freedom of the World IndeX0] LQWp]PpQ\L NJUQ\H]HW HJpV]pW MHOOHP]
LQGH[ DPHO\ D JD]GDVIJRQ EHO-O WHU*OHWHQ PpUL D] LQWp]PpQ\L

°$ PXWDWyN VWU X NaM «LJi MOW NoBVH (R D il z& O i ] D W

®$ | NRPSRIMMVtILY HUHGPHQHMNIEW @ Dartalmaklze= Oi]D W
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1. WIECADWHFKQROYJLDL KDODGiVW PHJDODSR]y N|UQ\H]H
IVVIHWpWHOH

6]pOHVViY~ LQWHUQHW KR]JilpUpV D

,QIRNRPPXQLNIiFLYV V\
,.7 UIIRUGtWiV-DED®

. ) UIIRUGtWIiV DUIQ\D

3pQJ-JUQDQV]tUR]iVL
PLOOLY O Dstaby¥dddmM X Wy

NXWDWyNDVRBPODONR]J]WDWRWWDNRQ

$ WXGiV OpWUHKR]iV
WXGiVLQWHQ]tY VIHNWRURNEDQ IRJ

WXODMGRQMRJIJRN YpGHOPH

,QWp]PpQ\L WpQ\H] N
*]OHWL pOHW V]DEiIO\R]iVD

) R U EEQ/EUrostat (2011)p Gwartney-Hall-Lawson (2010pODSMiQ VDMiW V]iPtWiV

$ WHFKQROYJLDL NJUQ\H]JHW PXWDWyL SRJLWtYsLUiQ\~ N
VHO DPHO\ DODSMiQ D] DOIEEL N|]YHWNH]WHWPpPVHN YRQKD
UHQGHONH] YiOWR]y D V]pOHVViY~ LQWHUQHW KRI]ilpUpVH
OHJJHWHV PXWDWyMD $ WXGiV pV WHFKQROyYJLD @#D]GDViJl
JHGKHWHWOHQ D] LQIRUPIFLYV LQIUDVWUXNW~UD NLpStWp
D] ,.7 UIIRUGtWQVRRHNO* QLS DUHEKDQ ROYJLD OpWUHKRIkVIKR] pV
VpJHVY PDJDVDEE V]LQW& WXGiIV OpWUHKR]iIVIQDN kKXPiQ HU
WyN V]iPD LOOHWYH D WXGiIiVLQWHQ]tY iJDIJDWRNEDQ IRJO
IHMOHV]WpV SpQJ+J\L KIWWHUpW EQ]WHR<@/ly DYiQ\R UKt WIV
ODNRVUD MXWy VIDEDGDOPL NpUHOPHN MHO]JLN VWDWLV]W
LOQQRYIiFLYN W|EEVpJH QDSMDLQNEDQ OHJLQNIiEE LQNUHPHC
sifoO\DPDW YDODPLQW D J\RUVDQ V]*OHW& ~MtWiVRN PLDW
GDOPDN V]iPiQDN PpUVpNO GpVpEHQ LV PHJILJ\HOKHW $ \
pOHW V]DEiIO\R]iVD D] LQWp]PpQ\L IHOWpPpWHOUHQGV]HUpW
melyek elengedhetetlenek a folyamathoz

AWHFKQRGGMMWPPRPQ\L N|UQ\HPhek| WV]BIMMNVGIHO

$ WHFKQROyJLDL IHMO GpVW PHJDODSR]y WpQ\H] NHW |V V]
resVILYV PRGHOOEHQ LOOXV]Q@WipdRHIQQY\D] MWW FKVQ R OWIMHDEH O P
Jy PXWDWy D] HJ\' I UH HV *'3 |VV]HI«JJpVH $] (XUySDL 8Q
DGDWDLW Qp]YH VIHPEHW&Q KRJ\ D] HJ\ | UH YHWtWHWW
NLXJUy pUWpPNNHO EtU DPHO\ VWDWLV]J]WLNDLODJ WRU]JtWEF
WDJMD D] HOV VRUEDQ EDQNL£SpQ]«J\L VIROJIOWBWIVRNU]
WpQpO IRJYD NLXJUyDQ PDJDV M|$HEBPDUPPREMWRPAWHI] W& QC
JiUD YRQDWNR]JWDWYD ~J\ DONRWWDP PHJ KRJ\ /X[HPEXUJ
pUWpPpNHW D]JRQEDQ D UHJUHVV]LYV YL]VJIODWEYO HO JHWHYV

$ UHJUHVV]LYx2V]iPtWiV DONDOPD]IiIVDNRU HO UH NLMHO|
DPHO\ D PXWDWyN N|]|IWW OpY HO JHWHVHQ IHOWpPpWHOH]
(OHP]pVHP VRUIQ D [*JJHWOHQ YIiOWR]y D WHFKQROyYJLDL N
| UH HV-W'3iODV]WRW®NDPOpSpV D YIOWR]YN N|]|WWL OLQHIL
sa, amely megmutatja, hogylldO\HQ LUIQ\~ pV PHQQ\LUH V]JRURV NDSFV

7$ OLQHIULV UHJUH V VPN GIRNEEHRQ QaifalnWziE O i]D W
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N|TJIWW WHKiW D UHJUHVYV LA ReMOHIPI PN HOYWIHKRMMW #J pUV
| UH HV *'3 pV D WHFKQROyJLDL KDODGiVW PHJDODBSR]y I N
WtY LNQHSHVQpPpO HU VHEE NDSFVRODWRW iOO IHQIQ $ PyG
UR]JKDWy KRJ\ D PDJ\DUi]y YIOWR]y D]D] D WHFKQROyJLDL
HUHGPpQ\YIiOWR]yW D]Df] HODLQBHUHY GH3MHUPHE)QPBMYYNH I\« V
0,45, PHO\ D@DMHHFRQROYJLDL N|JUQ\HIHW BN WHYIHVH BEV PLB W
PDJ\DUi$]INDSRWW DGDWRNUD SIRDQAIPRIMLYBILY GHIWHORWQIF L
pUWpPNH PiU tW® PXWDWyN DODFVRQ\ pUWpPNHL OHJLQNIEE D
YDQ NLXJUy DGDW D] DGDWVRUEDQ $ NpW YL]VJIiOW YiOWI
MHO] ) SUyED YDODPLQW D UHJUHVV]LYV SDUDPpPWHUHN F
NiQV YDJ\LV D UHJUHVV]LYV PRGHOO iOWDOIQRVWIEDQ LV
VIHI«JJpVWWBFKIQROyJLDL N|JUQ\H]HW HOHPHL HI\*WWHVHQ
M|YHGHOPHN ®ODHPXI@WROYILDL KDODGiIVW PHJDODSR]y WpC
HPHONHGpPpVpYHO D *'3 NLVHEE PpUWPpPN& Q|YHNHGpVpW HL
HUHGPpZQI\HIEWIHPOPpOWHWL $ Yt]VILQWHYV W@ QY HPHBPEER QY MHO |
Q\HIJHW OpQ\HJpEHQ D]W PXWDWMD KRJ\ D] RD Wikl FKHRHOYG
JLDL YiOWR]iVRNQDN PLO\HQ V]JHUHSHW W|OW logyad] LQQR)
alkalmazkodtak ehheD] LQWPp]PpQ\HN

9000C

y= -3473,57))2"' 11608x + 31744 Luxemburg

8000C

7000C

6000C

5000C

EUR UV JAdsztria

Hoflandia 6YPG HUVJ|J4OOOC
H m . . . . )
TNV~ g Vi (J\al\{D}-?V\\//VRUL\/LIM'%}Dyll-bQRUV]I%OOOC
i pQLD !

IX] .
PN JioLD
/HQJ\H i , RMIMIRUV]iJ GZOOOC
onxoaiSRllngLD D 1000C
THFKQR-QYYMPIPpQ\L NPUOQ\I-
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HO Q\|[VQHN WDUWViIN NpSHVVpJHLN pV HIQHINR ULEE B QND | VIV H KDEQHIR @HIX\M
PDJDV NDSFVRODWL V]LQW HOpUpVpUH D V]HUXRALKN WR Wi|Q| WWK HDWP H\@ H
D YIiOODODWRN pUWpPNHVtWpVL SLDFiQ RN B PKGH WO W G Bl RORDWWHIQ \BI G
1VpJ J\RUV Wahatdzha/ tWpV +

$ SULPHU NXW D WIhagyFPoHOIM U P JUKRIGMHN OHJ\HQHN D V]JHUYH]HWN][]L
] LEgy-HJ\ YiOODODW DONXSR]tFLYM iM/HHE® pANHL BKHHI® \BAWAR IDWE BV KEIR\I\V p J p U H
W VpJH D YiVIUOYNQDN $V)EEVpiHWVRIMOJBEOBS®RN LSDUIJEDQ WHYpNHQ
EHW|OW|WW V]HUHS*N QHP OHKHW MHOHQW V \]W [[WGIM/EHQ YD SIF WRIDUDY
WpVpUH YHY LNNHO pV EHV]iOOtWQpegdéD D « JO DpoSiiMe le@dbzarésifgeR Q WE y O
PHO N|YHWpVH pV D OHJLQNIEE IHMELIGVR B$HIHN D MNH N Y H PHIVD BHQW i W X V]

Kulcsszavak: B2B piaszerveze kapcsolatok DONXSR]JtFLy KiOy]DWL VJHUHS
JEL Codes: L14, M31

B2B Relationships in Business Network

The research covers the organizational relationshigd ' X Q D ~ddating) Ranufacturer in the practice of
MEISER Ferroste Ltd. and partners. Deep interviews are based on Ruomepstitive forces model, the copee
tual framework for B2B marketing and economics of competition pokayding the right supplier, if the gar
ners are equally important in the relationshie abilities and resources could be aligned. In this case, the
opportunity is to achieve a high level of contact between organizatitwish can be perceived in daily intera
tions The very good relationship the companies create a competitive advanthgeates market, such asxfle
ibility, adaptability, fast performance.

The primary research aims to market for custortebse learned from business to business relationships
A company's bargaining position is strongly influenced by howhmypportunity to substitutable products to
customers. The most of customers operating in industries with ew@axs, so their role in the network is not
significant. Recognizing thjshe organizations would like to close, direct contact with their customdrsupn
pliers to build. Important is for marketing the customer relationshipsiatyze and for prime partners a seeded
state to secure.

Key-words: B2B markebusiness relationshipbargaining power, position in network
-(/ NyGRN / 0

1 $§ WDQXOPiIiQ\ D ;;;, 2UV]iJRV 7XGRPIQ\RV 'LiNNYXIGRRQHU BHNL Y M IQ
YRI\DV]WyL PDODRYDWWEDQ HOV KHO\H]pVW HOpUW -G RO DRPOGN D ONRS M i G
zulense7 DP XV $QWD D\OQWR'ODL WD QiU

2 $ VIHU] D .iURO\ 5yBHKDO) BMBEAT gmail.com).
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%HYH]JHWpV

$ NXWDWiV FpOMD KRJ\ D] LSDUIJL KiOy]DWEDQ IHOWiIiUMD
O\HN VHIJtWHQHN PHIJpUWHQL D VIHUYH]J]HWHN YLVHONHGpPV,
$ J\iuwy YIOODODW PHJUHQGHO L N|UpEHQ IR OtbitvaD& RWW S L
Y N NpSHVVpJHLQHN PHIJLVPHUpVpEHQ D KiOy]DWEPQ EHW|
]JpPVPEHQ $] HUHGPpPQ\HN pUWpPNHOpPVPW N|YHW HQ IHOYIi]RC
OHKHW VpJHL ND$S MALROD /W LNP PGP NJU|NNHO D VIHRUYH]HWL
UH D YiOODODWRWNHROPDWNH WL DHYRIWAVQ iU L sYdn@iat kWO L $
]DWL SR]JtFLYMiQDN DVSHNWXDIEyPOMWUWYQV]RORR]pVYM V
PHIN|JHOtW @KW W N Y ]L

$] * ]OHWL NDSFVRODWRN D VIJHUYH]HWHN |®FAY\WQAY LQWH
J VpJL YLVIRQ\W MHOHQWLN $ YIiOODONR]iV ¢« ]OHWE NDSFVF
kiterMHG D] pULQWHWWHNNHO YDOy NRQWaBWetal KDQYJEWE@D Q
HOIRJODOW SR]tFLYM{QDNIi@OD/Q DOND K iNDKapDsWldtaiShR ][ (\RE yH
VpJH LSDUIJIEDQ YDOyYy PHJtWpOpVH MRJDL hafWwaziO\H]HWW V
meg(Ford 2007,0D Q G M i)l

$ VJHUYH]HW iOWDO D] LSDUiIJL KiOy]DWQDN ELJWRVtWR\
MiN D YIOODODW SDUWQHUNDSFVRODW Bliakkel W [ldnZaki€ D WiUR O
yNEDQ veszVdW KRVV]DEE WiYRQ GHWHUPLQIOMIN D] LSDUIJL
(1. iEU.D

Operativ
célok
teljesiilése

I

Taktikai
célok
teljesiilése

Villalatok
alkupozicidja

Stratégiai
célok
teljesiilése

iEUD $ YL]VJIODW WiUJ\D
)RU ot etal. 200 /RZ ODQGMiN HW DO 6QHKRWD DODGMWY H SU
VDMiW VIHUNHV]WpV

$ KiOy]DWL SRJtFLYy WHKiW D V]JHUYH]JHWHN N|[]|[WWL «]O
VRNMPIpQHN U|J]tWpVpW MHOHQWL ..OV V]HPOpO V]iPiUD
akapF VRODWRN D KiOy]DW WDJMDL N|[]|WW PHJOpY <]JOHWL OF
PS*OQHN +D D WDJRN N|]|[WW D NDSFVRODWRN IHMOHWWH N
PS*OWHN $ KiOy]DWL VWUXNW~UD pVIBVKQQW ]BWEDW PRI REIC
D] HJ\PiVKR] YDOy DONDOPD]NRGiV LOOHWYH H]HN- NRPELQ

SHQ M]|Q Qliéw, 1097y U H
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$Q\DJ pV PyGV]HU

$] HI\PRIDO\LQWHUM~NDW N|YHW HQ D NpUG tYHV PHINpPUGH]
pV iSULOLV  N|]|WW W |UVESERVFer$dst® It \DR-RODMds) garai0

ViJL pYEHQ PHJUHQGHOpPVW IHODGY YiOOD@NM&EY $ PLQ
GHONNJPEHQ YpJ]HO/MP BD/UEMERL]RQ\tIWRWWD KRJ\ D} |[VV]HV
a47- YHY QHN WXGKDWy EH $QQDN pUGHNpPEHQ KR-J\ D OHJ
MRQ UHQ G H GEINSERPértbste Kit. 85 gyakori]$1 U Y H]H W Lnak jottatte@ yeMai

NG tYHW $ YiODV]DGyL KDMODQGyViJ NLPDJDVOYQDN PRQG
KRJ\ D % % SLDBRI®ENYWBWWRNQIO D NLW]|OWIM WikpUG tYH
V]Deeth62GDUDE D]RQEDQ-WYEEURQQW MHOH

WIiEOi]JDW $ONDOPD]J]RWW PyGV]HUHN

6]JHNXQGHU NXWDWiV] 3ULPHU NXWDWiV
(OHP]pV

Minta: *]OHWL SLDFL VJHUHSO N YiO|O
]JL NDSFVRODWWDUWYN

YDOLWDW:tMINXGIDRE®\LQWHUM~N

. L QWHUM~N V]iPD

6]DNLURGDOPL IHOGROJR]iV

3LUWHU YHUVHQ\HU N PR]GHO( 'SWHU'\’“N ]LOG WDUV\QW?‘D HIVHQNPQ
'QWHUM~Yi]JODW IpGLLY VWUXNWXUi

9HUVHQ\SROLWLNDL NgNphopy ' oo™ FP o

hJOHWL KiOy]DW pV % % NDRFV i,y yiFEyv J\i Keteskegelmive]HW M H

tei . . .
SiUYUiFV J\iUWy FpJ EHV]HU] MH

nggsetr;rif\f\}ﬁ]ﬁ‘fm’ggiﬁ" ,SDUL OpSFV VIHUNH]HJ& J\iUWy EHV

* $FPOWHUPPNNHO NHUMWNHW® FpJ PX

.YDQWLWDWtY NXWDWiV

NpUG tYHVrB®HJIMN

(VIN|]JH VWDQGDUGL]IiOW NpUG tY
$ PLQWD QDJ\ViJD YiOODONR]iV
eUWpNHOpPV

.DSFVRODWL® | © WMpLI[

gVVIHI+JXYALJVJIiODW Youle-lpOH DVV]RFLiFLYV YL]VJiODW
Pareto-HOHP]pV &VXSURY IpOH DVV]RFLiFLyV YL]JiOI
Kraljic- PiW U L[ HUHV]WWIEOiN

Herfindahl-Hirschman-index
JYHWNH]JWHWpPVHN

Ansoff-PiWUL]|

5HQGHOpPVL PWHOQWMHYIWPVW NJOWVpJ
%HV]IOOtWyL SR]tFLYN

ODJDV NDSFVRODWL V]LQW N|YHWHOPpPQ\HL
SWOT-PiWUL]J

YRUUiIV 6DMiIW VIHUNHV]WpV

$] HOHP]pV OHtUy VWDWLV]WLNiIN NHUHYDMWNEDDWJIRP]
vizsgiODWRN DONWQPWHFW DO WIEOi]JDW 6]HP HO WW WDUWY
NRUOIWDLW D NXWDWiV VRUIQ I|H®DéydyalrezotegiovtofbbH O G R C
PYyGVJHUHN LOOHWYH HUHGPpQ\HN NHUsOQHN EHPXWDWiVU

(UHGPpPQ\HN

$] VJHUYH]HW DONXSR]tFLYyMD pV WHUPpNH HOpUKHW VpJpQ

$] [VV]HI«JJpV YL]VJiODWiQDN DODSMD D PHIJNpUGH]JHWWHN
GHNpUYpQ\HVtW NpSHVVpJeNU O YDODPLQW WHUPpPNHLN K
WHUPpPNHLQHN V]ROJiO VBIp\W ¥ D MHIEN pLLNHLNH @ pNVEITi @ W |UWpC
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0iQ QIHOPH MH WHOMHYV PpUWpPNEHQ MHOOHP] vols g DV]DGy

D YHY NNHO V]HPEHQL PDJDV pUGHNpPUYpQ\HVtWpVL NpSH\

HIJ\HGL WHUPpPN V]JROJiOWDW i\EQ@RRDG! KNWY p \KRA \ LIV] BHIMHH®L|

IRUJDOPD]yNDNMHME NGHO V]HPEHQL PDJDV DONXSR]tFLYyM-~
MOii]DW

WIiEOiI]DW $] DVV]RFLiFLY VIRURMYOJHQDWVYRFLJIFQPW B J\«R
VHItWVpJpYHO D] DONXSR]tFLY pV @MeW#NRPNWHDpUKHW

(OpUKHW
$OXSRJtF 1HKp] HJ\HB8pNWI| (J\V]HU& W|[PRHNNVK gVVIHV
9HY YHO V]HPEH({
magas alkupo JtFLy 26 3 29
9HY LYHO V]HPEH 2 7 9
alacsony alkupoz tFLy
| gVV]HVHQ 28 10 38

JRUUIV .pUG tYHV PHIJNpUGH]pV ,NB3BDSMiQ VDMiW V]JHUN!

a,=0,936

$] HI\eWWKDWy p¥WWpNHHOHWIW(] D]W MHOHQWL aKRJ\ D Y
gasaNXSRJtFLy pV D QHKH]HQ HOIRUKGXD QBN\HGL DVEOBBPND N UL
8J\DQDNNRU D P D JBlverbléNNHY S\RJ HF QyH PWM PHIODMHPY PpNHN pUWp N

WIiEOiI]DW $ VIJHUYH]JHWN|]JL NDSFVRODWRNDW EHIRO\iVR(¢

Szempont BHV]HU] BHV]HU] BHVJ]HU]JHUHVNH
1P NIIYHWORQ N o Y N ROG DO pu| @HP PHIIHOHG: |
jellem] MH PHJIHO,HO W nyes tW p V WiV NL\DJiR/

Olkglzhe'\tl”YHWOHQ N NLVQU\TSS\T”O PRQRSROKHO\]JHWEHQ OpY
Z"RHQJ%'?U”’VL QakKH kLV %TSVGD?Q HIJ\HGL MHP@ON SSHFLiOLV jdHU

YRUUIV (J\pQL PpO\LQWHUM~=N DODSMiIQ VDMiW V]HULN

$] HI\HGL VSHFLiOLV WHUPpN IRUJDOPD]iVIEYyO HUHG [
NpSHVVpJ KDWiVVDO YDQ D V]HU Y$V]HW-N [JJiLVNHDIB B QR OFp\® RINQ
VRUIQ NHU«OW IHOV]tQUH (QQHN IHOLVPHUpVpPEH® VHJItWYV
NHW pUWPpNHVtW FpJ pV 0(,6(5 )HUURVWH .IW EGOGHWYHIHJ)
kereskedelm. WHYpNHQ\VpJHW IRO\WDWYy YiO OHDUHVR]HGVWRMXEDN D W il
zat).

$ % % NDSFVRODW V]RURVViJD pV D VIHBI¥B]PWHKiOy]DWL SF

$] YiODV]DGy V]JHUYH]HW NJ|]+O RO\DQ YiOODONRI]iV W|L
kaSFVRODWRW NLpStWHQL DNLNQHN KiOy]DWEDQ EHW|OW|W
YROW 7HKiW VDMiW PDJXNQDN QHP WXODMGRQtWDQDN QD
EHV]iOOtWYLNNDO LV OHJLQNIiEE DJRN W|UHNHGQHN V]RUR\
YDQ tWpOWpN PHJ KiOy]DWL VIJHUHS NHW (OPRQGKDWYy KR
VIRURV NDSFVRODWRW V]JHUHWQpPQHN NLDODNtWDQL DNLN
jelenW VQHN iEUD
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Vevoklel valo szoros
kapesolat
nem jellemzé

[l

Beszallitokkal valo 36,54
szoros kapcesolat
jellemzsé

34,62 Vevikkel valoszoros
kapesolat
jellemzsd

Beszallitokkal valo
szoros kapesolat
nem jellemzé

Magas halozati pozicio  =M=Alacsony halozati pozicid

2 iEUD $ YHY L pV EHV]iOOtWyL NDSFVRODW V]JRURVViJD p)\
|V V]H I« (hdep %)

JRUUIV .pUG tYHV PHINpUGH]pV ,NBS2DSMiQ VDMiW V]JHUNFE

$ FVHNpO\ SLDFL MHOHQW VpJJHO UHQGHONH] SDUWQH!
D YIOODODWL J\DNRUODWEDQ $]J]RN D SDUWQHUHN-XJ\DQL\
QHN MHOOHP] HQ LJ\HNH]JQHN N|]JYHWOHQ YLVYRIQ\EDp QK U-+O
W HQ NRPSHQJ]iOQL VIHUHWQpN DODFVRQ\ pUGHNpPUYpQ\HVt
WgyaOiVRV ~WRQ KRVV]~ WiY~ PHJIOODSRGIVKR] MXWQL DPt
iUDN YDJ\ HJ\pE WHOMHVtWpVL IHOWpPpWHOHN (] RO\DQ WHL
SpOGiIiXO QHP WpUeO PHJ HOYiUW PyGRQ azMBIMUHLQ W iV VIDYO W/ iHI
V]iPill(ByHO iOOtWiVXN @QHP JD]GDVIiJR

6]*NVpdHDPQQDN PHJYL]VJiOiVD KRJ\ YDMRQ D V]HUYH]H
DEEDQ KRJ\ HJ\HV SDUWQHUHNNHO N|]YHWOHQ NDOSFVRODYV
]liV pV D VIDNHPEHUHNNHO IRO\WWDWRWW HJ\pQL PpiO\LQWHL
PiUD IRQWRV EHV]HU]pV D] HODGYy V]JHPSRQWMIiEYyO LV Mt
UHQGHONH]LN D YHY L LIpQ\HN WHOMHVtWpVpKH] PHJIHOHC
D] LVPpWOD®]IDNFLYN UpYpQ D NDSFVRODW IHMOHWWKHW
nyeita3 IEUJODROMD |VV]H

Abeszerzés | [ Interakciok ] ::} [ Akapcsolat ]
targya fejlodik
m o z
( Vevd szdmdra | i Vevéi igénynek i vale
evo szamdara Elado szamdra =< v Kivalo
Sontos |:> Jelentd's |:> "“’gf el ""’, eladoi |:> kap csolati szint
beszerzés értékesités képességek, elérése
erdforrdasok
Abeszerzés |
célja

3 IEUD ODJDV NDSFVRODWL V]LQW N|YHWHOPDP(
JRUUIV 6D MiWox] ¢l &l.N6DV,|S¥qnedi-Prezenszki 2008ter 2006, Snehota 201 DIOHWYH (J\pQL
PpO\LQWHUMO-INSMiQ
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$] HI\pQL PpO\LQWHUM~N IVE®Q DN GPHIK M W] Wi D i@V tmwW KR J\
J\DNRUODWEDQ PLpUW V]JHUHWQpPQHN D YHY N EHV]iOOtWy
VIHUYH]HWHN HOV GOHJHV FpOMD KRJ\ D J\iUWiVKR] pUW
PHJIHOHO KHO\HQ pV LG EHQ UHQGHONH]pVUH iOOMDQDN
J\RUV LQIRUPiFLYiUDPOIVW YiUQDN D] pULQWHWWHN | NpQ\
VHQ\WiUVDLNNDO V]HPE& Q\RIDVNKV]]RIXMODWQ PN UXIJDOPDV I
(4. WiEOi]DW

WIiEOiIIDW $ VIHUYH]JHWN|]L NDSFVRODWRWDMWCEHHRD LI V|
Szempont %HV]HIU]] %HV]HU] | %HV]HUJHUHVNH

gIEJHI\Ié];Vt/JI]?pVVD\éEHEON\ D V]*NVpJHV WHUPpN DQ\DJ D PHJIHO3H &HQGUHEHK
NH]pVUH iOOMRQ D J\iUWiVK$gzpV YDJ\ p

PpQ\
ELJDORP PHJIHOH
,’\lQl]Vg(:LdVDONHF(;-yN'\é'gFO\ nincs szoros FLYiUDPOiV UXJL
eseWpQ N|W Gp\ gyors «J\LQWp]pV V
GpVV]HUEQWIp W
JRUUIV (JipQL PpOILQWHUM=N DODSMIQ VDMiW VIHUN

UXJDOPDVViJ Q
RGDILJ\HOpV gED
nem

$ VIHUYH]HWHN H[SRUWpPUWPpPNHVtWpVpQHNeipV D KiOy]DWL V

$ NpUG tY NpUGpVH D YHY N H[SRUWWHYpNHQ\V@IpUH LUi
GDVIJWDQEYyO LVPHUW Q\LWR®\WMM RG\DNVDN PHI K VW U0 RIMAV DI |
QDN WHNLQWKHW D] DIMRQWINJ WDPPH ®\L®W IHOH D N+OI|O
OHJKDWIiIUR]iIVD Q\LWRWWViJL PXWDWyYNNDO SpOGiXO D] HJ[
DODSMMPIDHHWKHD D PXWDWy DODWWL JiUW JD]GDViJUyO
EHV]pOKYQBGE 2010)

.LFVLW HQ\KtWYH D N|]JD]GDViJQMbD Qs PWM JNJ ] A0 tAWPAM B QK
WiUiw DPLQHN D] OHWW D] HUHGPpQ\H DPL D YIiOBV]RNEYC
QHN J\DNRUODWLODJ D IHOH HJ\iOWDOIiQ QHBPHWD JR @\DVDRLC
0tJ D N|]JD]GDViJWDQL PHJIRJDOPD]iV VIHULQWL QAXLWRWW\
VpJ HVHWpPQ EHV]pOKHW+*QN DPHO\HW YiODV]DGeg-MHO|OW
Kiw D W|EEVpJ QHP UHQGHONH]LN N|]YHWOHQ N<OI|OGL
kapcsolaKiOyY DO

Az export pUWpNHVtIWWMOL YOHYQN iOWDO pV]OHOW KiQuy]DWL SF
tatabea4 IEUD $ YHY N pV]RHDO/ I VJHRABRDW[SRUWKIQ\DGGDO
YIiOODODW DQQiO LQNIiEE pU]JL PDJiIW HU I|OpQ\EHQ tJ\ DQ
KiOy]DWL SR]JtFLYW $] HUHGPpPQ\HN WeNUpPEHQ YLO#JRVVi Yi
WpNHVtWpVpW pV HI\UH QDHEEEEG BiQLYEGR\W ONPS YW kD WHUF
QiO LQNIiEE pV]OHOLN ~J\ D PHINpUGH]HWWHN KRJ\ D KiOy]

eUGHNHYV | RatkGzkGD pdPXUWpPpNHVIWpVRVDIWQPSpVHNRU $|
HJ\ YiOODODW HOpUL H]W D N+V]|E|W YpOKHW HQ B]W D SL|
NHQ WHUPpNHL QDJ\REE UpV]pW DGMD HO $ QHP]JHWN]|]L SL
OiOMD PDJiW V]JHPEHQ PLQW DPLKH] EHOI|OG|Q KR]]iVIRNR
szerep® MH LSDUIJIQDN KLVIHY PORHRIREROLUY 3 HABHHERQ\WiUVDL
szetY HIHW pV NpSYLVHO LQHN IyNXV]D WHKiW iWNHU+O D V]
SLDFUD DKRO D NRUIEELDNWyO WHOMHYpHOQNVHIRW GX OKD W Lt
fokozott W|EE PLQYWN<OSLDFL pUWpNHVtWpVVHO UHQGHONH] Pt
KiOy]DWLeViNDMBSWNSHUFHS RemigNWDOQISNIiQUWPNHOWDpPN |
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20

IS
w

10

Nem exportal Kevesebb mint  10-49% export 50% vagy annal
10% tébb

B Alacsony halézati pozicid Magas haldézatd pozicio

4 iEUD $ KiOy]DWL SR]tFLy pV D] H[SR&WPUWpPNHVtWpV
JRUUIV .pUG tYHV PHIJNpPUGH]pV DODSMiQ VDMiW V]HU

$ SLDFL NRQ&HHUBHINLYYpPQ\HVIW NpSHVVpJ pV D KiOy]DWL

A SLDFL NRQFHQWUIiIFLY PpUpVpUH D YHUVHQ\SROLWLNDL N|
Herfindahl-Hirschmant Q GH[ ++, V]J]ROJIiO DPHO\ PHIPXWDWMD KRJ\
SLDFL UpV]HVHGpVH DODSMiQ PHQQ\LUH NRQFHQWUIOW D ¢
ORP” HJ\ YDJ\ W|EE VIHUHSO NH]pEHQ D] BROR W/IWWD K Qg ¥ WHEY
GpVHNE O VNPROW®YV pUWpODB lehetL® CKRY YNH]HOtW pUWpN
MHOHQWL KRJ\' D SLDF WHOMHVHQ W|UHGH]J]HWW RLQGHQ Y
QHN HOOHQNH] MH LJD] HKDHMHMEWM@ONHIJ\HWOHQ Yi®&ODODW
FRQ DPHO\QHNrwphNJHW M GUMdti®2007)

$ NpUEgytNpUGpVH DUUD LUIQ\XOW KRJ\ D PHINpUGH]HW!
NRQ D OHJQDJ\REE pUWpPNHVtWINGYRYDOVWE GWoIW P3 J K D'WO D]
[VVIHV pUWPNHVtWpPV PHJIRMOLN WUWD M QVKIDSIDW i NXD EYDQD V] R

D NdpVQpO MHOOHP] HQ QHP UHQEUHONNH QHMWp VQ IRR® XPLH QY B
$ YIiODV]RN DODSMiQ V]iPtWRWW Wij#i@@\ROF LQGH[HW D]

WIiEOi]DW $ YiODV]DGYN SLDFL MRSGFMBEMMG A [ yIMID $ MUQL Q
VDMiW PHJtWpOpVeN VIHULQW

HHI: 3 950 HHI: 2 650 HHI: 1826 HHI: 469
HHI: 3400 HHI: 2550 HHI: 1225 HHI: 400
HHI: 3325 HHI: 2 400 HHI: 1200 HHI: 101
HHI: 2850 HHI: 2075 HHI: 1150
HHI: 2 750 HHI: 1900 HHI: 900

JRUUiIV 6DMiW NXWDWiV 1

A YiODV]DGyY pV]OHOpPVH D O D-SliscamantirDlex&kNegnagydbiy +H U | |
pUWpNBD-BW VHP pUL HO DPL DJW MHOHQWL KRJ\ D 0(,6(5
PHINpUGH]JHWWHN N|UPEHQ QLQFV RO\DQ YiOODONR]iV DP}
$ YIODV]RN DODSM i-Q QNG ID [HINNHEMRMHARIPON, | H U & MI]H [V GHHH Q-L
JpYL]VJiODWKR] (JW N|YHW HQ PHJYL]VJiOKDWY KRJ\ D YiC
FHQWUIOWViJD pV VDMiW SDUWQHUHLNNHO V]HPEHQL puU
kapcsolat.$ SLDFL NRQFHQWUIiFLy pV D YHY NNHO V]iO®©tWyNND
VPJHN N|]|[WWL |VV]HI+JJpWey D WIiEOi]DW V]HPOp
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WIiEOiI]DW $ SLDFL NRQFHQW pakrereikke! 2eiediNp UG H]HW V
PUGHNPUYpPQ\HVIW NpSHVVpPIpQHN |VV]HI«JJIpV]

NRQFHQMW

HHI 3 950-2 650 HHI 2 550-1 225 HHI 1 200-101

DONXSRIJ]tFLy
AbHV]iOOtWyNN D &zevhberii N N
DONXSR]tEsogy DO

$ EHV]iOOtWyNN Dsgembehy NI
DONXSR]tBdsy P

YRUUIV

0% 5,5% 0%

33,3% 27,9% 33,3%

DODSMiIiQ VDMiW V]HU

.pUG tYHV PHIJNpUGH]pV

$] HUHGP pQtatj® ]JWRJ\ D PHINPpUGH]HWWHN pV]OHOpPVpW V|
YHY LNNHO V]JHPEHQL pUGHNpPUYpPQ\HVtW NpSHVVpdpW LOO
VHQ\WiUVXN YDQ PHQQ\LUH MHOOHP] YDJ\ PHQQ\LUH QHI
versHQ\] L N|]|[WW $ YiODV]RNEyO NLGHU+sOW KRJ\ QLQFV |V
VIHPEHQL DONXSR]tFLY pV D SLDFL NRQFHQWUIiFLYyl-N|]|WW
PHJKHW KRJ\ D PHINPUGH]JHWWHN VRNV]HUHS @yavi, de QNIiEE
DONXSR]tFLYMXNDW HQQHN HOOHQpPUH PDJDVQDN pU]JpNHO
DPL D PpO\LQWHUM~N Qigy I W NO|@ DD \NRJU¥ RW =J\HNH]QHN RO\
HI\*WWP&N|GQL DPHO\HNNHO |[VVIHKDQJROKDWYDN- D] HU IF
IHOHOQHN D] HODGyYL NpSHVVpJHN pV IRUGtWYD D] HODGY \
9pOKHW HQ W|UHNHGQHN VJRURV YLV]RQ\ NLpStWpVpUH DP
$KRJ\DQ D] D PpO\LQWHUM~NHIG W W PNING 8 P YOIW E HDQ-ISOI\GIQI +
JDOPDV PHJUHQGHOpPV W HOMDEW p¥iVI\RYV]URD I(HN PLDW!
D PHINPpUGH]JHWWHN KRJ\ EHV]iOOtWYyLNQiO pV YHY LNQpO |
yMXN NHGYH]

$]RQEDQ D] pV]OHOW KiOy]DWL SR]JtFLYy LOOHWYH D SLD
9DJ\LV PLQPO LQNIiEE NRQFHQWUIOW SLDFRQ WHYENHQ\NHG
OHQW VQHN D] LSDUiIJL KiOy]DWEDQ EHW|OW|WW V]HUHSpW
szHUYH]HWHN MHOOHP] HQ DODFVRQ\ Ki® W RN\] SRS yW BQ [
NRQ WHKiW D] HJ\HV YHUVHQ\] YiOODODWRN NH¥pVEp pU]
ban. $ 0(,6(5 HUURVWH .IW YHY LQHN SLDFL NRQFHQWUiF
kapcsolatosp V]OHOpVeN [VV]HI«JJpVHLW D WIiEOi]DW PXWDWMD

WIiEOi]DW $ SLDFL NRQFHQWUIiFLY|¥V]B]-g¥pOHDW KiOP\D\

NJUpEHQ
NRQFHQW ] ) )
Kioy]DWL HHI 3 950-2 650 HHI 2 550-1 225 HHI 1 200-101
+iOy]DWL SaRipsérlyy 5,56% 16,67% 22,22%
+iOy]DWL SRapgeELy H 27,78% 16,67% 11,12%
YRUUIV .pUG tYHV PHIJNpUGH]pV DODSMiQ VDMiW V]HU

JYHWNH]WHWpPVHN MDYDVODWRN

$ 0(,6(5 )HUURVWH .IW YHY L NJUPEHQ YpJJHWW VIHNXQGH L
StWKDWy KRJ\ D PHJUHQGHO N N|U*OEHO*O WL]HGPQHN WX
KiQ\DGD (] ELJRQ\RV «J\IpON|UW O YDOy 1¢JJ VpJHW MHOHQ
WH]LN YHUVHQ\WGRNRO WL @V MYHUYH]HWHN N|]|[WWL NDSFVR
pV iSROIVIW $ 1+JJ VpJ FVINNHQWpPVH pUGIHMNIBEHYpD HV HOWD
HJI\HV PHJUHQGHO N MHOHQW V PHEQJLWINYHW DW/VigQyN KR D
NHGQL OLQGNpPW HVKHW VpJKH] PHIJROGiIV OHKHWAd-KRJ\ HJ\
MHQHN IRNR]]iN PHIJUHQG&HBEY HLQ® RY DOHKHWHOIRHNHN Up)
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HI\pUWHOP&HQ MHOHQW V SLDFL SR]tFLYWEISER Re€rr@ste] DWL V]
Kft.-nek.

$ QIYHNY H[SRUWSikQFYHHN\NWILN IDNYYOODONR]ILV&ON KiOy]D
WRV DJRQEDQ KRJ\ H] FVDN DGGLJ pUYpQ\HV DWtIQHP\ YiO
OpSL HODGIMWLENNRU PiV YHUVHQ\KHO\]HWWHO WDOiIOMD |
SLDFiQ JOREIiOsaMestekl/RUA\WIiPHIJIUHQGHO N NH]JHOHQG HN W
QHUNpPpQW DNLN IRNR]]IiN YLV]RQ\ODJ DODFVRQ\ W¥lLQWU O
WeNEHQ MHOHQW V IRUJDORPE YeOpVW UHDOL]IOKDW D (
pUYPQ\HVIWKHW IHOWpWHOHNHW EL]WRVtW V]iPXNUD

A MEISER Ferroste Kft.Q pO -2011-HV JD]GDViJL pYEHQ PHJIJIHQGHOPp
MHV YHWNJPEHQ W|EEVPJEHQ YDQQDN DNLNQHN pYHV UHQ
|IVV]HV PHQQALW pDGY YHY NUH MHOOHP] YiViUOiVL iWODJRYV
WHOMHV YHY N|UIW| BHGCHQWL (JHN N|[]IWW YiOOPRPODW YD
UHQGHOpPVHLW V]XEMHNWLtY pV JD]GDVIJRVVIJL NUEWPpPULXP
VpJIJHO OH#MHW WHOMHVt

A szervezeti kapy RODWRN IHMOHV]WpVH pUGHNpPEHQ D SDUWQI
PR]GXOiVIW MHO|OLN D Q\LODN iEUD $ PDJDV mV DODFV
GHOW PHQQ\LVpJ IRNR]iVIUD D QDJ\ PHQQ\LVpJHW PDJDV \
aN|OWVpJIJHN OHV]RUtWIiVIiUD pUGHPHYVY W|UHNHGQL i$ PHQQ\
saLQDN MDYtwivD D 0(,6(5 )HUURVWH .IW UpV]pU OtSHGLJ D
WivhD VHIJtWKHW $KRJ\DQ D WHOMHVtWpVL N|OWVpJHN FV
VWDQGDUGL]iIOiIVIYDO LOUDNWRWHVIVDQWBWY GV]iOiVROD O

Alacsony Magas

-

> A B

e >

© o

I $ PHJUHQQ $ PHJUHQQ 2

8 6,4%-a 2,7%-a

I

-]

>

I ‘&

> S

o $ PHJUHQQJ $ PHJUHQQ ¥
82,5%-a 8,4%-a

OHJUHQGHOPpPVHN iWO\Dp]

5 iIEUD $ 0(,6(5 )HUURVWH .IW YHY LQHN FVRSRUWRVtWiV

LOOHWYH D] HJI\HV PHJUHQGHOpPVHN iWODJRV WHOMt€
JRUUiIV 3RUWHU LOOHWYH 3DUHWR HOHP]pV DODSMi

$ NpUG tYHV PHINpPUGMLAIVI| DD DL IpMV FIXOADIFW BN KK R J \
]JDWL SR]tFLyYY DV} HIHGIGHWNN]JW|UHNHGQHN LQNeéR&ER/]RURV N
UHLNNHO +LV]JHQ N NHYpVEp NRQFHQWWilDWW DL DFHRQp OW
WHYpNHQ\VpJeNHW &V H N pHID OFHL@pALH MHOH QNN M @J o EHV]iO
PHJOHS WRGMI® pUYPQ\HVtWHQL pUGHNHLNHW
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$ VIHUYH]JHWHN W|EEVpJH WHKiW IHOLVPHUWH D NDSFVI
OHKHW VpJHNHW 7LVIWIEDQ YDQQDN D]]DO KRJ\ YRNV]JHUF
VHQ\EHQ KD My NDSFVRODWL V]JLQWHW pUQHN HO N|]YHWC
YLVIRQ\W pStWVHQHN NL pV IHQQ LV WXGMiN WDUWDQL KR
VpN D SLDFL YHUVHQ\EHQ (] DOiWiPDV]WMD D] HIWwQL PpO
OHPpPpQ\HNHW (IHNEHQ D] LQWHUM~DODQ\RN IHOKtYWIiIN L
HI\eWWP&N|GpV IRQWRYVYViJiahbDgyania BRBAMARER®y saitodslont is
KDQJV~-OXRJb > NDSFVRODWRN LOOHWYH D]J]RN LVRHUHWH
YHIHW KiOy]DWEDQ EHW|OW|WW V]JHUHSpQHN PHJIJK®&WIiUR]iV]
KHWeiv p

SRWHQFLIOLV NXWDWiVL LUIQ\RN

$ NXWDWiV WpPiMD D] *]OHWR 9% D% FR/IRWDNDHVRIND J opii B D D @VIDX
foy WDWKDWyY 'H HJHQ W~O-W IHKtYIVRRDWRWREBWRFIDWKDW
FVRODWRN YL]VJIODWD D YHUVHQ\SROLWLND |[VV]HI«JJpVHL
IVV]HYHWpPVEHQ

JV]|QHWQ\LOYiQtWiV

IV]|]QHWWHO WDUWR]RP HOV VRUEDQ 7DPXV $QweR@Qp 'U I
.iURO\ 5yEHUW ) LVNROD RNWDWyMiQDN DNL J\DNRUODWLD
WHWW D AKROWSRQWRNRQ D NXWDWiV VRUIQ KDaD PXQNi
ODQViJ QHKHJtWHWWH (JHQ W~O SHGLJ UXJPWOWRRSDQ T
NRQJXOWiFLYyV OHKHW VpJHNHW EL]WRVtWRWW J\DNUDQ V]I

7HUPPV]HWHVHQ N|V]|Q|P NROOpPJiILP D 0(,6(5 )HUURVWI
DNLN pYHN V W pYWL]JHGHN DODWW Vthpdditalatalat ¥ kee® D O D W L
PpUW UHQGV]HUH]WpN pV WDUWDOPDV EHV]pOJH®pVHN VR
Q\RPiVPHBRVIWIMiYD\HULQW %U+FNQHU =LWD pV 3DYOLFV}
LOOHWYH +HJ\L ,VWYiQ NRRY\ENH GIHOIPQ|F H] HW, QEN-HUURVW
JHWpVpQHN KRJ\ OHKHW Yp WHWWpN D NXWDWiVW LOOHW
NpUG tYHV PHINPUGH]pVEHQ
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*\VIUWYWRQILIXUIFLYN HO HM pM B\ H GhodangprELEgy
DONDWUpPV] |[VV]HV]HUHO <]HP SpOGiMicC

GYORKOS Rital

*\iUWyNRHJI\H QIMWHREO\ OLQH EDODQF&DH OHW %N WMRAGIQBIdO0) N P X
PYyGRQ KRJ\ D PXQNDKHO\HN WHUKHOW YV p DH) IO\H IOH I i O W § WWRLUH N Bl § DR WM
NHUHVIWPHWV]HWEHQ OpY P%®NakHD | UNMUIRFAL WQ\OR WKDM i BRGHOOHN D
PXQNDKHO\HNKH] Y Qi REGMH®Pp B pW HREDW RERJHOHPHI LG N DODSMiQ $
NLHJ\HQOtWpVL IHODGDWUD NDSRWW WpQ\OHJHV PIQIRD ®i KRMiDHEOGPp
OpV KDWpNRQ\ViJD ++ IHMH]L NL PHO\ D WHUPHQpVWHGHEENP HQW G |G
YDOyYyViJRW OHIHG YDJ\ MyO N|JHOtW P RIGHOOBNBW]IEDRD RN O$H W HU
KH] V]I*NVpJHV LG N MHOHQW VHQ FV|NNHQQMND D H K DWW D Q WOHNY X OFD /i W
EHQ HJ\ HOHNWURQLNDL HV]N|[]|[NHW [VV]HV]HI\PQ YRPADPBWWSp S 60MDE
JViUWAHVMRUHQGH]pVHN WHOMH V t WNRLHI\WHH G10 t WML PR GOy VIRNUIN HIO  WR Y EE
VL KDWiV pV D iKMW pNRGHOD V6D SIFHRAODIG WO P bemiiiom, kddy @ Ylpain

WRN MDYtWiVD PLO\HQ PYyGRQ FV|NNHQWL D NJOWVpJHNHW pV Q|YHOL D

. XOFVV]DYDN-NLKHUWQYRWpV J\iUWyVRU NRQILJIXUFEDRW\L N\ H LSRRG p\DPHRQit
OHDQ WHUPHOpPVIWWHUPHOpPVL NDSDF
JEL-Ny G R680, 0210, 020

Analysis of assembly line configurations with assembly line balancing
models in case of a part manufacturer

In the course of assembly line balancing (ALB) tasks are assignedrkstatmns preferably in a way that the
loading of the workstations is equal, since the capacity of amagséne is determined by the capacity of the
workstation in the bottle-neck. Assembly line balancing models detertha optimal assignment of task to
workstation by task times. The efficiency of task assignment isatkfis the ratio of time available for praeu
tion at the actual solution of the ALB model and at the theoretical optirfibis ratio can be a useful tool for
production managers in line configuration decisions. Consequénityimportant that ALB models reflect all
important aspects of reality. In the initial phase of production the task filecrease rapidly as a consequence of
the learning effect. This paper analyses two assembly line configuratitnsimple assembly line balancing
models and the effect of learning on the efficiency of task assighwith the help of the assembly process of
an electrical motor. This case study also shows how improvingugtiod processes can decrease costs and
increase capacity.

Keywords: assembly line balancing, assembly line configurations, productaoragement, mathematical
programming, lean production, production capacity
JEL Codes: L680, 0210, 0220

'$ VIHU] D %XGDSHVWL 0&VIDNL pV *D]GDViJWXGRPiQDIN (3KH W B P O DGy W
(gyorkos AT mvt.bme.hu)
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%HYH]JHWpV

20\DQNRU EHV]pONDHNI \H iQassegiRMibe balancing = ALBEUREOpPPiNUyO
DPLNRUSVWARNDWODQ WHYpNHQ\VpJHW P&YHOHWHW NHOC
ORPiVRNKR] UHQGHOQL HJ\ IRO\DPDVRROX PViGRQVVKRIPID KR
UHQGHOpPVY D PHQHG]VPHQW V]HPSRQWRNDWR § WY ROOH Vt\©
gyen.$ KR]JiIUHQGHOPVQpPO ILJ\HOHPEH NHOO YHQQL V]JiPRV N
NRUOIWRNDW D P&YHOHWHN ORJLNDL VRUUHQGMpPW WHUSs
JLNDL NRUOiIWRNDW $ NRUOiIWR]y IHOWpWHOHNHWIi-J\DNUDC
PDOL]iOy PRGHOOHN VHJtWVpJpYHO (W X B ME®KNDLVY Q5-D W WD 9 |
SRQWMIiEyO RSWLPIiOLV KR]JiUHQGHOpPV HVHWpPQ D V]+NVplJl
P&N|GpVL N|OWYV pJéebbeR $OH KIHMY VB BIMQaODPVMN SV LSLNXV SpO
D] DXWyLSDU pV D] HOHNWURQLNDL LSDU K&W JpSHN WHC
VRN V]ROJIOWDWY UHQGV]HU IRO\BRB BWDV L VP K BblyReE @y DK H] U
al., 2008)

6]iPRV SXEOLNiFLy V]*OHWHWW D] $/% PR@®HQ®IOHN J\D
&RURPLQDV HW DO _ROWDL pV 7DWDN|YHW NSHR UNVEHIND H
i@Q@WDP NpV]tWHWW HVHWWDQXOPIiQ\RQ NHUHV]W+<O0 PXWDWR
JNViUWPWRU\HQOtWpVL PRGHOOHN J\iUWYVRURN WHMHVtWP
VpWKHtaWiVDLPDW D 3KRHQL[ OHFDQR .HFVNHPpW .IW 'HZHU
ahol iJ\PR]JDWy EHUHQGH]pVHNHW iOOtWDQDN HO VHpOHV YiC
OHJHVHQ D]LGEBWYH NyUKi]JVIHNWRUEDQ DONDOPB]KDWyYN
E|] EE E~-WRUDSSOLNiFLYNED LV (JHQ WHUPpPNHN N|]*O pQ H
NpV]eOpN |[VV]HV]HUHOPWOWHWLHWIVOWDWPEDQ Np]L VIHUHOpV
eJ\HG+OL JpSL P&YHOWWVDi @W W& NPPNVEDQ H]W D NpV]-OpNH
VIHUHOWpPN |VV]H V]JLIJHWV]HU& HOUHQGH]p V-cefiacelreR-H O\Q p O
GH]pVEHQ DKRO K®I® HRp & RROAGWPADA *\[UN|V

Mind HQQDSL pOHWsQNEHQ LV WDSDV]WDOMXN KRJ\ PLQp
DQQiO U|YLGHEE LG DODWW-BNDM3DOAQW IHDL WHWHE p VIR Op
pO PXQND DUIQ\D D WDQXOiVL KDWiV D IDM @lenikeak. J\iUW iV
(] NpW GROJRW MHOHQW (J\UpV]W D J\ViUWRWW PHQQ\LVpJ ¢
NJOWVpJ 0iVUpVIW N|JYHWHWWHQ Q D] HJ\ LG VIDNUD MXW
WXGXQN J\iUWDQL

+D HJ\ J\iUWYVRURQ XJKkEvesPibR SIH WWIRRH®HWVV]H DNNR
RSHWWRV|EE P&YHOHW MXW tJ\ D KR]]i WDUWR]y P&YHOHYV
DGRWW P&V }BIN\DPR\M GNAME BV NHY YpJH] HO PLQWKD XJ\DQF
W|EE GRQBRHOQpP XWDEXW WHUPpNHW 8WYEEL HVVHWEHQ X
ODJRVDQ NHYHVHEE P&YHOHW MXW tJ\ D] HJ\ RSH&iWRUKR"
Q\DEE (QQHN D]pUW LV YDQ MHOHQW VpJH PHUW B WDQXO
WHY EE WHKiW D] HOV SiU LVPpWOpVQpO GDUDEKIO D OH
VpJHV kG HBWVH

$ J\iUWYyVRU NLHJ\HQOtWpVH PHOOHWW WRYIEEL NHGYH
ViYDO D IRO\DPDWRNEDQ UHMO YHV]W HMEPMWp JEW|NN HEQD ¥
UpV]EHQ NDSDFLVEWHM WANH BV pIQ\ MV « O

$ WDQXOPIQ\EDQ HO V]|U EHPXWDWRP D YL]VJDOW WHUTF
O\DPDWRW (] ¥MéizlKavhBAdtUANBMbdellek Majd EHP X W D W iMdsd NH U« O
OiVL aPRJIVUHQGHOpPV KDWpNRQ\ViJD YDODPLQW ViyW HMW
VRNUWD N|]YHW HQ EHPXWDWRP D IRO\DPDWRN MDYktWiViQDN
OHP] NUH J\DNRUROW KDWiViWw BPBERWW-8 UM P GIHONDHOVR B \
ElevonKDWy N|YHWNH]JWHWpVHNHW

23



$ YL]VJIOW V]JHUHOpVL IRO\DPDW

$] iOWDODP YL]VJiOW pV H WDQXOPIQ\EDQ EHPXWDWRWW
HFVNHP-®BQOIWDOYVtW MiNLROHIVIHRHMOH W|EE J\iUWYEI]LVVDO
iWIRJY pUWPNHVtMPOQNHD y3RRAMDL) UHFDQR $* VYiIMFL N|]SR
FPJFVRSREWQ PHJDODStWRWW OHJMHOHQW VHEE OHIiQ\YiO;
iJDJDWRN EHV]iOOtWyMO X RO XPERDQ sMIPVH UKR]] JDWiVWHFKQ
EHUHQGH] YWHHNHW WNNHW HPHO EHUHQGH]pVHNHWi P&DQ\D
ULV HeNMPM pV YWISQUS ¥ M U fPhodni Maddndhonlapja, 2013).

$ YIiOODODW QDJ\ KDQJV~O\W IHNWHW PWRDRR/HIDP M H/Di Wi
H]pUW pUGHNHOW PLQGHQ RO\DQ PyGV]HU DONDOPD]IVIEDQ

$ YL]VJIOW EHUHQGH]pY DPHO\HQ NHUHV]WeO EHPX)
NLHJ\HQOtWpVL PRGHOOHN DONDOPD]iVIW HJ\ HIWRRWRUR\
O\HW | NpQW NyUKi]JL iJ\DN G OpVV]|JpQHN EHiIOOtWiViKR] K
YHOHWHLW D KR]]JiMXN WDUWR]y LG DGDWRNDW YeDODPLQV
OHWHN OLVWiMiW D] WIiEOi]DW IRJODOMD |VV]H

AZ1.tiIEOIiDADSMiQ HONpPpV]tWKHW D NpV]+OpN VIHUHOpVL ¥
szemOWHW SUHFHGHQEWUD JUil OG

1 iEUD $ YL]VJIiOW NpV]+OpN |VV]HV]JHUHOpPVL P&YKBIOHWHLQ
NDSFVRODWiW VIHPOpOWHW SUHFHGHQFLD J
YRUUIV 6D M iWPHgéhxXMetaNWWPNO ODODWL LQIRUPIFLYN DODSMiQ

$ WHUPpNHW D YL]VJIOW LG VIDNEDQ NpWIpOHeJ\iUWyVI
]JPVEHQ pV D] DNNRU PpJ SUElD MRQOHSFHPEPHN |G 8

$ VILJHWV]HU& J\iUWYVRURQ RSHUiIWRU GROJR]JRWW p\
WiN (EEHQ D] HOUHQGH]pVEHQ D GROJR]yN N|UEH&@OWIiN D
NHW $ GROJR]JyNQDN VRNDW NHOOHWW IRURJQLXN- HJ\HV |
UpV]HN P|J|WWeN KHO\HJNHGWHN HO $ I|O|[VOHJHV pUWpPNFH
PXGiW MHOHQWHQHN FpO HJHNQHN D NLN+V]|E|OpVH

AzU-FHOOD NRQFHSFLYEDQ KHWHQ GROJR]QDN pV HJI\HVy
WHKIWQ D VRURQ GDUDERQNpPQWL DQ\DJiUDPOi¥YIO yWDWDRID
PHJ $] RSHUIWRURN HJ\ 8 DODN~ DV]WDO EHOV ROGDOIQ i
megV]*QWHWYH H]]JHO D I|O|VOHJHV IRUJIVRNE®WDUEMIaOpSpVHI
NLDODNtWiV HJ\LN FpOMD D QXOOKLED \P®F N BPEygy oD M
WHUHPWL D OHJMREE PLQ VpJ HOpUpVPQHN OHKHW VpJpwW
D WHUPHOpPNHQ\VpJ-RLKDOPQHDi® WHYLDINWG pV D NJOWVpJIHN
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1 WIiEOi]DW $ YL]VJiOW NpV]+OpN P&YHOHWHLQHN OHtUiVD

N|JYHWOHQ+*O PHIJHO ] P&YHOHWHN OLVWIMD
JRUUIV 6DMiW V]HUNHVMVYYNO BRRIDGL DEFOWRFLYN DODSMIiQ

0&Y . 0&Y| .|]JYHWO
NyG O&YHOHWHN OHtUIVD LG PHJHO ]
(mp) P&Y

A OHQHWHW RHUWMODOiWpW FVD ®iUpNFWW DINV 52

B OHQHWHYV RUVYW ]JVtU]yJpSEH WHV] 10 A

C OHQHWHVWURYWtSXVIeJJ 13 B

D Kupakot D YH]HW SNUR]IHOUWDIiQ\RP EHIRJYED EHWHV] 85 -

E Kupakot SUpVHO 8.5 D

F Kupakot FVDYDUR] ]VtUR] YpJhedéyek? NDSFVROyYyW 32 E

G +DMWYyP&KFMRSRUWV]J]HUHOW RUVYW KDMWyP&R 63 C,F

H .iIEHOVJ]HUHOpPV FVDWODNR]y NIiEHO 25 G

I MotorcsaWODNR]y NiEHOHN 1&]pVH FVDWODNRgM» 41 H

J ORWRUW ]JVtUR] Ki]JED WHV] 15 |

K Motort csavaroz 15 J

L 5|J]tW FVDYDUW I~U FVDYDUR] 13 K

M Motorkupak + HPHO SEHRW.HONHUpV 15 L

N .pV]*OpNHW WH¥}®HO UH IHO 25 M

o* 7THVIWHOpPV 25 N

P 7THVIWHO U O OHYHV] PHJK~] GXJy] FtPNp] 52 (0]

Q 7DNDUtW pV NDUWRQED WHV] 31 P

$ WDQXOPIQ\EDQ KDV]QiOW MH@amazEaN HW D] DOIEEL IHC
x Indexek:

x
w
©coo0oogooooo

@]

(ol o]

o

O o000 OO

P&YHOHWHN LQGH[RKI)VRUV]iPD

D P&YHOHWHN HJ\itdip¢]KDOPD]iQDN

D P&YHOHWHN HJ\ UpV]KDOPD]iQDN LQGHI[H

D P&YHOHWHN HJ\ UpV]KDOPD]iQDN LQGHI[H
PXQNDKHO\HN LQGH[KJ)VRUV]iPD

DPpWHUHN

P&YHOHWHN WHYpNHQ\VpJHN V]iPD
PXQNDKHO\HN IHOWpWHOH]HWW V]iPD D PRGHOO
munkabtH O\HN WpQ\OHJHV V]iPD

D] L WHYpNHQ\VpJ YpJUHKDMWIiViKR] V]*NVpJHV I

= HJ\ GDUDE WHUPpPN HO iOOtWiViKR] V]*NVpJHV |

C—0no < -

I S R
— I mnn

N
i1l
T=D J\iUWiIVKR] UHQGHONH]pVUH iOOy |VV]HV LG
Tc= FLNOXVLG

LJ = D OHJHOV RO\DQ |yhezGaki DIKHYOPN BD@W p Jl- KR]]iUH (
KHW

Ul = D OHJXWROVY RO\DQ P XiQWHDYK-NCH Q D/RpHIOK R Hj L ¢
KHW

Q= J\iUWYVRURQ J\iUWDQGY PHQQ\LVpJ

™= D FLNOXVLG PD[LPIiOLV pUWpNH

HH = KR]]JIUHQGHOpPV KDWpNRQ\ViJD

Yo= afeladaQ-DGLN YpJUHKDMWIiViKR] V]*NVpJHV LG

b WDQXOivVL KDWiVW NLIHMH] SDUDPpWHU

L WDQXOiVL UiwD
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o Ny = Q\HUHVpJ

o E= iIUEHYpWHO

o a= HJ\VpJiu

or =IDMODJRV N|]YHWOHQ DQ\DJN|OWVpJ

0 ¢c= PXQNDLG HJ\VpJQ\L NJOWVpJH

o Ky = |VV]IHV IL[ NJOWVpJ

0 Ks; = [VV]JHV SURSRUFLRQIOLV N|OWVp]J
x Halmazok:

o R= D N|]JYHWOHQ PHJHO J]pVL NDSHYWRROWERN KDOF
P&YHOHW N|JYHWOHQ+<O PHJHO JL T P&YHOHWHW
0 P= azi WHYPNHQ\VpJHW PHJHO | |VV]HV WHYpNHQ\Vp
0 S=azi WHYPNHQ\VpJIJHW N|YHW fe24]HV WHYpNHQ\VpJ
x '|QWpVL YiIiOWR]yN
0 xj;= 0- pUWPN& G|Q W pMLWYINDHVIRWIKILY N H Q \lvymkaH W D
KHO\HQ YpXHpUWENH PLQGHQ PiV HVHWEHQ

$ PDWHPDWLNDL SURJUDPR]iVL PRGHOO

&pOXQN KRJ\ PHIJKDWIiUR]]XN D PD[LPiOLNO® pliUKRAWDAYyV P
JViUWYVRUUD D QpJ\ PXQNDi@OVRIP U B O UH-QEGHMDINNH WK \WDH \£
JNVIUWPWRRULIXUIFLYUD $ IHODGDWNRVAJDH®OYW piWLE RIRIGMY® R
ViYDO 6$/%00GMXN PHJ DPHO\ PLQLPDOL]iOMD]ilP éHIMWN OXV L

WpQ $] 63/BRGHOO D N|YHWNH] NRPSWIQ pWKDBW DIHO .R(
*\|UN|V :
Min T, 1)
|
:tixij dT, i 1.3 (2)
i1
J
by, 1 i1 (€)
lll
J .
L“Xqi Xp 10 (pg)*R (4)
]
& 1t
LJi « keR > (5)
R
& 3
& |t
uy 31 Sk 6)
Tmax »
« ¢ »
& 3
X, 0 joLI; Ui 1. 7

ij

Az SALBM- PRGHOQ@) FKRMDPLQLPDOL]iOMD D FLNOXRLG W D
mellett. (] HJ\EHQ D J\iUWKDWy PHQQ\LVpJ pV D NDSDFREWIiVNLK!
WL $] HOV IHOWpPWHO DJW tUMD HO KRJ\ D PXQNDKHO\!
nem halaK DWMD PHJ D FLNOXVLG W $ PiVRGLN IHOWpWHO [
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HO NHOO YpJH]QL $ KDUPDGLN IHOWpWHO D P&YHOHWHN
JUDILNXVDQ SUHFHGHWHMXKXHWiIIMHY BWYHBRNEHQ OG iEUD
V]i#ga (6 RV pVHV HIJI\HQOHWHNNHO FV|NNHQWKHW DPHO\HN
OHKHWVpJHV LQGH[HLW D]]DO KRJ\ D QIBPeinHRN) QIRU B D \NpYWY ol
P&YHOHWL KHO\HNUH LOOHWYH D SUHFHGHQFLD JUil YpJp!
korai munkahelyekhez$ OHKHWVpJHM PERYPNINKNRUOIWR]iVIiUD HJ\ KDV
dellt fejlesztett ki3S DVWRU pV )HUWIH W] HVHWSpOGIQN PpUHWpPQpPO
HQQHN D NLILQRPXOWDEE PYGVJHUQHN D] DONDOPD]iVIW

Megoldotama SALBM- PRGHOOW D YL]VJIiOW NpV]DpddelDGDWDL
G|QWpVL YIOWR]YyLQDN V]iPD D P&YHOHWHN V]iPiQPN pV D
W HIKN.\ESeW s QNEHQ H] G|IQWpVL YIOWR]YyYW MHOHQW D V]LJHV
YIOWR]y®MW\HODB J\iUWYyVRU HVHWpEHQ (J\ PDWHPDWLNDL SU
W& SpOGIW PIiVRGSHUFHN m&addDN\ i HROHIHRYCHE) R ki ¥ Ve D LO L V
FLYNXWDWiVL V]enWYHWDUB®D YRUOIDWL KDV]QIiOKDWYyYViJ pUG
([FHO VHJtWYV ptigm¥nie@ MHOHQtWH

$] HI\WW]JHU& <NILHWWYNWROtW p VHVI P GE DW R H-Q HANp O D% K R J\
DGRWW LG DODWW PHJKDWIURJRWW PHQQ\LVpJ& WHUPPpPN C
KHO\HN V]iPiW 7HKiIW DGMI]|PHRW |WPHOXRNPKHOLYDQ V]*N
KRJ\ D NtYIiQW PHQQ\LVpJHW OH WXGMXN J\iUWivéh DGRWW
JViUWYVRURN KRVV]D DBIBR N R/GHROMWQ HIR pNAW BQ, UgpadhpO HW HV L
kor fontos megjegyezni, hogy azHvV pNV PRGHOOW J\DNUD @ K&WRIiOMIN |
dellel NDSRWW PLQLPHOLIW KRI@dNDIdelleD. FLNOXVLG PL@LPDOL]IC
UHVPMHIXDWIUR]]IN D PD[LPIiOLVDQ J\iUWKDWy PHQQ\LVpJHW

$ NDSRWW HUHGPpPQ\HN pUWHOPH]pVH

Az SALBM- PRGHOO PHIJROB I ¥YRNWDOD\IDWRQRIWI XUiFLYNUDP NDSRW:!
nyeket pV D WDSDV]WDODWO DD/GEDDAR BDRE VDD N\RQRp QWeL J\iUW i
HO tUW QRUWINEOWDW@WDOMD |VV]H

A WIEOI]DWEYyO OiIWKDWYy KR J2 oBzoQok), kiddPgyakbirlatiL 6 $/%
(normaadat oszlopok) esetben aHYV HOUHQGH]pVQpO DODRYdGRGODDEE D FL
P&ENRQNPQW PD[LPIiOLVDQ J\iUWKDW y FNHOVQ 80 NNRHONF 'S FRLD  H
ugyanannyi me@\LVpJ& Pe{d@datWwW |[EE PXQNDKHO\ N|]|WW NHOO V]p
HPEHUUH NHYHVHEE WHYpNHQ\VpJ MXW D] VAMJ\HR >AQSNHDNKH O \
FVRQ\DEE H]iOWDO FV|NNHQ D FLNOXVLG HQQHB HUHGPj
[LPIiOLVDQ J\iUWK pgrantosiregegydzM KRJ\ H] QLQFV PLQGLJ tJ\ $
NDSDFLWiVIiW D V]&N NHUHV]WPHWV]HW NDSDFLWiW-DVKDWiU
UHSHO HJ\ QDJ\RQ PDJDV YpJUHKDMWIiVL LGHM& P&YHOHW
atevpNHQ\VpJHW HIJ\HG+OL P&YHOHWNpPQW UHQGHOMeN HJ\ PX
VI&N NHUHV]WPHWV]IHWWp YiOLN D J\iUWYyVRU KRWV]IiQDN Q
sel-lHOWpWHOH]YH KRJ\ SIUKX]DPRVDQ HRAKPOXH@HAM|FVRSRL

Ugyanakkor fontos kiemelni KRJ\ DPtJ D] HOPpOHWL- PR GHOQUGIKDNG IBD]@® B
ELIRQ\XOW KDWpNRQ\DEEQDN WHKiW D YL]VJIOW LG V]DN
mennyiVpJ D VI]LIJHWV]HU& J\iUW dddigl & thpdgr@lad adaidk BzYdD poft
HOOHQWpWHY HUHGPpQ\W PXWDWQDN X-JABQOV DN\IQRYNFB
NLDODNtWiV D([HOpQIPMHED WDQXOiVL KDWivvDO LV PDJ\D
JViUWAWMRHU\HQOtWpVL PRGHOOHN QHP YHV]QHN ILJ\HOHPEH
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2 WIiEOI]DW $- NRQWWXRWFLYN |[VV]HKDVRQOtWiVD
JRUUIV 6DMiWa SAIBMN PRIGHOO H U iRienx@eddnop VY i OODODWL hjQQRUPIFLYN

SALBM-

PHIJROGIiIVIYDO NDSRWW |

D WDSDVI]WDODWdEKDERQYBNN[VD]

6]LIHWYV
HOUHQG
SALBM-2

U-cella
konFHSF
SALBM-2

6]LIHWV
HOUHQG
normaadat

U-cella
NRQFHSY
normaadat

OXQNDKHO\HN V]iPD >GE@

4

7

4

7

&LNOXVLG

>PS@

124

81

1148

60

OD[LPiOLVDQ J\iUWKDWy PHQm\I
NpQW >GE P&V]DN@

212,9

325,9

230

440

Il UH YHWtWHWW J\iUWiVL PHQ|

NpQW >GE P&V]DN | @

53,23

46,56

57,50

62,86

7DQXO0OiIVL KDWiV

$ WDQXOiVL KDWiV D J\iUWiVL PHQQ\LVpJ Q|]YHNHGPVpPYHO N\
VpW OHtUy MHOHQVpJ $] RO\DQ J\iUWiVL IRO\DPDWRNEDQ
WDQXOivL KDWiV MHOHQW V VIHUHSHW MiWV]LN D J\iUWiV|
J\iuUwivD HVHWpQ YDJ\ KD HJ\ ~M GROJR]y NHU«O ®HWiLlUWYyYYV
LG VIDNEDQ D OHJV]iPRWMHOYOBPEHOQOUWIP@ HGRBEHR{XQ DN H]pU\
HPEHUKH] NHYHVHEE P&YHOHW YDQ UHQGHOYH HRLDWW D(
NHW W|EEV]|U YDJIPMBOOIRMHKRIWWIVL LG FV|INNHQpVH MREEL
AWDQXOivh NJWHEWNH] PDWH P D WILKNDN §ilaCyid ¥9p QopwaiO
p Bchultz, 1959)

Y, Y, Q° E (8)
$ J\DNRUODWL pOHWEHQ LQNIEE D eWdmeXa&xiYelezikiwD KDYV

KRJ\ PHIJGXSOi]YD D YpJUHKDMWRWW IHODGDWRYp&UiPiWw K
KDMWiVL LG $ WDQXGMWH YWDV DR PrHWAH]]iPROKDWY
b
Yo WINP o
Yo Y. [Q]
$ WDQXOiVL UiWD VHJtWVpJpYHO D WDQXOiVL KWDWiV p
adnisZi]DOpNRV IRUPIEDQ LV
$ NpW J\iUWYVRU N|]|[WW D NRUIEEDQ HPOtWHWWHNHQ W
dolgo]ly PHQQ\L LG W W|OW HJ\ PXQNDKHO\HQ $ VJLJHWV]HUS
PtJzD-FHOOD HVHWpPEHQ NpWyUiQNpQW PHQQHN D GROJR]YN
muINDKHO\KH] UHQGHOW WHYpNHQ\VpJHN WDQXOiVL IRO\DPI
tanuOiVL KDWiVEyO V]iUPD]y HO Q\|[N VIHPSRQWMIiEYyO NHYpVE
Ui PHUW D J\iUWYyVRURQ YDQQDN RO\DQ PXQNDKHO\HN P
PHIJWHUKHO EEHN D W|EELQpPO H]pUW SXV]WiQ H]JHNHW D P
NHUHV]W+0O IRO\DPDWRVDQ YpJH]QL 6]iP tyhai Wal TR @ HNOHY p\H Q ¢
P&YHOHWHW YpJ]eQN HJ\ PXQNDKHO\HQ D] W~O]RWWDQ PR
tJ\ D KLEi]iV NRFNi]JDWiQDN Q| HNHGDNRDHND QWL W HEKEIW] | U L
YiOWiV W|EE VIJHPSRQWEYO LV LQGRNROW OHKHW

+R]JIUHQGHOpPV KDWpNRQ\ViJD OLQHIULVY HVHWEHQ

$ JVIUWMYRID\HQOtWpVL IHODGDWUD NDSRWW WpQ\OHJHV P
PHJROGiV D P&YHOHWL LG N HI\HQHWOHQVpJH PLBWW J\DN
Q\iW D KR]]iUHQ G H OWh) féjeziip NRQ\ViJD

$] RSWLPiOLVY HOUHQGH]pVHNKHHDH G OW] MR RBRIGNG OR |
(SALBM- NHOO PHJROGDQL N+O|QE|] NVAZFSALBM-Q I DAKLHNID ¥ N UG
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PLQLPDOL]iOiViQ NHUHV]W+0 D]W YL]VJiOMD KRJ\ DGRWW V
PiOLVDQ OHJ\iUWKDWyY PHQQ\LVpJ

$ N*O|QE|] V]iP~ PXQNDMKMDAWRKHRSWLPIiOLY HOUHQGH]
ViYDO NDSMXN PHJ D KR]JIUHQGHOpPVL KD®pNRMWVWGE p\D DFI |
ODWRW OHtUYH(@NJIY pMRWO\ D WHUPHOpPVPHQHG]VPHQW IRQ
HVHWEHQ H] D] |VV]HI+JJpV D N(YROWMNM] NY SBHWRDIUK D W y. RX
*\[UN|V

|

It
N
HH Q,N Q ~—l|\|1T (10)

$ KR]JJIUHQGHOpPV KDWpNRQ\ViJIiQDN OHJNHGYH] EE PD]JI
pUKHW HO KD D P&YHOHWL LG N D] HI\HV PXQNDBKHO\HNH(
sen KHJ\HQOtWHWW $ P&YHOHWL LG N HIJ\HOHWOHRBQWmIN PLLC
J\DNRUODWEDQ FVDN ULWNiIQ IRUGXO HO $ KR]]JIWHQGHOp
konysiJiQDN LV D OHJIRQWRVDEE MHOOHP] MH

A(10 NpSOHWE O OiIWKDWy KRJ\ D KR]]DUHB\QGWMOIAV PHIQ/QA
VpO® OLQHIULV AGERWW\PXQNNKREOQHWW DIRQEDQ@- QHP J\i!
PHNNRUD PHEPDLLVOLYV @BYapNEW NHUHV]IWPHWV]HW P&YHO
LGHMH KDWiUR]JHMH@HDUJ0NpQX BVDN D 1+JIJHWONRQ | WM W Ry
WRPiQ\iQ pUWHOPHQKBW. 7HKiw

QMax T

Max(s;)

$I]W LV OIWMXN KRJ\ KD PHJYimMaWR]DN NDR B X KB KHOH K5 H/
WpNRQ\ViIJD LV YIOWR]LN $EEDQ D] HVHWEHQ KDe-HJ\ PHQ
J\iUWKDWY DNNRU W|EE PXQNDKHO\QpWY HQO@HN RRCH DIHB KO W
HI\HV PXQNDKHO\HNHQ W|EEQ\LUH DO Bd&apviRR\WDO PRV RPDEDRRWI
iOWDQYEPQWpNH LV PHJYIOWR]JLN .HYHVHEE PXQNDKHO\Qp¢!
NDKHO\UH PHJQ D PXQNDKHO\HN P&YHOHWL LGHMH tJ\ OH
VpJ 7|EENPKHO\ HVHWpQ MREEDQ V]pWRV]WKDWYN D P&YH
W|EEQ\LUH FV|INNHQ D PXQNDKHO\HN P&YHOHWRIiGBWMH p\
J\ivwkrhHww\LVp) $ IHOWpWHOHY PyG KDV]QiIiODWD D]pUW L
PXQNDKHO\HN V]iPiQDNtoYWDWRM D/ P HIHP Yj&N NHUHV]IWPHWV]

(11)

+R]]JIUHQGHOpPV KDWpNRQ\ViJD WDQXOiVL KDWiVW ILJI\HOHPE

$ VILJHWV]HU& JRHOYOMUDOWIRPDWPQ iWiOOiV HJ\LN HO Q\H K
WXGQDN J\iUWDQL PLQW DPHQQ\LW D QpJ\ GROJRéyUyO Kp!
OHQWHQH $ J\iUyOKHINWH]FHQMHNPMP GpVH D WDQXOiVL KDWiV\
$ WDQXOivVL KDWiVW ILJ\HOHPEH YHY KR]]JIUHQGH®pV KDWyg¢
ULQW PYy.RRWOIL p\2013JUN|V
| Q
¢~ jb
on b
@ NT
$ WDQXOiVL KDWIiVEYyO N|[YHWNH]LN KRJ\ KD NHYHVHEE
XWiQ WHKiW NHYHVHEE P&YHOHWHW NHOO D] DGRWW PXC(C
WIEEVIMXWXY pJUHKDMWDQL D WHYpNHQ\VpJVRUR]DWRW tJ)\
hamarabb kvetkezik be.

(12)
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+R]]JIUHQGHOpPVL KDWpNRQ\ViJ VIHPOpOWHWpPVH D YL]VJiOW

$] WM IFO]VIIOW NpV]*OpN P&YHOHWHLQHN O RojdcétlBriciaND SFV R
JUIIIDO tUKDWy OH

Azegy P&V]IDNEDQ UHQGHONH]pVUH iOOy QHWWYy LG SH
IVV]HJH PS $2-8HBDSRWW FLNOXVLG NWW N+OHMPB| D P X
W i E Qaitdliiazza:

3 WIiEOi]DW &LNOXW:® N N+<O|QE]|]
JRUUiIV 6DMiW V]HUNa#agyW®V VDMiW PRGHOO

N: 1 2 3 4 5 6 7 8 9 10

Tc[mpl: |444 [232 |161 |124 |95 (88 |81 |66 |63 |63

$ KR]JJIUHQGHOpPV KHWENRQDOIDNXEDNViIW D] HOYpiJ]HQG I}
VpQ® pV D PXQNDMHI®IVYiPQ\pEHQetBdn@RiEWLY M]HPOPOWHWL §
HONpV]tWpVpKH] PNQ@GMWQ® NDUHK R WY NHO/O-2RMOdeID.QL HJI\ 6$/% 3

A HH pUWpPNHW FVDN DNNRU OHKHW HOpUQL W|EE PXQ
munkahelyhez re HOpVHNRU D P &Y H O RHiahelyénGazdnaBdk QAG diy&korraX
POHWEHQ H] ULWNiIQ OHKHWVpJHYV

Ha adottQ PHQQ\LVpJ D PXQNDKHO\HN V]iPiW WHNEQWYH W
J\ViUWKDWyYy DNNRU D NHYHVHEE PXQNDKHO\HV HOUHQGH]p)
eredmpQ\H] pV N|OWVpIJHN V]I]HPSRQWMIEyO LV HO Q\|VHEE Pl
OHJIJNHGYH] EE D J\iUW QVRRHQ QL DOPINOW IMIDUWKIDiKR] &®QQ\L PX
NtWXQN NL D@RABQQQL\YMEIDPpJ OHJ\IUWKDWY GH HQQpPO NH)Y
QHP OHKHWQH OHJ\iUWDQL D NtFrXQW DFKHH®DQ MW p1IOHIMH QUEH)| G WA |
KDWy HJQ RVD\DWRPUPPQ\HVVpJIL DWPHON DPKR\]|J[IUHQGHOpPVL KD
pV tJ\ i p\NJON VIHPSRQWMIEYyO.RDWDAHIW H\GYN]VEE

Quax(N' D dQ dQZ(N). (13)
$] RSWLPIiOLV W2DIEW RP iMAMRBYDIV OiWKDWyYyDN

HHON)  \o) =2 N=3 N4 N=5
N N=6 N=8
gg ] N=T N=9
0:7 i N=10
0.6 -
05 -
04 -
03 -
02 -
0 T T T T T T T T 1 Q

0 50 100 150 200 250 300 350 400 450

2 iEUD $ KR]]JiIUHQGHOpPV HHD Wi l0RRN VIAGE BX QWi PpV D

JViUWDQGY PHQ Q4LYYIQ\pEHQ
JRUUiIV 6DMiW V]HUN#ag§W®V VDMiW PRGHOO

OLYHO D FLNOXVLG pUWpPNH QHP FV|NNHQKHW D WDQXOiV
P&YHOHWI, biGax D®]pUW HJ\ DGRWW SRQWRQ W~0O @ PXQNDK
VHP J\iUWKDWy PiU QDJ\REE PHQQ\LVpJ IHOWpPWHBH]YH K
ORPiIVRIO\HWP® D V]&N NHUHV]WPHWV]HW LV YiOWR] KDW QD |
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a3 WIiEMi]DWV]ORSifEgyaisa\0P XQNDKHOWHVRWVRQ PiU D OHJKR
WHYpNHQ\VpPIJLGHME& PiIVRGSHUFHV P&YHOHW NpSHJL D V
KRVV]iQDN WRYIiEEL Q|YHOpVpPYHO PiU QHP pUKHW HO WHUI
JViWwyVRU NDSWDRINNHWHN JWPHWV]HWEHQ OpY PXQNDKHO\
XJ\DQDNNRU N|OWVpJHVHEE PHJROGiV OHQQH

A3.iEUIQ D KR]JIUHQGHOpPV KDWpNRQ\ViJD OiWKBWY QpJ\
URNQIO OLQHIiULV pV WDQXOiVL KDWiVW ILJ\HOHPEH YHY
UiWD pUWpPNH KR]JIUHQGHOpPV KDWpNRQ\ViJD OLQHIiULV HVH
KDWiUR]JKDWy PHJ D WDQXOiVL KDWiVW ILJ\HOHPEM YHY Q
s]iPtWKDWVEWUYO OHROYDVKDWY KRJ\ DJRQRV KRM-V]~ViJ~
GXQN J\iUWDQL KD pUYpQ\HVeO D WDQXOiVL KDWiV PLQW ¢
LV MyO OiWV]LN KRJ\ WDQXOiVQiO D KRVV]DEE J\iUWyVRUR
PHQQ\LVpJL WDUWRPiQ\ pUKHW HO PLQW U|YLGHEE J\iUWy"

HH(Q.N) N=4 N4
17 (lin) (tan) N=7 N=T
09 - (lin) (tan)
08 -
0.7
0,6 1
0,5 1
04
03 1
0,2 1
0,1 1
0 T T T T T T T T T 1 Q

0 50 100 150 200 250 300 350 400 450 500

3 iIEUD +R]]JiUHQGHOpWHB-WX R R Q KH GBHKapekes
HOUHQGH]pVQpPO OLQHIULV pV WDQXOiVL KDWiVW ILJ
YRUUiIV 6DMiW V]HUNahg§yWPV VDMiW PRGHOO

$OWHUQDWtY RSWLPiOLVY PHIJROGIVRN

$ KRVV]DEE pV D U|YLGHEE J\iUWyVRUUD LV LJD] KRJ\ D IH(
VDL YDQQDN WHKiW D FpOIl«JJYpQ\ VIHPSRQW M i BHA\OH W]HN P
H] D FLNOXVLG PLQLPXPiW MHOHQWL $]W KRJ\ HJHN N]|J
VIHPSRQWRN DODS M QUNHVBHHGI®QIWHERpO D] DOMWHUQDW
GiVRN N|]|WW N<O|QEVpJ PXWDWNRJLN DEEDQ KRJt PHO\ P>
metszetbe LOOHWYH HOW g0 \HN KID\® DIF IPXIWNRKDV]QiOiVD D PX(
P&YHOHWHN |VYMI\FLEOXPIQHRHN D KiQ\DGRVBI\LKIDISHI\HV
GiXO ~M GROJR]y NHN® RU JEPONY MR &K BO RWH DEH FX@IN D QL D
V]&N NHUHV]WPHWV]HWEHQ

/HDQ V]JHPOpPOHW E.)1 VWUXNW~UD pV NDSDFLWi{VMHOOHP]

(J\ J\iUWYVRU NDSDFLWIiViW D J\iUWyVRUND]OD RV HVD W B FHIW
KDWiUR]]D PHJkie\iH@Q@WRpNVHO D PHJOpY IRO\DPBWDLQND
KHWMeN HO RSWLPiOLV PyGRQ +D WRYIiEEL MDYXOiVW V]H
meggOpY IRO\DPEWPLQNR® NDSDFLWiV pV N|OWVpadHN V]HPS
Q\|V OHKHWanP HPQQHWYDIRO\DPDWPHQHG]VP HKrtdaitaloisN D S F VR
WiUJ\DOQDN

AmudaV]y MHOHQWpPVH YHV]WHVpJ SD]DUOIiV 20\DQ WHY
er IRUUIVW LIJpQ\HOQHN KDV]QiOQDN GH QHP WHUBHOQHN
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D YHY FVDN D]pUW KDMODQGY ILJHWQL DPL W]QHBBNHIWMPp N
W P&YHOHWHQWWVR/HN DKRO OHKHW pV D OHKHW OHJMRE
OHKHW WHOMHYV PpUWHWEHRD LN «yY| BIEKZIDIKROHMHOHQW V I
VpIJFVINNHQpV pUKHW HO H]JMHOPHIQNGLEHWDNERORBINVIVMH

$ YHVIWHVpPJQHN KpW IDMWiMiW N+O|QE|]WHWM+N PHJ D
HUHG YHV]WHVpJ NpV]J]OHWEHQ UHMO YHV]WHVpJ PR]GX
IDNDGy YHV]WHVpJ W~OWHUPHOpPVE O DGyGy YHV]WHVpJ |
pV MDYtWIiVEYyO HWRWGWRBVQWHPN B FXOZDKRIHU

A QpJ\HV HOUHQGH]pVU O D KHWHDWO H OW isDQOEAMEREED W\ i U W
FVDN D NHGYH] EE NLHJ\HQOtWpV pV D WDQXOiVL ¥DWiV MR
VPJQ|YHNHGpVW KDQHP D]pUW LV PHUW D] iWiOOiVW PHJF
kon.

E F T 31m2 j— -
o] [ . e ®
=1 8 | § =
" ‘ == o ==
“ ‘JT @ I\)...m Feommion féxhisin (q @ @ |
— 0 [e=[e==
6]LIJHWV]HU& HO U-celaNRQFHSFLY

4 iEUD $ V]LIJHWV]HU& +HFOIOHDGMREMN 'S FRLYi8M B PDWLNXV
YJRUUiIV 3KRHQL[ OHFDQR

A4 TEUIQ D SLURV Q\LODN D PXGiIiNDW M H-Ce|l©koNceps V]LIHYV
FLyUD YDOy iWi@QODWVRRHOHOQOW MHQ FVINNHQWHWWH

-D] pUWpPNHW rqozdelawkbaniiPWO YHVIWHVpPpJHNHW D V]LIJHW
bilRQ\RV DONDWUpPV]HN D GROJR]yN P|JIWW KHO\H]J]NHGWHN
[|]O|[VOHJHVY OpSpVHNE €z& &grcbenHE-HOIOWp N RQFHSFe-yEDQ Nt
IHOp NDSNMDNQD®JRNODW D] RSHUIWRURN PHJV]*QWHWYH H]]
HQHUJLDYHV]WHVpJHW pV

-azDQ\DJPR]IDHWIWEYIHV]IWHVpPpIJHW D] iIEUIQ OIWKDWYy KF
P|[J*O NHOOHWW D] DQ\DJRNDW D] DVIWDOUD iWHPHOQL LO
VpJpYHO NHOOHWW D PXQNDGDUDERNDW D N|YHWNH] PXQI

-$ NHGYH] EE HOUHQGH]pV PLDWW HJ\LN GROJR]YyQDN VH
amkor EHVHJtW D] HJ\LN PDMG PiR& XHRXHYWDWRHSRUW RN ¥ ]HUHC

/[IWKDWyYy KRJ\ D VILJHWV]HU& HOUHGP®WD]P VNORHPO@F M &l oL QU
NLNeV]|IE|OWpNN (AR OHOQHOWWHW WHEE J\iUWYVRUQDNNN|V]|QKH
kaheNHN WHUKHOpPVH HYi0MDR] i DGNWEBWOY WVDWHVPpI pWw-Q WW D
Vpl

$ KDJ\RPIiQ\RahtypeV(1977)tanuliVL KDWiVW LV |LBEUEHYPEHGOH
.| O WNepldzet1 \HUHVpPpJ E.)1 VWUXNW~UiMiW NLHJpV]JtWYH D]
jutunk:

Ny A Ky K aQ rQ cY, Q" Ky (14)

DKRO D ]JiUyMHOEHQ OpY |VV]HJ HOV WDJMD Di-IDMODJR
VpJ VIRU]DWD D] [IVV]JHV SURSRUFLRQIOLV NiOWQPHIHQDEHC
WHUPpPpN GDUDEMHJ\]pNp BIPDHD HPW QEHH@ MRV LIPtWKDWyY $ JiUy
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PiIVRGLN WDJMD DGMD D QHPOLQHIULYVY UpV]W DKRO D WDQ>
FVINNHQ D] HJ\ WHUPpN HO iOOtWiViKR] V]*NVpJHVpLG tJ\
JHN LV FVINNHQQHN
$] E.)IVWUXNW~UD ORJLNiMiW N|YHWYH Q\HUHVpJeQNHW
IHOWpPWHOHJNH WRQ\HHJ\WYIiOWR]iVDNRU PL@BHQ PiV WpQ\H]
x QI YHOMsN D WHUPHOW pVIHOW W MWOH ] YIHH QKR LV plIRWp .
fajlagosfeGH]HWH SR]LWtY
x HI\VpJQ\L WHUPpPN iUIQDN Q|YHOpVpQ NHUHV]W+<O Q|YH
x FVINNHQWMeN D NIOWVpJHNHW (JHQ EHO*O NpW OHKH
VPpIJHNHW LOOHWYH FVINNHQWM+¢N D YiOWR]y N|OWVpJ}
x valamintD IHQWHEELHN PHJIHOHO OLQHIULVY NRPELQIiIFLYN
$ YIOODODW D J\iUWYyVRU RSWLPDOL]iOiVD YHV]WHVpJH
UpYpQI@WWR]y N|OWYVpJNN UFHRWM NNDQpWEMYHQN FBED VWM BG EHQ
*]JHP D NDSDFLWiVMHOGHF)} KW EV|MPMOQVRWMAD PpN IDMODJF
DNNRU Q Pé]QGLD PALKWBYD] HITHNWtLtROWSDFLWIV R

gVV]HIRJODOIV

$ 3KRHQL[ OHFDQR .HFVNHPpPW .IW QD Jy¥ WD Qu\W DOKWD Wi N R/GI\
IRO\WRQRYV MDYtWiViUD H]pUW pUGHNHOW PLQGHQ RO\DQ P
$ YL]VJIOW LG VIDNEDQ D WDQXOPiQ\EB® Q\iENP)XARD W Q W\ WHht
IVV]HHV HOUHQGH]pVEHQ pVMBOMNIN B OR F ZHENGYHEDPG H]pVEHQ
eztD NpV]*OpNHWFMQ Oy NRQEHSFLYEDQ J\iUWMIN »3J\DQLV H
nakmin VpJ WHUPHONN@VYEH ¥ WHIND QM MW pE H Q

$ WDQXOPIQ\EDQ EHPXWDWW DM LBJ\H Q\GHW PRER G KO O/ |
(SALBM- PHO\QHN FpOMD D FLNOWXNP GP HIDGRMWWW P XERIPDRE O L
DONDOPD]JWDP D NpW J\iUWyVRUUD DPHO\HQ D YL]VJiOW Ny
,VPHUWHWWHP KRJ\ D] HOPpOHWL PRGHOO pV D JADNRUOD
JHWQHN D] HJ\ | UH YHWtWHWW KDWPpPNRQ\ViJ WHNLQWHWp
UpV]EHQ D WDQXOiVL KDWivVVDO PDJ\DUi]KDWy

A 2-es modellN+O|QE|] PX-WNPKPO®OOHWWL PHIJROGIVHYDO HJ\
VIt WKHW DPHO\ PHIJDGMD KRJ\ DGRWW J\iUWOQBQ GHQ @ \D
legkedY H] EE N|OWVpJHN pV KR]JiIUHQGHOpPV KDWpNRQ\ViJD V]F
figgeOHPEH YHVV]eN OiWKDWMXN KRJ\ QRKD D KR]]JiUHQGHOy
PHJHJ\H]LN D OLQHiULV RMHV/GIQAW\HD L DY REWR.PiQWRN OpQ\HJH
MHOHQW VHQ EHIRO\iIVROMD D]W KRJ\ DGRWW J\iUWDQGy P
WRV NLDODNtWDQL (]JpUW IRQWRYV KRJ\ D WD Q X@han. PpUWp N
$ KR]]JIUHQGHOpPV KDWpNRQ\ViJD GLDJUDP D PHQH&]VPHQW
N|]] OHKHW D]JRQEDQ IRQWRV ILJ\HOHPEH YH fo@laZayWD QX O\
ViJRW MR E E DaQelNKapjudk.W P

$ WDQXOiVL KDWiVW ILJ\HOHPEH YsHI'H ORMRMNHIUHKHY BRW R
KRJ\ PLQGHQ PXQNDKHO\HQ DJRQRV WDQXOiVL UiWD pUYpQ\
NHUHV]WPHWV]HW KHO\H QHP YiOWRJLN D J\iUWiV ¥RUiQ $
WpNEHQ NLHJ\HQOtWHWW J\iUWyVRUUDO pUKHW H©O PD[LPi
WHOQDJ\ViJ HVHWpPQ H] QHP IHO VéQ@WIEEQ OH KDWY HI\\ KK UKL
PYGRQ NLHJ\HQOtWHWOHQ J\iUWyVRU WHNLQWYH KRJ\ NLV
KHO\H LV Y iQdMiR/Ebbéen Eolidh, ZDO6).

%HPXWDWWDP WRYIEEi DJW LV KRJ\ D IIROHQWRpWRNEO M
PYGRQ D IRO\DPDWRN MDYtWiVD KRJ\DQ KDW D YiOWR]y NJ|O
KRJ\DQ MDYtWMD DkétDSDFLWiVMHOOHP]
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. XWDWiVRP WRYIEEL LUIQ\D D PRGHOOHN PiVR®ODJRV V
fejleszWpVH pV J\DNRUODWL PHJYDOYVtWKDWYyYViJiQDN YL]VJiO
IRJRP YL]VJiOQL D WDQXOiV J\iUWYyVRURNUD D]JRN V]&N NHL
P&N|[GpVL MHOMHPMMWHWW KDWiViW

JV]|IQHWQ\LOYiQtWiV

(~-WRQ V]HUHWQpPP PHJN|V]|QQL WPpPDYH]HW P 'U .ROWD
097 YDODPLQW YiOODODWL NRQJ%@MNQMH B\ KM IOWi G WWilvQ
3KRHQL[ OHFDQR .HFVNHPpW .IW VHJtWVpJpW WRYIEEi N|\
PpW .IW GROJR]YLQDN KRJ\ VHJtWHWWpN PXQNiBIBR pV D V
D NXWDWiVRPKR]

$ PXQND VIDNPDL WDUWDOPD NDSFVR@R&NNpD]NXOWDWHXI
D 0&HJ\HWHP WXGRPiQ\RV P&KHO\HLEHQ F SURMHNW V]DI
KR] $ SURMHNW PHJY BDAR2\B:V0MVA0M0-D 7E0RIUDP WiPRIJDWWD
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$ EHDYDWNR]iIVL KDWiURN PYyGRVtWiVD D PpUpVL E|
WHUPpPpNSDUDPpWHUHN PHJYiOWR]iVIiQDN ILJ\HOHP|
IRO\DPDWV]DEYO\R]iVEDQ

K ATONA Attila Imre 2

$ VWDWLV]WLNDL IRO\DPDWV]DEIO\R]iV V FOHQWDDRN K RO RMQVIDRE 8 H QR WR N
NHJHOpVpUH QHP NpSHVHN | NpQW PHJEt]KBIWR X INDRDB®R @ C\ON} GI@OHON Q )
LOOHV]WpVL IRO\DPDWRW GROJR]JWDP NL DPHO V KIMItW \WIDOHPE s\ D MDA
YL]VJiOW IRO\DPDWUD NRFNi]JDWDODSRQ P&N|GSHDOHD NRFNiUDWRW DR
QHP FVDN D PpUpVHN EL]JRQ\WDODQViJiEyO HUHERHWPHO NEMMHYWVNHB PR N
PHJYiOWR]JLN EL]JRQ\RV LG HOWHOWPpPYHO tJ\ N]JB RN HGHBWpJI0XQRpRY OO/
NRUIEEDQ NLGROJR]JRWW NiUW\DLOOHV]WpVL IR ®ADWLD WR ®\R PIEWE | R MO @ M PWK
PpUpVHN EL]JRQ\WDODQViJiW KDQHP D WHUPpNSSHYP OWM P M JH® GHQH ]
WRYIiEE FVINNHQWYH D SpQJ«J\L NRFNi]JDWRW

. XOFVV]DYDN IRO\DPDWV]DEiO\R]iV WHUPpNSDUDPpWHU YiOWR]iV HOOHC
JEL-NYyG &

Modification of the Control Lines Considering the Measurement Uncertainty
and the Product Characteristic Change in Statistical Process Control

In the most cases, control charts are not able to handle financial hiskswork on reliability base. In my former
paper, | have designed a new control chart fitting method with consideddttbe measurement uncertainty. This
method fits a risk based control chart to the analysed process. Neverttiedgsancial risks dmot only come from
the uncertainty of the measurement but in some cases theemhphggluct parameter can shift during a given time
period too. The purpose of this paper is to improve the former creatdal chart fitting method. The new method
will be able to handle the measurement uncertainty and the product paranfetalsshby reducing the financial
risks.

Keywords: process control, product parameter shift, control charts
JEL-code: C15

1 $ WDQXOPiIQ\ D ;;;, 2UV]iJRV 7XGRPiQ\RV 'LiDIWilJUNX GRPIIHYH Qs HN F. y I
7HUPHOpPVPHQHG]VPHQ@WJRIRWIEDNL MDD V,, KHO\H]pVW HOpUW GROJR]DW
SiO\DPXQND NRQJXOHQVHL 'WHJ\R WP LOGRRICON PYERE YV\BYEBLVWD QiU

2 ¢ VIHU] D 3DQQRQ (J\HWHP *D]GDViJWXGRPiQ\L .DUIQDN KDOOJDWyMD
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%HYH]HWpV

(O UHMHO]pVHNHW VRN HVHWEHQ DONDOPD]QDN D YiUKDW:
PHJKDWIiUR]iViUD YLV]JRQW PDJiUD D] HO NIRIQDAWR WRY y\l B UHP p\RH
KLIQ\RVViJRNDW YHW IHO

$ VWDWLV]JWLNDL IRO\DPDWV]DEiIO\R]iV  VHJtWVpJpYt
WHUPpNSDUDPpWHUHN VRN HVHWEHQ QHP PRQGKDWYyY iOO
ILJ)JHOHPPHO NtVpUW WHUPpNSDUDPpWHU PHJYiOWR]JLN EL]RQ
MHOHQW VpJJHO KD D] pUWpPNHVtWpVL IRO\DPDW RO\DQ MH¢
iWYpWHO N|]|WW KX]DPRVDEE LG WHOLN HO +D H]W ILJ\HOP
HOOHQ U] NiUW\D EHDYDWNR]iVL KDWiUDLW HQQHN PHJIHO
YL]VJIiOW SDUDPpWHUpPQHN pUWpPNH D NULWLNXV WDUWRPIQ
SHGLJ D SFUDWRRWWW |YHWNH]WpPEHQ D n®JRDBIV | W HOU W HY® \H\
WDOIOKDWMD V]RERHOWDIDBRQ P&N|G HOOHQ U] NiUW\IN
W|UWPpQWHN NXWDWiVRN PHO\HN D PpUpVL EL]JRQ\WDODQ
HOOHQ U] NiUW\iN EHDYDWNR]iV{ RM]WIEDIL @D KsifmaGi® V,tWiViQi
+HIJHG&V &V+HJIJHG&V &V 'U .RVIW\iQ =V

( FLNN HOV UpV]pEHQ NLWpPUHN DUUD KRJ\ PLpUW LV
ILJJHOHPEHYpWHOH PDMG U|YLGHQ LVPHUWHWHP D] iOWDO
IRO\DPDWRW $ WRYIEELDNEDQ EHPXWDWRP D WHUPpPNSDU
PHQHWpPW LOOHWYH DQQDN D NRUIEEDQ GHILQLiOW IRO\DP
SpOGiQ NHUHV]W+O PXWDWRP EH D PyGV]HU DONDOPD]KDWYyVi

(OV NpQW YL]VJIiOMXN PHJ KRJ\ PLpUW LV IRQWRV V]iPFR
PHJYiOWR]iViYDO

OLpUW IRQWRYV D WHUPpNSDUDPpWHU YIOWR]iV ILJ\HOHPEHYp!

(J\ DGRWW YiOODODW iOWDO HO iOOtWRWW W HHUCPINH] D i© H\I WD)
Abban az esetbenk D D] HO iOOtWRWW WHUPpN RO\DQ MHOOHP] NN
PHJYiOWR]iVD FVHNpPO\ PpUWHiD&V R]JOW0 BW K HV DU S\ORFDRPGWINH| Y H W
D IHOKDV]QiOiV VRUIQ DNNRU YDOYEDQ HOKDQ\DJR@KDWY HQ
V]iPROQXQN NHOO D]]JDO LV KRJ\ D YL]VJIiOW WHUPPNHQ O
LG WDUWDP DODWW RO\DQ YiOWR]iVRN PHQQHN YpJEH

IHOKDV]QiOKDWyYViJiWw $ J\yJ\WW]HULSDUEDQ KDV]QiOW KDMMW
SpOGiXO QDJ\RQ IRQWRV WpQ\H] D Ji]SDWURQ W|OWHWW|Pt
Q\RPiVRQ IHFVNHQGH]L EH D VJHUNH]HW D] DGRWW IWQIVDNMRW I
LV ILJ\HOHPEH YpYH KRVV]DEE LG WDUWDP WHOLN HO D Wp
KDWiViUD D Ji] WIOWHWW |PHJH PiU QHP IRJ PHJHIOH@QtW]VDC
XWiQ PpUKHW+QN EJ\ D NiUW\DWHUYH]pVNRU FpOV]HU& D WF
ILJ)JHOHPEH YHQQ+QN pV DGRWW HVHWEHQ D NiUWWV]DEiO\F
DOIEEL iEUIQ HJ\ JI]SDWURQ W|OWHWW|PHJpQHN EFV|NNHQpPVp)\
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1 iEUD $ W|OWHWW|PHJ FV|NNHQpV PpUWpNH
JRUUIV VDMIiSV VIHUNHV]Wp

Az iIEUIQ LV OiIWKDWMXN KRJ\ Hl HYHWEHQ VHP KDQ\DJROK
PHJYiOWR]iVIQDN PpUWpNH KLV]JHQ UDNWIiUR]iV LOOHWYH
IRJI\DV]Wy D PHJYiOWR]RWW SDUDPpWHUHNNHO UHQGHONH] V

$ NJ[YHWNH] UpV]EHQ LVPHUWHWHP D] iOWDODP NLGROJF
YL]VJIiOW IRO\DPDWKR] NLYiODV]WMXN D PHJIHOHO HOOHQ
IHGH]HWL pUWpPNHN PHJKDWIiUR]iVD XWiQ D NLYiODV]WRWW H
bizonyWDODQViJ ILJN\HOHPEH YpWHOPpPYHO

$ NIUW\DLOOHV]WpV PYyGV]HUH D PpUpVL ELIRQ\WDODQViJ ILJ\

(O] PXQNIiPEDQ PiU NLGROJR]JWDP HJ\ RO\DQ NiUW\DLOOHV]W
D] HOOHQ U] NiUW\D NLYiODV]WiViwW pV D EHDYDWNRI]iVL
ELJRQ\WDODQViJ ILJJHOHPEH YpWHOpPYHO $ PpUpVHV pV PL¢
megjelenik a 6KDK *RELO pR01GKOMIOOU NLGROJR]RWW IRO\DPDWE
NLGROJR]JRWW PyGV]HU DQQ\LEDQ MHOHQW ~MtWiVW KRJ\ Q
LQGXO KDQHP ILI\HOHPEH YHV]L D WHFKQRQyRBhDLHEEM®PD
HOHP]L WRYIEEi PHIMHOHQLN EHQQH D EHPHQ SDUDPpWHL
YiOWR]y SDUDPpWHUHN NLYiODV]WiViUD LV WRYIEEi DPL D
ELJRQ\WDODQViJ ILJJHOHPEH YpWHOpPYHO pV tJ\ D IRO\DPDV
NiUW\iw LOOHV]W

$ WRYIEELDNEDQ U|YLGHQ |VV]HIRJODORP H PYyGV]HU
PHIJKDWiUR]JRP D WRYIEEL NXWDWiVL ~-WYRQDODW

$ NIUW\DLOOHV]WpV OpSpVHL

$ PyGVIJHU DODSMiQ D PHJIHOHO HOOHQ U] NiUW\D NLYiIiODV
el:
. $ WHFKQROyYJLDL IRO\DRRODMGCGRERERMAAOHQDINAVV]IHI\&MWp
2 MpUpVHV YDJ\ PLQ VIWpVHVY HOOHQ U] NiIiUW\IN N|]|WWL C
3. BHPHQ SDUDPpWHUHN pV NRUOIWR]y WpQ\H] N PHJKDWiU
4. A] HGGLJL LQIRUPiIFLYN ILJ\HOHPEH YPpWHOpPYHO D IHOWp
NLYIODV]WiVD
5. A] iOODQGY pV YIOWR]y SDUDPpWHUHN NLYIODV]WiVD
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6. AG|QWpPVKH] WiUV t BVHCDPMHHEHIMAN h Jp UWpPNHN PHIJKDWIiUR]i
77 AEHDYDWNR]iVL KDWiURN PYyGRVtWiVD D PpUpVL EL]RQ\W
$ NiUW\DLOOHV]WpV IRO\DPDWiW PXWDWMD EH D {iEUD

START

A

$ WHFKQROYJLDL IRO\DPDW pV
PLQWDYpPWHOL HOM{UiV HOHP]pVH

. %HPHQ SDUDPpPWHUHN
OpUpPVHV HOOHQ U’ ;
Nipuv\‘,’\iw KD? I%Ml/g\;slzp—b pV NRUOiIWR]y JHOWPWHOHN
PHJKDWIiUR]JiVD

HQGHONH]pV-QNUH iOOQDN
V]*NVpJHV EHPHQ

9i0ODV]WiV D
PLQ VIWpPVHV
HooHQ U] Riuwl!

NITIWW

D

(OYHWDPV |p
—onem» WRYIEEL NJUW\IN
e YL]V3IiODVnem

¢ igen

7RYIEE HQJWGpV———igen

A
EOODQGY|pV
YiOWR]y
SDUDPpPWHUHN
PHJKDWIiUR]iVD

A

‘IQWpPVKH] WiUVtWKDWy
N|OWVBHYpWHQ pV
IHGH]HWL pUWpPNHN
PHJKDWIiUR]iV[D

A

%HDYDWNR]iIVL KDWiURN PyGRVtWiVD
D PpUpVL ELJRQ\WD|ODQViJ
ILJNHOHPEH YpWHOpPYHO

STOP
2 iIEUD $ NiUW\DLOOHV]WpVL IRO\DPDW PHQHW
JRUUiIV VDMiW V]HUNHV]WpV

$] IOWDNFOFREEDQ WRYIEEIHMOHV]WHWW NiUW\DLOOHV]W|
NRFNi]JDWDODSRQ P&N|G HOOHQ U] NiUW\iW LOOHVV]HQ D V]
QHP NpSHVY KRJ\ NH]HOQL WXGMD D WHUPpNSDUDPpWEFE
NJYHWNH]PpQ\HNHW OXQNiP VRUIiQ FpPORP D PiU NRUIEEDQ NL
RO\ PYyGRQ KRJ\ NLHJpV]tW¥VHPWRMHURENGEBRERHW HLY

$ NJYHWNH] NEHQ D PyGV]HU HOPpOHWL NLGROJR]iViQDN E
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$ EHDYDWNR]iVL KDWiURN PYGRVtWivVD D WHUPpNSDUDPpWHU

$ IHQW HPOtWHWW PyGV]HU DONDOPD]iVD VRUIQ D N|[YHWNH]
1. $ V]DEiO\R]QL NtYiQW MHOOHP] NLYiODV]WiVD LOOH
IVVIHI\&MWpVH
2. A VIDEIiO\R]QL NtYiQW MHOOHP] MHOOHP] N pUWpPNpUF
beaY DWNR]iVL KDWiURN PHJKDWIiUR]iVD
. A] DGRWW MHOOHP] UH YRQDWNR]YyDQ HO UHMHO]pV NpV]
4. A] HO UHMHO]pV pV D] HO iOOtWiVU\WO Pl HORBIUMWREHQ W HU
YiOWR]iV YIiUKDWy pUWpPNpQHN PHJKDWIiUR]iVD
5. A SDUDPpWHUYiOWR]iV YiUKDWy pUWpNpQHHNQ I\ P HHW pIE
beatDWNR]iVL KDWiUDLQDN PyGRVtWiVD
$] HGGLJ DONDOPD]RWW NiUW\DLOOHV]WpVL IRO\DPDWRN
KDUPDGLN OpSpVWMOW VNPRQW MPHOHQLN PHJ KRJ\ D] HO UHM
WHUPpNSDUDPpWHUUH YRQDWNR]yYyDQ YpJ]HP YDODPLQW K
IRO\DPDWUD DPHO\ ILJ\JHOHPEH YHV]L H SDUDPpWHUHL PHJYi
$ IHOVRUROW OpSpVHNHW YHJ\eN iW UpV]OHWHVHEEHQ LV

1. IpSpV $ V]DEiO\R]QL NtYiQW MHOOHP] NLYiODV]WiVD L
IVV]HI\&MWpVH

$KKR] KRJ\ D PyGV]JHUW DONDOPD]KDVVXN DODSYHW HQ
vagy melyek azok aNHUPpNSDUDPpWHUHN DPHO\HNHW V]DEIO\R]QL I
YRQDWNR]yDQ V]JHUHWQpPQN YL]VJIiODWDLQNDW YpJH]QL D
DONDOPDI]iViYDO LV (UUH NDUAWOQDO KDIPMY \SpPIOEMOERQ D EHDY
helyett KRQWUROO HOOLSV]LVHNHW DONDOPD]XQN 'ROJR]DWRP|
YL]VJIOW SDUDPpWHU HVHWpPEHQ 0$ LOOHWYH (:0%$ NiUW\iIN D

2. IpSpV $ V]DEiO\R]QL NtYiQW MHOOHP] MHOOHP4tvE pUWDI
EHDYDWNR]iVL KDWiURN PHJKDWIiUR]iVD

OLXWiQ NLYiODVIWRWWXN D]JRQ SDUDPpWHUHNHW PHO\HI
NHOO KDWiUR]JQXQN D]W D W&UpVW YL]VJiOW WHUPpNSDUDP|
PHJIHOHO QHN PLQ VtWM+N ,WW WHIUP® M PW¥WH N Id @& KIDAWN D R ¥ DH
VSHFLILNiFLYV PLQG D EHDYDWNR]iVL KDWiURNUD YRQDWNR]

3.1pSpv $] DGRWW MHOOHP] UH YRQDWNR]J]WDWRWW HO UHMHO

,WW PHJ NHOO YL]VJIiOQXQN D UHQGHONH]pVUH iOOy DGL
YiUKDWyDQ PLO\HQ pUWpPNHW IRJ IHOYHQQL D] iOWDOXQ
PHJILJ\HOpVHN DODSMiQ LV NLYLWHOH]KHW +D D] DGRWW
PDMG PHJILJ\HOpVQHN YHWMsN DOi pV PHIJKDWINRJRWW] LG I
HIJ\HV WHUPpPNHJ\HGHNHQ PpUW pUWpNHNHW DNNRU NHOO D
DONRWKDVVXQN D WHUPpNSDUDPpWHU LG EHOL YiOWR]iViUyO
D WHUPpNSDUDPpWHU iWODJRV YiOWR]iViw

4. IpSpV $] HO UHMHO]pV pV D] HO iOOtWiVWyO IHOKDV]QiOi
SDUDPYMMWR]iIV YiUKDWy pUWPNPQHN PHJKDWIiIUR]iVD
(QQpO D OpSpVQpPO QLQFV PiV GROJXQN PLQW PHJKDWIiUF

D] HO iOOtWiVWyO D WpQ\OHJHV IHOKDV]QiOiVLJ HOWHOLN

EHIRO\iIVROKDWMD SO D J\iUWy pV IRJ\DV]Wy I|OGUDM]L V

QHKp]VpJHN VWE
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5. IpSpV $] HO UHMHO]pV pV D] HO iOOtWiVWyO IHOKDV]QiOi
SDUDPYMMR]iIV YIiUKDWYy pUWpNPQHN PHIJKDWIiUR]IV

$] HO UHMHO]pV IHOKDV]QiOiViYDO PHJDGMXN KRJ\ D IH
PHQQ\LYHO IRJ PHJYIiOWR]QL D] iOWDOXQN V]DEiO\R]QL N
PHIJMHJ\H]QpP KRJ\ D] iOWDODP NLWHUMHV]WHWW PyGV]HL
HVHWOHJHV WHFKQROYJLDL YiOWR]OWW]OVHIP UMV NOH W N UHPQ W § |
D] HO UHMHO]pVEHQ D WHFKQROYJLD YiOWR]iVIEyO HUHG HO
fHOKDV]QiOiViYDO PHJKDWiUR]QL $KKR] KRJ\ PHJiOODStWiVE
D] HO UHMHO]pV ~MEyOL HOYpJ]pVH V]*NVpJHV

6. lpSpV $ SDUDPpWHUYiIOWR]iV YiUKDWy pUWpPNpPQHN LVPHUH
beaY DWNR]iVL KDWiUDLQDN PyGRVtWiVD

$] DONDOPD]JRWW HOOHQ U] NiUW\D EHDYDWNR]iVL KEC
PYGVIJHUHNNHO HOYpJH]KHW $] HO UHMHRJpWet@ABSMiQ PH
SDUDPpWHUHN PHO\HN pUpNH PHJDGMD KRJ\ PHeW@&LYHO NI
IHOV EHDYDWNR]iVL KDWiURNDW DKKR] KRJ\ FVINNHQWKHV
V]iUPD]y PiIVRGIDM~ KLEiN V]iPiW
$EEDQ D] HVHWEHQ KD D EHDYDWNR]iVL KDWiURN PHJH.
YDJ\LV 8&/ 86/ pV /&/ /6/ DNNRU D EHDYDWNR]iVL KDWiU
V]iPtWKDWMXN
8&/T 8&l{ct

[& 1Y & NicL,
ahollcL, lucLER.

%HOIWKDWMXN KRJ\ D EHDYDWNR]iVL KDWiURN V]LJRUt
PIVRGIDM~ KLEiN V]iPD KLV]HQ PiU DNNRU EHDYDWNRVPQNDI
~-MRQQDQ NDSRWW EHDYDWNR]iVL KDWiURNRQ NtY*OUH HVLN
PHJIHOHO QHN tWpOQpQN PHJ KRORWW D WHUPpNSDUDPpWFE
QDJ\ YDOyYV]tQ&VpJIJHO VHOHMWHVQHN PLQ VeOQpPQHN PLUH L

$ WHUPPNSPUDPRWHWUPYGV]HUH D NiUW\®h\W OpHOH WAWAR QR (
LQWHJUIOKDWy

. $ PpUpVL EL]JRQ\WDODQWHOHI\HQHPIFHO HJ\eW® D NiU\

KDWiUDLQDN PyGRVtWiVD HO WW
. a PpUpVL EL]RGYWend®QYWIHOH pV H]JHO HJ\«WW D NiU\
KDWiUDLQDN PYyGRVtWiVD XWiQ D NiUW\DLOOHV]WpVL IR

OLQGNpPW PYGRQ EHLOOHV]WKHW D OpSpV D]]DO D N+O|
PYGRVtWMXN D EHDYDWNR]iVL KD\WWRNYW ]BPSRQWM EPOD P
HIpV]tWMeN NL YL]VJIODWDLQNDW D PpUpWHOLIRDOVIODRY i Dil
«J\HOQL KRJ\ D PpUpVL ELJRQYWWEBDEVNRULQ\HDHPEH XOiF
WHUPpNSDUDW RWeMdbEY pWHOpPpYHO NDSRWW EHDYDWNR]iIVL KD
PpUpVL KLEiYW WIRQWKW]YD YHJ\eN ILJ\HOHPEH

$ PIiVRGLN HVHWEHQ HO V]|U E YtWMsN NL YL]VJiODWXQI
YpWHOpPYHO PDMG D] tJ\ NDSRWW EHDYRWNRESDPU KXPPWHRNKR
pV PYGRVtWMXN D EHDYDWNR]iVLiY KDWR UiR NDDOD BMVG UP pNSDUD

$ WHOMHV IRO\DPDWRW EHPXWDWy IRO\DPDWIiEUD PyGRVX
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$ WHFKQROyJLDL IRO\DPDW pV
PLQWDYpWHOL HOMiUiV HOHP]pVH

R %HPHQ SDUDPAPWHUHN
= .1 .
r\?ipuUVE\Vi\’;'vag(\)?%r\;J'ge"" pV NRUOIWR]y IHOWpWHOHN
PHJKDWIiUR]JiVD

HQGHONH]pV+-QNUH iOOQDN D v
V]*NVpJHV EHPHQ
SDUDPpPWHUHN D YL]VJiOW Ni (OYHWpPV py
YRQDWNR]yD® nem—» WRYIEEL NIUW\IN
YL]VJiODVnem

9i0DV]WiV D
PLQ VtIWpVHV
HOOHQ U] Niuw\!

NIT|WW

* igen

7RYIEE HQJGpV——igen

I

EOODQGy|pV
YiOWR]y
SDUDPpPWHUHN
PHJKDWIiUR]iVD

v

"IQWpVKH] WiUVIWKDWy N|OWVpJ
EHYpPWHO pV IHGH]HWL pUWpPNHN
PHJKDWiUR]iVD

!

$ EHDYDWNR]iVL KDWiURN PyGRVtWiVD D
WHUPpPNSDUDIRPMWR WV ILI\HOHPEH
YpWHOpPYHO

:

%HDYDWNR]iVL KDWiURN [PyGRVtWiVD D
PpUpVL ELJRQ\WDODQViJ| ILJN\HOHPEH
YpPWHOpPYHO

il

3 IEUD $ NiUW\DLOOHV]WpVL IRO\DPDW NLE YtWpVH D WHUF
YpPWHOpPYHO
JRUUIV VDMiW VIHUNHV]WpV

$] ~MDEE NiUW\D
UHQGHONH]pV+QNUH 1969
]*NVpJHV EHPHQ SDMDPpWHUH!

$ IRO\DPDWIiEUIEDQ D QDUDQFVViUJD V]tQQHO NLHPHOW H
OpSpVW D WHURPMWS]IWDAPWHUHPEH YpWHOpPW D NiUW\DLOOH

$ NJYHWNH] UpV]EHQ D PyGV]HU J\DNRUODKJIL BPN®I@PD ]
NHUHV]We.O

$ PyYGVIHU DONDOPD]KDWyYViJiQDN EHPXWDWiVD J\DNRUODWL

$ J\DNRUODWL SpOGD HJ\ Ji]W|OWpVL IRO\DPDW PHO\QHN VR
J $ PpUpVL DGDWRN QRUPIOHORV]OiVW N|[YHWQHN PHO\QFt
1 $ PLQWDYPWHOW WHNLQWYH |[VV]IHVHQ QHJ\YHQ|WV]|U

41



WXGMXN PpJ DJ]W LV D] pUWpPNHVtWpVVHO NDSFVRODWEDQ KF
KiURP KpW WHOLN HO OLYHO VWDWLV]WLNDL IRO\DPDWV]DE
PHJYiOWR]iVD HVHWpPQ EHDYDWNR]XQN D IRO\DPDWED $
OR]Jyi WM Jlletve ((SRQHQFLIOLVDQ V~ONRJRWW RRJ$yiBMDNDDIOP D ¥
A PyGV]HU DONDOPD]iVD VRUIQ YpJLIJKDODGWDP D IRO\DP!
EHDYDWNR]iVL KDWiURN PYyGRVtWiVDNRU HOV NpQW D WHUP|
majd a beav® NR]iVL KDWiURNDW WRYIiEE PYyGRVtWRWWDP D Pp
YPWHOPpPYHO LV
$ NDSRWW HUHGPpPQ\HNHW B]HV[YHWNGIGNYWE BIQDWQ V]

YRQDWNR]yDQ

1 WIiEOiI]DW $] HOpUW HUHGPpPQ\HN |VV]HIRJODOY \

MA EWMA
THUPPNSDUDPD )y eLjrow JHUPPNSDUDR 0y ELJRQ\WD
YIOWRIIV ILIVHG “F "5 g pE R y| YIOWRIIV ILI\K ILJ\HOHPEH Yo\

YpWHOH YpPWHOH P

o LCL 7,553 LCL 7,558 LCL 7,583 LCL 7,59

2 UCL 7,6754 UCL 7,661

g ucCL 7,684 cL 7,619 ucCL 7,667 cL 7,618

1n 0,05 1n 0,05

g CL 7,618 m 0 CL 7,618 m 0

; Na 0 Na 0 Na 0 Na 2

o z n 1 n 1 n 2 n 0

>

Qo Fedezet 2'2?:4’72 Fedezet | 1.430,97 Ft | Fedezet 1.724,67 Fedezet 1.516,75 Ft

o T t Ft

. LCL 7,576 LCL 7,582

a] LCL 7,567 d LCL 7,597 '

o c 56 UCL 7,668 c 59 UCL 7,663

o)

a ucCL 7,684 cL 7,619 UCL 7,667 cL 7,618

b4 KisL 0,018 Kist -0,0082

8 CcL 7,618 kusL 0,0065 CL 7,643 Kust -0,00184

5 el 0,0137 In 0,05 lcL 0,0137 Im 0,05

,E, lucL 0 m 0 lucL 0 m 0

S Na 0 Na 0 Na 0 Na 0

- n 0 n 0 n 0 n 0

[a

. Fedezet 2'43:?’32 Fedezet | 1.612,57 Ft | Fedezet 2'0?:?87 Fedezet 1.830,53 Ft
Fedezet Fedezet Fedezet Fedezet

QIYHNHG 181,60 Ft QIYHNH 181,60 Ft QlYHNF363,2OFt QIYHNHG 313,18 Ft

JRUUIV VDMiW VIHUNHV]WpV

$ OR]JYiVWOWDW\D 0$ DONDOPD]iVD VRUIQ Q\HUW HUHGPpPQ\HN

$ PR]JyiWODJ NiUW\D HVHWPEHQ D]W PRQGRDAMRMXNIL KR HP |
YpWHOH pV D EHDYDWNR]iVL KDWiURN HQQHN PHJIHOHO HQ
PLQWiUD YRQDWNR]WDWRWW W H®RQHW L ( hNRWH ND- YWHAUREM S D L
VIHPSRQWMIiEyO HJ\W]HU N|YHWW+:QN HO PiVRGIDM~ KLEi\
WHUPpNSDXUDWRWINEYO HON|YHWHWW PiVRGIDM~ KLEiN V]iPD
YHWW PLQWiUD YR QD W MRE,32BW R VOWMW G B JHMBIH PHrOMQIN HNH G p V
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$ PpUpVL EL]JRQ\WDODQViJ ILJJHOHPEH YpWHOH H® WW XJ
PLQWiUD V]iPtWRWW 4303 HAtHWIL BINRWPND PpUpV EL]JRQ\WDOI
VIHPSRQWMIiEYyO HJ\W]HU N|[YHWW+QN HO PiVRGIDM~ KLEiW
1.61257FtUD Q D] HON|YHWHWW PiVRGIDM~ KLEiN V]iPD QXO0OiU
Ft RV IHGH]HW Q|YHNHGpPVVHO V]iPROKDWXQN

$] ([SRQHQFLiOLVDQ V~OWN]JRWI RR|§yiWODNDOPD]iVD VRUI
HUHGPpPQ\HN

$] HISRQHQFLIOLVDQ V~O\R]JRWW PR]JyiWODJ NiUWIDWRQIND OP
ILJJHOHPEHYpWHOH HO WW |VV]HVHQ PIL7QAMTUFD vdl] A|VV IHJ] |
EHDYDWNR]iVL KDWiURN PYyGRVtWiVD )XW iBJD DIHGW HWL YHIWWY
vonatkoztatott fedezet 3632 M/ DO Q WW D PyGV]J]HU DONDOPD]iVD VRU
FVINNHQWHWWeN D WHUPpNSDUDPpWHU PHJYIOWR]iVIEYyO HUH

8J\DQHUUH D NiUW\iIUD (:03 Y RQDWNR]JWDWYD D EHDY
ELIRQ\WDODQViJ ILJ\HOHPEH YpWHOpPYHO W.pWBNPE VORVGRVtWiV
PyGV]HU DONDOPD]iVD pV D EHDYDWNR]iVL KDWiURN PyGRVtW
IHGH]HW.pUWpNH tJ\ HEEHQ D] HRWWHBBO]HW QWHNHGpPVVHO \
pV D] HON|YHWHWW HOV IDM~ KLEIN V]iPiW NHWW U O QXOOiU

,WW PHIJMHJ\H]QpP KRJ\ D IHGH]JHWL pUWpNHMOOMOQNURYG
NiUW\D HVHWpPEHQ VHP HJ\H]J]QHN PHJ (QQHN RNNDW KOR JN VCH W W
pUWpNHOLOBEBWYH PiVRGIDM~ KLEIiQDN YDODPLQMVXJ\DQD
VIHPSRQWEYO YL]VJIiOMXN D NpW PyGV]HU DONDOPD]iVD VRUi

gVV]HIRJODOIV

OXQNiP VRUIQ EHPXWDWWDP D WHUPpPNSDUDPpWHU YiOWR]
WRYIEEi LVPHUWHWWHP HJ\ NRUIEEDQ NLGROJR]JRWW NiUW\D
NtYIQW IRO\DPDWUD NRFNi]JDWDODSRQ P&N|G HOOHQ U] NiU\
NL D] HPOtWHW W- LHOCOOHH/QWJ V IN IRAWBENWD|HU WRYIEEIH¥YIOMMI WYV p V
ILJ\HOHPEH YpWHOpPYHO %HPXWDWWDP HQQHN HOPpOHWL NL
KDWiIiURN WH&RNpQWRYIVP PMW\HOHPEH YpWHOpPYHO W|UWpPQ Py
OpSpVHN N|]*O D] HOV NHWW PHJMHOHQW NRUIEEL PRGHOO
KRJ\ D] HO UHMHO]pVW PDJiUD D WHUPpPN YL]VJIOW MHOOHP]
KRJ\ D] HO UHMHO]pV pV D] HO iOOtWiVWyO IHOKDV]QiOiVLJ W
YIOWR]iV YIUKDWy pUWpNH PHJKDWIiIUR]iVUD NHU*O (JHQ NtYe
LVPHUHWpPEHQ D] DONDOPD]RWW HOOHQ U] NiUW\D EHDYD
~MGRQVIJQDN PRQGKDWYy

$ IRO\DPDW EHPXWDWIiVD XWiQ DQQDN DONDWROWYML V
IRO\DPDWRQ NHUHV]WeO DPHO\ VRUIQ ERQ\ROXOWDEE PpUrg
OR]JyiW®BJ pV D] ([SRQMQGLRORWINQMNRYIWNIWODJ:0$ YRQDWNR
PXWDWWDP EH D EHDYDWNR]iVL KDWiURW ORAVRGRW t W.iMHND HOP |
YpPWHOpPYHO

$] iIOWDODP WRYIEEIHMOHYJOYWWMWY W HM Bl WNHZRWHP p\RIQD W
PyGV]HV]|U YHWW |WHOHP& PLQWDYpWHO HVHWpPQ HUHGPpPpQ\F
0$7/$% SURJUDP VHJtWVpJpYHO D]W LV V]LPXOIiOWDP KRJ\ D
HVHWpPQ KRJI\DOQIyY,ikkWBPLIND DGWHUHN 1«JJYpQ\pEHQ $ V]LPXC
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mutatjia be a 4 iIEUD OR}INWWOWDIDONDOPD]iVBIOHRREQPLQWD HVHWp
PpUW pUWpPNHN :HLEXOO HORV]OiVW N|YHWQHN

&
310

Profit)

IUCL

4 iEUD $ IHGH]HW. DYOSPOUNVPDPWYHUHN 1+JIJYPQ\pEHQ OR]JyiW
DONDOPD]iVD.VRHGHP& PLQWD HVHWpPQ KD D PpUW pUWpN}
N|YHWQHN
YRUUIV VDMiW VIHUNHV]WpV

$] HOpPUW HUHGPpPQ\HN DOiIWiPDV]WMiN D NLGROJR]RW
P&N|G NpSHVVpJpW /[/iWKDWy KRJ\ D VDMiW PXQNimt VRUIQ
LOOHV]WKHW D PiU PHJOpY NiUW\DLOOHV]WpNhd aR O\DP D\
([SRQHQFLIiOLVDQ V~ONRURMYDN HP\RHWp\W OIHGH]HW Q|YHNHGpPV\
LPPiU WHUPpNYSDWRRPW HUMPWHOEWHO LV NLE VY falyanatw NiUw
DONDOPD]iVD VRUIQ

( FLNNEHQ EHPXWDWRWW NiUW\DLOOHV]WpVL PYyGV]HU -
IRO\DPDWUD NRFNi]JDWDODSRQ P&N|G HOOHQ U] NiUW\iW LOC
VIHPEHQ LWW QHP FVDN D PpUpVL EL]RQ\WDODQViJ KD
PHJYiOWR]iVIiQDN ILJ\HOHPEHYpWHOH LV PHJMHOHQLN D
PYGRVtWiVDNRU /iWKDWWXN KRJ\ H] D WRYIiEEIHMOHV]WF
gyakorlatban is.OLQGNpW YL]VJiOW HOOHQ U] NiUW\D HVHWpPQ VLI
HOpUQL $ PyGV]HU J\DNRUODW L FOLGQNDEDYPRDWY K DW VYR @ DIV N R ] W
LV DOiWiPDV]WMD

7RYIEEL NXWDWiVL L Uim\ HROQUIOND MO MH/Q HRRGHH@D GLQDPLN
figyelembe verQp D WHFKQROyYJLDL IRO\DPDW YiOWR]iWODW RHKHMHO
*WHPPQHN LQJDGR]iIVDLW LV

,URGDORPMHJI\]pN
+HJHG&V &V .RV]W\iQ =V OpUpPVL ELIRQ\WDODQViJ NHJHOp V!
PLQ VpJV]DEIO\R]JiVEDQ 9 -HGO 9N ¥JG\RP6]DNPB2EDSR N
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(OOHQ U] -NOOWNMWpVL IRO\DPDW NLGROJR]iVD D P
ILJVJHOHPEHYpWHOpPYHO D VWDWLV]WLNDL IRO\I

K ATONA Attila Imre 2

$ VWDWLV]WLNDL IRO\DPDWV]DEiO\R]iV 6WDWL&W LHFAD|® | BRWIR BH \HVO @ R QW] R !
&RQWURO &KDUWYV B6HJtWVpJsNNHO D]WRYilMDUi®OWIXNW DKREO BWRRQMQ bW X
VWDELO IRO\DPDW YDJ\ RO\DQ UHQGV]BUIRO\PPWW RWH OQ 8 QW PHIO Y iD
NLN+V]|E|OpV+eNK|] EHDYDWNR]iV V]*NVpJHOL\QNEDR [DQNDDERIR WRND HDPODMQ
HVHWEHQ QHP V]iPROQDN D] DONDOPD]JRWW PpU P&V]HU PpUpVL EL]JRQ\WD

OXQNiP HOV UpPV]pEHQ LVPHUWHWHP D WpPiY DeRiroddn®iE VaR@ibtwRV KDDL
iOWDODP YpJJHWW NXWDWiV HUHGPpQ\pW DPHO\ DRHK OH OV BIO INWI WDi N LD ¢
PXQNiNDW ILJ\HOHPEH YpYH PHJKDWIiUR]]D D KLiQVRIWY DIRN VH]GIH PHHOWV PN I H
WRYIEEL NXWDWiVL LUIQ\YRQDODW GHILQLIiOYD $ PIRROULW NpVYEDQOBH
PyGV]JHUW PHO\ D PHJIHOHO HOOHQ U] NiUW\D NLYiODNY]W i®DPPH@OOHW
ELJRQ\WDODQViJ ILJNHOHPEHYpWHOpPW D NiUW 9pJEE DY DMWNRD\LIO & B W|iW P\ K
DONDOPD]KDWyViJiwW PXW-DWAW pEH. HE O UDJSDWRIR NHUHV]W-0- DPHOY] VRUIQ
H[SRQHQFLiOLVDQ V~O\R]JRWWNPRJIYNWODYRQIDWNR]yDQ LVPHUWHWHP D
PYyGRVtWiViQDN PHQHWpPW D PpUpVL ELJRQ\WDODQViJ ILJJHOHPEHYpWHODPY

. XOFVV]DYDN IRO\DPDWV]DEiIO\R]iV PpUpVL ELIRQ\WDODQViJ HOOHQ U] I
JEL-NYG &

Construction and Implementation of Control Charts Considering
Measurement-Uncertainty in Statistical Process Control

The control charts are widely used instruments of the statistical process ¢€6RC). By using this method we can
analyse the fluctuation of the measured values spawn fronomastift or systematic effects. In most cases this
control charts do not consider the measurement uncertainty.

Firstly, in this papet paraphrase the result of the literature research. During my work, tigatesl the segments of
the control charts, where incompleteness can be found considering licalaliy criterions.

In the second part, | present an improved method for control chart fittinigh takes the measurement
uncertainty into consideration at the calculation of control lines.

At the end of my paper, | summarise the practical applicability of thisralochart fitting method. The
practical example is a stencil filling procedure. During the process girttwtical example | apply the improved
control chart fitting method, considering the measurement uncertaintade of moving average (MA}and
exponential weighted moving average (EWMA) chart.

Keywords: process control, measurement uncertainty, control charts
JEL-code: C15

1§ WDQXOPiQ\ D ;;;, 2UV]iJRV 7XGRPiQ\RV 'LiDNWilUNX GRRPIilQU H QA HD F .| y M
7HUPHOpPVPHQHG]VPHQ@WJRPRWLEPWLNDY,, KHO\H]pVW HOpUW GROJR]DW
SiO\DPXQN&stBORX 'U 7HORV\BQWEBRYWDQiBVIW\iQ edy®eMmiMoZdnE R U

2 ¢ VIHU] D 3DQQRQ (J\HWHP *D]GDViJWXGRPiQ\L .DUIiQDN KDOOJDWyMD
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%HYH]JHWpV

$ VWDWLV]WLNDL IRO\DPDWV]DEiIO\R]iV V]pOHV N|UEHQ HOWH
FKDUWVY PHO\HN D OHJW|EE HVHWEHQ QHP V]iPROQDN D Y
DONDOPD]KDWyYViJXN NRUOiIWR]YyGLN KD D] HORV]OiV QHP |
HOOHQ U] NiUW\D QHP DONDOPDV DUUD KRJ\ D IHOOpS NRF
( GROJR]DW FpOMD D PyGV]HU IHO+OYL]VJiODWD LOOHWY
VHJtWVpJpYHO D V]DEiO\R]y NiUW\iN KDV]QiODWD VRUIQ D Sp¢
NHJHOKHW Yp YiOOQDN

OXQNiP FpOMD RO\DQ NiUW\DLOOHV]WpVL IRO\DPDW
IRO\DPDWV]DEiO\R]iVEDQ DPHO\ ~MtWiVNpQW WDUWDOPD]]D
YpPWHOpPW pV D YL]VJIiOW IRO\DPDWUD NRFNi{]JDWDODSRQ P&l
7RYIEEL FpO YROW D PpUpVL EYpRQA@DOONQ WN DLEHDWE WM F
PYGRVtWiViQDN diaP ¥WWDWQ/D] NiUW\iyDPH®RQDWNRYPD]iVD
NRFNi]JDWDODS~ NiUW\iN WHUsOHWpQ ~MGRQViJQDN WHNLQWK

$] HOOHQ U] NiUW\iN KDV]QiODWD D] HJ\HV DONDOPD]KDWyVi.

$KRJ\ DJ]W D IHQWLHNEHQ LV HPOtWHWWHP D WpPiYDO ND
PHO\QHN HUHGPpQ\pW D] WIiEOiI]DW IRJODOMD |VV]H

1 WIiEOiI]DW $ PpUpVHV HOOHQ adkakazhatyiwi JLV RHSIRW MRH/OW NV D ¢
(OOHQ U] NiUW\IN
OHJEt]JKDWyViJ DODS .RFNi]DWDODS~

9iOWR]y EOODQG
SDUDPpW  SDUDPpW

EOODQGY SD 9iOWR]y SDU

EWMA

1RUPIOLVW
HOWpU CUSUM, EWMA
HORV]OiVW
UUIVRN $OH[DQGHU 6YangVY. M &B02)QChken 8. S., Yang Y. M., (2002), Chen, Y. K Hsie
K. L, (2006), Chou C.-Y., (2006), Epprecht E. K, (20H9yidy Abdellatif M: A., (1996), He Ddi, (2005),
Kao S.-C., (2007), Luo Z., Li Z., Wang Z (2009), Maravel&ki€., (2005),6 HUHO 'RJUDQ $ ORVNRZIL
H, (2008), Wang, H.,(2007), Yu F.-J., Wu H. H (2004)pdiW., LIiDQ = +HJHG&V &V .RV]\
Zs., (2008)

>
= p, np, X-bar, s, R, CUSUM, X-bar,
O | 1RUPIOHOR| CUSUM, EWMA, u, | EWMA, T2, MA, p, X-bar,
I c, MA np, s
o
- .
o i'%l\JNPp'S LYW xbar, CUSUM, R, | X-bar, CUSUM,
2 HORV]OiVW EWMA, MA EWMA, MA
-
- 5 L
o T¢, kontrollellipszis (2 2
. . - T, CUSUM,
i 1RUPIOHOR| YIOWR]yQiO EWMA
-
]
w
w
~
R

)

$ WIEOi]DW |VV]HIiOOtWiVDNRU D]W YL]VJIOWDPVHKMNRRU D] |
PHO\ WHU*OHWHNNHO IRJODONR]WDN PpO\UHKDWYEEDQ $ V]F
DWWyO HOWpU HORV]OiIV D PHJILJI\HOW D YiOWR]yN V]iP
PLQWDHOHPV]iP LOOHWYH D PLQWDYpWHOL LG N|] MHOOHP]
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DONDOPD]JRWW HOOHQ U] NiUW\IN VILQWH PLQG PHJEt]KDWy\
KRJ\ HI\HV WHU+*OHWHN PpJ KLIiQ\RVDN &pOV]HU& QHEEW RO\
D W|EEYiOWR]yV HVHWHNHW HPHOOHWW DONDOPD]KDWYy

PLQWDHOHPV]iP LOOHWYH PLQWDYpWIHOH LG W]W HNV B MW pIY
ILJNHOHPEHYpPWHOpPYHO W|UWpQ NiUW\DWHUYH]pV D] iWODJ

HVHWpPEHQ W|UWpQW .RFNi]JDWDODS~ HOOHQ U] NiUW\iUyO F
9pOHPpPQ\HP VJHULQW D M|Y EHQ pUGHPHY OHKHW HJHNNHO D
LOOHWYH IHMOHV]JWHQL NHW

Javasot PyGV]J]HU EHPXWDWiVD

$] HGGLJ DONDOPD]J]RWW HOOHQ U] NiIiUW\IN QDJ\ UpV]H PHJ
WIiEOi]DWEYO LV (]JpUW D NRFNi]JDWDODS~ HOOHQ U] NiUW\iN
MHOHQW D 3DQQRQ HIJ\HWHP PXQNDWIURDPULpYVLPPRERAW.RNUBG R
PpUpVL LQWHUYDOOXPRNUD YRQDWNR]JWDWMWitN-k&RY*EET PHJI
LSL] pW( 1) +kust -U < USL] kist, kusieR, nem PHJIHOHO WHUPpPN[HYHWpPQ S
—kist ‘U < LSL] vagy [y( t) + kusL -u >2USL] kist, kusceR UHOIFLYW iOOKW R WIN IHO
NRQVWDQVRN PHJKDWIUR]iVIYDO SHGLJ D] HOOHQ U] NiU
ELIRQ\WDODQViJ ILJJHOHPEH Y pRWHW piYOH @& RLS|WD B D D.L | B KGN

$ NJ]YHWNH] NEHQ HJ\ RO\DQ NiUW\DLOOHV]WpVL IRO\DPDW
D PpUpVL ELJRQ\WDODQViJ ILJJHOHPEH YpWHOpPW ¥RODPLQW
kst SDUDPpWHUHN RSWLPDOL]IOiIVIYDO

$ PPUPVHV pV PLQ VtWpVHV NiUW\iN B Bhah,\Bdh G | WV 6 K U LRS/T5L
iOWDO NLGROJR]JRWW IRO\DPDWEDQ LV $] iOWDODP NLGROJI
QHPFVDN D PpUW MHOOHP] N NDWHJRUL]iIOiIVIYDO LQGXO K
IRO\DPDW MHOOHPI] IPWO\BDEHOQ HHOHPIY WRYIEEIi PHIJIMHOHQ
SDUDPpWHUHN YL]JVJIiODWD pV OHKHW VpJHW Q\~-MW D YiOW
NXWDWIiIVRNEDQ PiU IRJODONR]JWDN D] iWODJ NiUW\iUD YRQDW
YpWHOpPYHO D EHDYDWNR]iVL KDWiURN V]iPtWiVDNRU $] iOW
~MGRQVIJRW KRJ\ D PpUpVL EL]JRQ\WDODQViJ ILJ\HOHPEH Y
IRQyGLN HJ\EH (]JHQ NtY+O GROJR]DWRPEDQ pQ D PR]JyiWOL
PR]JyiwWODJ NiUW\iNUD YRQDWNR]yDQ PXWDWRP EH D PpUpV]
EHDYDWNRI]iVL KD W(EHENSHifihart Goii, 2008)U

$ PyGVIHU DODSMiQ D PHJIHOHO HOOHQ U] NiUW\AD NLY
juthatunk el:

1. AtechnolyJLDL IRO\DPDW pW XID]DHIGARHYY iUTPMQ DN |VV]HI\&MW p

> MpUpPVHV YDJ\ PLQ VtWpVHY HOOHQ U] NiUW\iIN N[]|WWL C

5. BHPHQ SDUDPpPWHUHN pV NRUOiIWR]y WpQ\H] N PHJKDWiU

4 A] HGGLJL LQIRUPIFLYN ILJ\H@cKRIEHegEaV MOWW HID N i LHADARE
NLYIODV]WiVD
A] iOODQGY pV YIOWR]y SDUDPpWHUHN NLYiODV]WiVD
6. AG|QWpPVKH] WiUV t HCDPMHHEHIMNN h JpUWpNHN PHIJKDWIiUR]i
77 AbHDYDWNR]iVL KDWiIiURN PYyGRVtWIiVD D PpUpVL EL]RQ\WI

o
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9L]VIJIOMXN PHJ H OpSpVHNHW UpV]OHWHVHEEHQ LV

1.IpSpV $ WHFKQROYJLDL |R®YOPDNMG R\Q DilJ B D@BID [WMH I\&MW p

$ NiUW\D LOOHV]WpVpKH] HO V]|U D] DGRWW WHFKQROYJLCLC
HOHPH]QL (] D OpSpV QDJ\RQ IRQWRYV PLYHO D N|YHWNH]
GIQWpVHN DODSMiXO V]J]ROJIOQDN D] LWW NLQ\HUW LQIRUPI
NHUHVVeN D YiODV]W PLQW SpOGi

« MekkorD D WHUYH]HWW J\iUWiVL YROXPHQ"

« MelyekaspHFLILNIiF LR?(LELDWSBLY R

. 5SRQFVROIVRY]VIIODW™"

« $ PLQWDYpWHOH]pY NJOWVpJH DODFVRQ\QDN YDJ\ PDJD)
$ NpUGpVHN DODSYHW HQ D IRO\DPBD@WOHIQOQOHWY HHOM PWLIQW
vonatkoznak.

2.1pSpV PpUpVHV pV PLQ VtWpVHV HOOHQ U] NiUW\IN N|]|WWL

+D D IHOVRUROW NpUGpPpVHNUH YiODV]W NDSXQN DNNRU
DKKR] KRJ\ D OpSpVW PHJIJWHJ\eN YDJ\LV HOG|QWVeN D]\
HOOHQ U] NiUW\iw DONDOPD]]XQN ,WW HOV VRUEDQ D]W NH
SRQWRYV PpUW DGH WRHOIOKWP HYRGMX®D D WHFKQROyJLDL I
OHKHW VpJeQN Q\tOLN SRQWRV PpUpVHN HOYpJ]pVpUH KRJ\
NRQNUpW PpUW DGDWRNNDGCFWIHO O HWP HYBKIGWNCN P\ BIKRW GIHPL
megfelele D PLQ VpJL HO tUiV RKIM®DHP YD YMP KRJ\ SRQWRVDQ PF
MHOOHP] pUWPpPNH D NtYiQW FpOpUWpNW O DNNRU PpUpVHV
YDODPHO\ RNEyO D WHUPpNMHOOHP] N pUWpPNpPQHN PpUpVH Q
HOOHQ U] NiUW\iN DONDOPD]iVD LQGRNROW

3.1pSpV EHPHQ SDUDPpWHUHN pV NRUOiIWR]y WpQ\H] N PHJKD

$ N|JYHWNH] OpSpV D EHPHQ SDUDPpWHUHN pV DONDO
PHJKDWIiUR]iVD (]JW VRUUD PLQGHJ\LN NiUW\iQiO PHJ NHOO k
PHO\HN DJRN D NiUW\iN DPHO\HN HVHWPpPEHQ PHJKDWIiUR]KD
QLQFVHQHN DONDOPD]KDWYViJRW RR I MKRYyMHEOH HQ XD N, WK/R J
DGDWRN YDOyV]tQ&VpJL HORV]OiV YL]VJiODWD QDJ\ MHOHC
YL]VJIODWIiKR] WXGQXQN NHOO KRJ\ D PpUW pUWPpPNHN PLC
XJ\DQLV KD D QRUPDOLWID ©pBPpWHYD MOWDHQ DNNWRIWWYiN N|]C
QpON+O FVDN D BR]DYiWMPIRIQHQFLIOLYV D Q- NG\ RDAO DRORA D KV
PHUW D FHQWUIiOLV KDWiUHORV]OiV WpWHOpPQHN PHJIHOHO t
HORV]OiVW N|[YHWQHN KD D] HUHGHWL PpUW pUWpPNHN DWWy

4.1pSpV D] HGGLJL LQIRUPIFLYN ILJ\NOHWVDH N plAHOND YMIOY DO P M ]

+D PLQGHQ NiUW\iW PHJYL]VJiIiOWXQN D V]*NVpJHV EHPHQ
EHIRO\VIVROY WpQ\H] N VJHPSRQWMIiEyO NL NHOO YiODV]WDQ >
V]&N+O D V]YyED M|KHW HOOHQ U] NiUW\iN V]iPD &pOV]HU& F
UHQGHONH]pVUH iOOy PpUpVL DGDWRN |HOKIDY) qziegysYDO E
NiUW\iN PHQQ\LUH LOOHV]NHGQHN D ILJ\HOHPPHO NtVpUW WH

51pSpV EOODQGY pV YIiOWR]y SDUDPpWHUHN PHJYiODV]WiVD

gW|GLN OpSpVNpQW KDWIiUR]]XN PHJ KRJ\ DN{DW\@i ®WONiU
SDUDPpWHUHOGIHIGYOQNN pV PHO\HN YiOWR]yDN ,0\ PyGRQ Y
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LG NHWD PLQWDH@HPMWiPREMHDYDWNR]i VELI K DWN ILRAMDND W N+ O |
KLHUDUFKLD V]JLQWHNUH VRUROKDWMXN EH DV]HREP)L@J KRJ\ L
96, 96/ 966 NHWW 966, 966/ 96,/ LOOHWYH D] |[VV]HV SDI

6.1pSpV D G|QWpVKH] -W BN pAHBEH] pNVQ WWPNp NHN PHIKDWIiUR]i

OLQW HPOtWHWWHP D NiUW\DLOOHV]WpVL IR@B\BOBYPWEDQ °
D] iOWDOXQN PpUW pUWpPNHN HOWpPUQHN D YDOyV pUWPpPNHN
ELIRQ\WDODQViJRW ILJ\HOHPEH YHKHVVeN D NiUW\D EHDYDW,
LVPHUQ+QN NHOO D NRFNi]DW QDJ\ViJiW (]JW SHGLJ D] DGRW
IHMH]KHWMesN NL +D LVPHUMsN D] HJ\HV G|QWpVHNKH] WiU
NDONXOiOKDWMXN KRJ\ D PpUpVphVEPIREGNDD QXL E DD H GIND|Y
YDOyYV]tQ&VpJIJpW PHQQ\LEHQ EHIRO\IVROMD YDJ\LV D URVV]
LOOHWYH YLVV]DWDOWMMDINRULFHMMAHOW V]iPXQNUD

'IQWPpVHLQNHW WHNLQWYH QpJ\ DODSHVHW OHKHWVpJHV
PHUW D] PHJIHOHO D PLQ VpJL N|YissdtaruR m@ithidiQtesh elegdd J\ S H ¢
QHNLN OLQGNpPW HVHWEHQ KR]JKDWXQN KHO\HV pV KHO\WH{
N|YHWNH]

. Dl:helyHVHQ HQJHGMe+N WRYIiEE D WHUPpNHW

. D22HeNHVHQ WDUWMXN YLVV]D D WHUPpNHW

. D3:HelyteOHQ+O WDUWMXN YLVV]D D WHUPpNHW

. D4:HelytelHQ+*O HQJHGM+*N WRYIEE D WHUPpNHW

$ V]iPtWiVRN KiURP OpSpVEHQ HOYpJH]KHW HN (O V]|U Pt
WiUVtWKDWyY N|OWVpJHW PDMG XJ\DQtJ\ D EHYpWHOW YpJ-O

7.1pSpV $ EHDYDWNR]iVL KDWiURN PYyGRVtWiVD D PpUpVL EL]R!

A J\DNRUODWEDQ QHP PLQGLJ YDOYyVXO PHJ D] HJ\HV PpUp
vonatkoztatva, hisze™® PpUpVUH V]iPRV WpQ\H] J\DNRURO KDWIiVW (]r
iOWDOXQN PpUW pUWpN D WpQ\OHJHVHQ PpUW pUWPpPNQHN pV
DOIPFGRQ IHMH]KHW NL

yit) =(t)+mi(t)

Ahol x W D YL]VJIiOW MHOOHP] W LG SRQWEDQ -@ikPpUW p
[iI]JLVIED® B W LG SRQWKR] WDUWR]y PpUpVL KLED $] iOWDO
NHWW |VV]HIJHNEAW]W)}iRtWKD\WDGLD). +HIJHG&V

+D D PpWWpNHNHW PpUpVL LQWHUYDOOXPRNNDO KHO\HW
KRVV]IWDSSMXN PHJ KRJ\' D PpU P&V]HU NDOLEUiIOIiVDNRU PHJI
konstanssal. Ak NRQVWDQV pUWpNH V]JLPXOiFLYyV PYGV]JHUHN VHJt
LVPHUM+N D KDV]QiOW PpU P&V]HU PpUpVL EL]JRQ\WDODQViJ
YIiUKDWyYy pUWpNpW DNNRU KD D PpUpVL SRQWRNDWHWpNUWBIpVL L
UHOiIFLYW iOOtWKDWMXN IHO D EHDYDWNR]iVL KDWiIURNUD YR

OHJIHOHO WHUPpPpN HVHWPQ

[y(t) — k|_s|_ -u> LSL] P W (t) + kUSL ‘U< USL], k|_5|_, kUSLER

NemPHJIHOHO WHUPpPN HVHWPQ
[y (t) - k|_5|_ ‘U< LSL] vagy[y (t) + kUSL -uz= USL], k|_S|_, kUSLER

$] HO ] OpSPVEHQ PHJKDWIiURJWXN D G|QWpVKH] WiUVtWwK
WiUVIWMXN D KR]]i WDUWR]y IHGH]JHWL YDJ\ SURILW pUWp
megkapjuk D YL]VJiW IRO\DPDWUD YRQDWNR]yDQ D WHOMHV IH
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IRO\DPDWUD YRQDWNR]yDQ D] |[VV]HJ]JHWW IHGH]HWL pUWDpN |
~J\ RSWLPRELI¥RMPMUNWpPpNpW KRJI\ D] |VV]HJI]THW ViegyehGHe] HW L p U
kist pYust PUWPNPW Q|YHOMeN DNNRU V]&N<O D] LQWHUYDOOXP
PHJ D WHUPpPpNHW 0OJ\ N PYRHIKWWNPR] QKRN D PiVRGIDM~ K
PLQLPIiOLVUD FV|NNHQWVeN GH IR j¢lend ¥ MQV DQ HKGINY YOI H QU C
KLEiN V]iPDIiFV .RV]W\iQ &VL]PDGLD +HJHG&YV

$ N|J|YHWNH] UpV]EHQ V]HPOpPOWHWHP D PyOWN]®IWpWDION!
IRO\DPDWRQ NHUHV]W+O LV

$ J\DNRUODWL DONDOPD]KDWyYViJ EHPXWDWiVD

$ YL]VJIOW WHFKQROyJLDL OpSpV FpOMDHPKRI\O DN LMDIiOD Kt
SDWURQK<YHO\EH JUDPPQ\L Ji]W W|OWVsQN $ YiOODODW P}
Ji]W DONDOPD] D W|OWpVUH $ EHW|OW|WW Ji]PHQQ\LWpJ ‘
LUIQ\EDQ 86/ /6/ $ W|OWHWW]|PHJ HOOHQ U]pVH URQFVROI
UIKHO\H]L D WHUPpNHW HJ\ HUUH D FpOUD NLD Q DIGIWRRAND W p
PDMG D PHJIHOHO HV]N [HI®HP NUWW]$ UMDV D WHW QpON<OL WHU
NLV]~UiV HO WWL LOOHWYH XWiQL W|PHJHN pUWpPNpPQHN N-O|
$] DOIEEWIQ OiWKDWyYy KRJ\ D NiUW\DYiODV]WiVLPIRO\DPD
KRJ\DQ YiOWR]LNRJI\L ®GIOWYNiUW\iIiN D]JRN DPHO\HNHW HOYH
NULWPULXPRNQDN PHJIHOHO N D] HJ\HV OpSpVHN XWiQ
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U;C;p;NpP;X;S;S 2;R;MR;MA;T 2;EWMA;CUSUM;CUSUM( W|EE YiOWR(WVEE
YiOWREWWMA (W|EE YiOWR]yV
+

OLQGHQ NiUW\D: YSEWBLWEEVSSI;VSSL;VSIL;VP=VSSIL

x;5;8 ZR;MR;MA; T ZEWMA;CUSUM;CUSUM( W | E E
YiOWRWAYW |[EE Y iOVERWAY W |EE YiOWR]yV
+
OpUpPVHV HOOHQ U] NiUW\iINU
VSS;VSI;VSL;VSSI;,VSSL,VSIL;VP=VSSIL

3-4.0pS

MA;EWMA(VSS;VSI;VSL;VSSI;VSSL;
VSIL;VP=VSSIL)

5. OpSpV
MA;EWMA( VP)

.DONXOiOW IHGH]HWL
pUWPNHN D] HJI\HV
G|QWpVHNKH]

l 7. 0pSpV

.RFNi]DWDODSRQ
P&N|G O¥P),
EWMA (VP)

6. OpSpV

1 iEUD $ IRO\DPDWUD LOOHV]WKHW HOOHQ U] NiUW\IN V]i

DONDOPD]iIV VRUIQ
JRUWDMiW V3HUNHV]Wp

$ J\DNRUODWL DONDOPD]iV VRUIQ LV YpJLJKDODGWDP D
[iIWKDWMXN KRJ\ PLQGHQ OpSpV XWiQ FVINNHQ DJRQ HOOHQ
D] iOWDOXQN V]DEiO\R]QL NtYiQW IRO\DPDWUD EJ\ D NiUW\D
P&N|G PR]JyiWODJ 5%0$ LOOHWYH NRFNi]JDWDODSRQ P&N
PR]JyiWODJ 5%(:0$ NiUW\iW NDSWDP

$ NJ[YHWNH] NEHQ LVPHUWHWHP D NDSRWW HUHGPpPQ\HNHYV

$] DOIEEL iEUIQ OiWKDWy D IRO\D BB W SR QHQFLHPHW IVQO R }
PR]JYyiWODJ NiUW\D pL&JR VE YiRQ DO Dhis,, Mllét@e| & NSDUDPpWHUHN
RSWLPDOL]iOiViYDO V]iPtWRWW PYyGRVtWRWW EHDYDWNRI]iVL }
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i K UCL(K)
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—e— MA(i)

 ===CL

2

40 50
OLQWDYpWHOL FVF

IEUD $ IRO\DPDWUD WHNMHYMOVW OR]JYyiWODJ
JRUUIV 6DMiW IRUUIV

7,95 -

Ime\_¢ kust

7,9 -
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*i] W/ OWHWW]|PHJ

7,8

-=-cCL
LCL
ucCL
LCL(K)
UCL(K)

7,75

3 IEUD %

. — EWMA()
50
OLQWDYpWHOL FVR

IRO\DPDWUD WHUYH]JHWW ([SRQHQFLIiOLVDQ V-~
JRUUiIV VDMiW V]JHUNHV]WpV

$ EHDYDWNR]iVL KDWiURN PySRVLWRVQWBO®VWNQUERQIQ Yp

MQWDHOHPV]iP
$ VILPXOiFLY HUHGPpPQ\pW D]

YRQDWNR]yDQ

WHKiW |[VV]HVHQ PpUW DGDWUD YRQDWNF

DOV FHE LP MQ B® i & WH 6ROIID® O Y1
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2 WIiEOi]JDW $ NDSRWW HUHGPpPQ\HN |VV]HIRJODOY

MA EWMA
S %HDYDWNR]ICE 7,817044 7,811973
2 KDWiURN ucCL 7,94700 7,953116
(a]
< NITpSYRQDO oy 7,882544478 7,882544478
-

S 0pUpVL KLED I 0,078 0,078
= SDUDPpWHU[ 0 0
=z
= (OV pV n. 4 0
0= |PiVRGIDM~ K
E = |V]iPD n 0 3
Io
<1 |Fedezet 674,25 Ft 819,59 Ft
> [LCLy 7,817699 7,814812
o %HDYDWNR]I
= KDWiURN UCLg 7,962785 7,925844
x N|]JpSYRQDO
> Clg 7,882544478 7,882544478
i 2swLPDOL]iqkst 0,001937737 0,002838852
X SDUDPpWHUL, o -0,013457857 0,027272311
-
> OpUpVL KLED In 0,078 0,078
x SDUDPpWHUJ _ 0 0
= (OV pV n. 1 2
o PiVRGIDM~ K
> V]iPD n 0 0
o
< Fedezet 1.144,92 Ft 1.050,61 Ft
YHGH]JHW Q|YHNHGpV 470,67 Ft 231,02 Ft

YJRUUIV VDMIiW VIHUNHV]WpV

$ PR]JYiIWOWDN\D HVHWPEHBO D] DN |[WIHEUNOVWPDH FV[NNHQ
PyGV]HU DONDOPD]iVD VRUIQ $ PiVRGIDM~ KLEIN WHNLQWHW
D] pUWpPN PLQGNpW HVHWEHQ QXOOD $] H[SRQHQFLDOQLVDQ V
PHJQ|YHNHGHWW D] HON|Y HWEI\WW y{0ON ©D W W KIL]JE pNJ W pi D H]]H ¢
D] HON|[YHWHWW PiVRGUDP® ~QKDBEIN IV ]JURDG XNiOYyGRWW EJ\ D |
470,67 FtQ\L IHGH]HWL pUWpPN Q|YHNHGpPVW pUWHP HO PtJ D] H]
NiUW\D HVHWREL02FtD] pUWpN

( VILPXOiFLy DRRDEMIY FMD DGDWUD YRQDWNRILN $ PyGV
QDJ\ PHQQ\LVpPJEHQ VILPXOiOW PLQWD DODSMiQ LV
VHIJtWVpJpYHO $] DOIEEL iEUD D SURILMSs pd¥ pSIDQBRp VG D KX
1+JIJYPQ\pEHQ ORJUWWIO DW$S &KDUW DONDOPD]iVDNRU KD D Yl
PUWpPNH :HLEXOO HORV]OiVW N|YHW
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Profit(k)

4 iEUDSURILW pUWpNpQNp RS CBNDXUDIR PWIHUHN 1+JJYpQV\pEHC
OR]JYiWRINIW\D DONDOPD]iVDNRU KD D YL]VJiOW PLQ VpJMH

HORV]OiIVW N|YHWQHN
JRUUIV VDMiW VIHUNHV]WpV

$ IHGH]JHW pUWpNH YIiOWR]DWODQ DEEDQ D] HVHWEHQ KD
PYyGRVtWiViwW D PpUpVL ELJRQ\WDODQViJ ILJNHOHPEHHWpWHOp
SLURV VN /iWK&D pMWXINU WMRN P QHN YiOWR]iViYDO D IKGH]HW LV
P¥s. SDUDPpWHUHN RSWLPIiOLV PHJYiODV]WiVD PHOOHWW QD.
DONDOPD]iVD QpON=+O

gVV]HIRJODOIV

OXQNiIP FpOMD RO\DQ NIiUWADLOOHV]WpVL IRO\DPDW N |
IRO\DPDWV]DEiIO\R]JIVEDQ DPHO\ ~MtWiVNpQW WDUWDOPD]]D
YpWHOpW pV D YL]VIJIOW IRO\DPDWUD NRFNiI]IDWDODSRQ P&l
7TRYIEEL FpO YROW D PpUpVL EL]JRQ\WDODQViJ ILJI\HOHPEH?
PYGRVtWiVIQDN EHPXWDWiVD ERQ\ROXOWDEE PpUpVHV HOOHC

E cikkben ismertettem £#yGV]J]HU OpSpVHLW D IRO\DPDW PHQHWpPW
DONDOPD]KDWyViJiw HJ\ J\DNRUODWL SpOGIiQ NHUHV]W-O
HISRQHQFLIiOLVDQ V~O\R]JRWW PR]JyiWODJ NiUW\NINUD YRC
ELIRQ\WDODQViJ ILJ\HOHPEHYpWHOpPW D EHDYDWNR]iVL KDW
P&N|G HOOHQ U] Nilbwo\i:NBWO BpPWOS KR]YD

$] iOWDODP WRYIEEIHMOHV]WHWW PYGV]JHUEHQ ~MGRQViJl
NiUWADLOOHV]WpVL PYGVJHUHNNHO V]JHPEHQ D PpUpVL EL]R(
EHDYDWNR]iVL KDWiUDLQDN V]iPtWiVDNRU EJ\ MP&N]IGVIIiOW
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HOOHQ U] NiUW\iW NiUW\iNDW LOOHV]WKHW+QN $ PyGV]H
DONDOPD]QL HWM|OWHPNMWURQ\DPDWRQ $] DONDOPD}¥&WYVIIJRW
PLQWDYpWHOOHO OHIXWWDWRWW V]JLPXOIiFLYy KLV]HQ HQC
tapasztalhattunk.

$] HOpUW HUHGPPQ\HN DOiIWIPDVI]WMIN D NLGROJR]RW
P&N|G NpSHVVpJpW $]-HOOHWQWHV NIRWADPDWRW WHNLQWYH
MHOHQWHQH D NLYIODVIWRWW HOOHQ U] NIiUWNIUD YRQD)
SDUDPpWHUHN NLYiIiODV]WiVD GH D]J]RN RSWLPIiOLV pUWpPNpQH
[«+JIJYPQ\pEHQ
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Emberi er forrasok optimalis kivalasztasanak vizsgéalata a
projekttervezésbert

KURBUCZ Marcell Tamas’

Az Uzleti életben, projekttervezés soran alkalmagatberi erforras kivalasztasi mdédszerek helytelen, vagy
hianyos alkalmazasan tal hibat taldlhatunk magabdivalasztasi szemléletben is. Kutatdbmunkam oggjg
olyan altalanosithato, emberi érras kivalasztasara alkalmas médszer Iétrehoa@isaamely iparagtol fligget-
lentl barmely projekt csapattagjainak kivalasztdsatén megfeleljavaslatot és megoldast nydjthat az ember-
kdzpontl- és a matematikai megkozelitések aranganak segitségével.

Milyen elv alapjan érdemes egy projektcsapatotéfirani? Kik a kompetens személyek magas ujdon-
sagtartalmd csoportmunka esetén? Miért érdeme®jakftervezés kivalasztasi szakaszat megkuldnbiizéet
szervezeti kivalasztastol? A dolgozat olvaséja ebbkdzott ezekre a kérdésekre kaphat valaszt aladtkidol-
gozott kivalasztasi modszer segitségével.

Kulcsszavak: emberi eforras, projektmenedzsment, kivalasztas
JEL-kédok: M54

Impacts of Human Resources on Project Planning

The wrong use of HR selection methods or the ldcthem during project management can easily caluse t
failure of the project. Beyond the use of methatis,can still find problems for example in the agmio: the
makers of the methodology disregarded the facththatans cannot be known only from databases atistists

The aim of the research was to create a methodhwkicapable of proper human resources selection,
which can give suitable proposals and solution$ wie help of anthropocentric and mathematical @ggires
during the selection process of the members optbpect team.

Which principles are used during the compositiora gfroject team? Who are the competent people for
teamwork? Why is it worth differentiating the selens periods in project management? The readergegthe
answer for questions like these.

Keywords: human resources, project management;timhe
JEL Codes: M54

1A tanulméany a XXXI. Orszagos Tudoméanyos Didkkdoriferencia Kézgazdasagtudomanyi Szekcidjanak
HR elmélet és gyakorlat Tagozataban dielyezést elért dolgozat alapjan késziilt. Az OTEMyamunka
konzulense Dr. Kosztyan Zsolt Tibor egyetemi docens

2 A'szerz a Pannon Egyetem Gazdasagtudomanyi Karanak ha#gat
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Bevezetés, célok

Kutatomunkam tapasztalatai alapjan a vizsgalt laibe annak ellenére, hogy rengeteg pénzt
fektetnek projektekbe, sokszor nem tudatosan éfeitit projektcsapataikat. Ez a hiba kony-
nyen bukasra itélheti a projekteket, vagy komoblybtétkdltségekkel terhelheti le azokat. A
Kivalasztasi Rendszert (TER).

A megfelel nek vélt kivalasztasi médszer |étrehozésa Uj elinémléletmodot igé-
nyelt, melynek kialakitdsanak alapja a gyakorlathikalmazott kivalasztasi médszerek vizs-
galata és csoportositasa volt. Sablonokat alkalrpagiéktek emberi eforras kivalasztasara
tobb technikat kidolgoztak mar, ugyanakkor a definszerinti, magas Ujdonsagtartalmu pro-
jektek esetén a kivalasztas problémakba Utkozikzem a szervezeti kivalasztasbdl ismert
kivalasztasi ,eszkodztar” nagymeértekben |d€H.

A kutatomunkam soran a kivalasztas célja a kompeteeélyek meghatarozaséan feldl
a kompetens csapatok kivalasztasavalilt, amely — a projektek egyedisége miatt - szilksé
gessé tette a kivalasztasrol és az dsszetartétoslagdkotott elméletek Ujragondolasat.

Az U] kivalasztasi modszer létrehozasa soran a glatkan bizonyitott, sablonokat fel-
hasznalé kivalasztasi technikdk hatasossagat ldrahkiterjeszteni a magas Ujdonsagtartalmu
projektekre meglév elméletek Ujragondolasanak, valamint 0j szeml&etrkialakitasanak
segitségével.

Kivalasztasi rendszerek vizsgalata

A gyakorlatban a projekttervezés sordn alkalmagwtberi erforrds kivalaszto modszereket
sajat kategoriaim alapjan csoportositottam és eleame Az altalam elkilénitett négy csoport a
személyiségtipus (vagy kotetlen csoportszerepjudasszint-, a kotott csoportszerep-, valamint az
emlitett technikakat parhuzamosan alkalmazd, vegla®i kivalasztasi modszerek csoporfjatel-
sorolt kivalasztasi tipusok kdzul véleményem szarsatk az utolso a célravezehiszen egy
projekt soran amellett, hogy szikséges a csapattk{péitti dsszetartas, elengedhetetlen,
hogy a megfeleltudas is rendelkezéslinkre alljon. Az altalam eélzat nek vélt kivalasztasi
rendszereket ak. 4brana megfelelnek vélt megoldasok szakasza szemlélteti (MVM).

Specifikus

[ Tudis | Projektek®
ﬂ/ﬁ Pl.: MISF

® Tudasszint
[ Bsszetartas | MV vizsgalat
s Csoportszerep

[ Szemeélyisegtipus } [ Csoportszerep ]

1. &bra: A gyakorlatban alkalmazott kivalasztasi maszerek csoportositasa és a

megfelel nek vélt megoldasok szakasza
*Specifikus projektek: kisebb Ujdonsag-tartalmujpkoek.
Forras: sajat szerkesztés

Az abran MSF-el megjelolt kivalasztasi modszer &rivBoft altal kifejlesztett Micro-
soft Solutions Framework névre hallgato ,informaeastnoldgiai megoldasokat, alapelveket,
modelleket, iranyelveket és eljarasokat tartalmemiszerezett gytemény” (Hundhausen
2003)kivalasztasi alrendszerére utal. Azért érzem famak az MSF kivalasztasi alrendszeré-
nek megemlitését, mert ez all legkézelebb a mdgfdlwalasztasi rendszerrel kapcsolatos
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elképzeléseimhez, ugyanakkor a modszer vitathat&lanyei abbdl adédnak, hogy csak a
szoftverfejleszt ipar szamara nyujt megoldast, igy az ott haszoslaablonokra épithet. A
kérdés mar csak az, hogy hogyaizhetnénk meg a gyakorlatban mar bizonyitott MSFki
lasztasi hatékonysagat a magasabb Ujdonsagtartakbignokat teljes mértékben mell
projektek esetén.

A valasztBelbin (2003)munkassagaban taladltam meg, aki megalkotta a ,szsgea-
tot” felépit csoportszerepeit. Mivel a 9 tipusi modszeréveitdtiam vizsgalatokat és ez a
fajta Belbin-moddszevitatottan inkabb a személyiségtipusokra épit aassperepek helyett —
lasd: hasonlésagneagrammal-, ezért engedjék meg, hogy innérézemélyiségtipusként
hasznaljam Belbin 9 ,csoportszerepét”!

A Belbin-féle teszt altal kapott csoportszerepdid@iom kategoriaba sorolhatjuk az azt
kiegészit ,Fej, sziv, végtagok” modell segitségével (angadaicial, thinking, action). A be-
sorolas célja az egymastol leginkabb eltgrerepek elkllonitése, igy biztositva a kisebb sz
mU csoportok részére is a megfelel funkcionalitas tekintetében hianytalan —kidést®
(scepnews.wordpress.com)

Belbin (2003)a modszereben kiemeli, hogy ugy érhetjuk el a legen m kéd és
onmenedzsel csapatokat, hogy a tagjait tudatosan heterogéndyiségtipus mentén, vala-
mint heterogén tudasszint mentén valogatjuk 6dszgy ne kivanjak egymas szerepét betol-
teni egy csoporton belll (pl. tobbrfok jelenléte folyamatos vitahoz vezet és ellelatét a
csapatmunkat).

A kovetkez részben megvizsgaljuk, hogy miért érdemes Ujragiondelbin megalla-
pitasait abban az esetben, ha a csoportmunki@ipsajektkdrnyezet soran értelmezzik.

Sajat modszer ismertetése

,,,,,

A TER az altalam kidolgozott Tipizal6 és ErtékéKivalasztasi) Rendszer nevének kelze-
t ib | alkotott mozaikszo, amely a kivalasztasi modsaekéisszetettségére utal.

Ez a rendszer a projektmenedzsment embeforeas szikségletének megfelddiva-
lasztasat tAmogatja. Hasznalata soran tovabba afrmutég human efiorras rendszerének
hianyossagaira és hibaira, melyek ismeretében admnsee szint dontéseit seqiti el

A megfelel nek vélt kivalasztasi modszer létrehozasahoz thadenalt ismeretek 6sz-
szetettsége végett — rengeteg eltématikaju szakirodalmat dolgoztam fel, hiszeréaatett
tudomanyok, tudomanyagak és szaktertletek sk@ajanagy.

Célom egy olyan rugalmas kivalasztasi modszer guoidsa volt, amelyet iparagtol
flggetlentl barmelyik projekttevékenységre alkalmakalat felhasznalhat, és megfelgla-
raméterekkel cégére szabhat (példaul vallalatskgiérzékenység alapjan).

A TER m kodési elve

Gorog (1999)meghatarozasa kiemeli a projektek egyediségét,yammétgnagyobb kihivast
jelenti a megfelel projektcsapatok dsszedllitdsaban: ,projektnekntbkittink minden olyan
feladatot, illetve annak végrehajtasat, amely edgy szervezet szokasos, s igy rutinjelleg
nek nevezhetnapi tevékenységdt és valamilyen egyszeri, komplex feladatot jelardzer-
vezet szamara(Gorog (1999) 32. 0.)

Cikkem soran mar utaltam r4, hogy a tisztan szén&pion, vagy személyiségtipuson,
esetleg tudasszinten alapuld kivalasztasok modszenibakbdl, illetve a modszerek hibas
alkalmazaséabdl erednek. Kijelenthetem, hogy e tibegyidej alkalmazasa, tehat a szerep-
kor, vagy személyiségtipus és tudasszint alapudszéas az egyeduli jarhaté ut, hiszen egy
projektcsapatot nem lehet megfelehddon pusztan tudas, vagy szerepkor alapjan felépi

® http://scepnews.wordpress.com/2011/09/26/belbitnénclassroom (letdltve: 2012. november 3.)
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A tovabbiakban e gondolat mentén két részre borgddvalasztas folyamatéat. (J6 ellenpél-
danak minsil a szoftverfejleszt, vagy épitipar a projektjeik hasonlésaga miatt. Az emlitett
ipardgak projektsablonjai miatt a kivalasztas srarvezeti kivalasztdshoz hasonlé lesz).

Azokat az (iparag-specifikus) projekteket, aholrajgktek egyes fazisai ismertek (sab-
lonosak), specifikus projekteknek neveztem el gaolmdtomban.

Az altalanos értelemben vett projekteknél azokételezett) teljes egyedisége végett a
csapattagok meghatarozasanal le kell mondanunkodsaprepek vizsgélatarél (nem lehet
termékfelel s valaki, ha azt se tudjuk, hogy mi lesz a ternvékjy szolgaltatas), a hataskor-
elemzéseki (ha nincs szerepkor, akkor nincs hataskor) ésrdekellentét vizsgalatokrél (ha
nincsenek hataskorok, akkor nem vizsgalhatoak dekétlentétek sem). Véleményem szerint
az éaltalanos (sablonmentes) projekteknél ezekbainhiikik a projektcsapat tagjainak kiva-
lasztasa a szervezeti kivalasztastol.

A fent emlitett kivalasztdsi modszerek hidnya alsg ellehetetleniti az optimalisnak
vélt kivalasztast, ugyanakkor, ha pontositjuk glagztasunk céljat, akkor a megoldas kézen-
fekv vé valhat:

A TER célja az, hogy projektmenedzser szamara ilsszesapatmunkara alkalmas
egyéneket javasoljon ugy, hogy ketudast halmozzon fel a javasolt csapaton beldil.

A TER m kodési elvét a specifikus szoftverfejlesatrojektek soran felhasznalhato
Microsoft Solutions Framework kivalasztasi alreratének segitségével szemlélteterd. a

abran
= MSF
ﬂ/ﬁ R T s
[ Osszetartas ] [Személyiségtipus] <:| [ Csoportszerep ]

2. dbra: ATER m kodési elve
*MVM: Megfelel nek vélt megoldasok szakasza
Forras: sajat szerkesztés

Véleményem szerint a kivalasztasi folyamat sordegedbb kivalasztasra alkalmasnak
vélt mdédszer egyoldaltan, vagy a csapattagok kid@asstzetartasra-, vagy a keludasszint
elérésére koncentral. Ha tokéletes 0sszetartasrketdiink — pl. a teljes Belbin-mddszer al-
kalmazésaval —, akkor kicsi az esély arra, hogyegeék lesziink a tudaskritériumoknak is
megfelelni, ellenkez esetben a tudasszint dominal és igy Apoll6 csébieapunk.

A teljes Belbin-mddszer alapjan hatékony, 6nmengldassapatot kapnank, amire nin-
csen szukség, hiszen a projektveztgladata a projektcsapat kodésének szabalyozasa.
Ebb | kovacsolhatjuk azt az etyt, ami alapjan a kelltudasszint megléte a csapaton belll
elérhetvé valik. Belbin modszerébcsak a heterogén személyiségtipusokra van sziikkgg
hiszen a heterogén tudasszint ellehetetlenitee§atdlanosabb projektmenedzsment techni-
kakat is A heterogén tudasszint elérése felesleges tovabéd is, mert a projektek soran
nincs szikség a csapattagok kozotti tokéletes agykiddésre, 6nalldé munkavégzésre (6n-
menedzselésre). A kivalasztas célja k6zott szetepmieszetesen a csapattagok kozotti 6ssze-
tartas elérése, igy az Apoll6 csapatokbdl enpmbblémak kialakulasat a csapatmunkara al-
kalmas egyének kivalasztasa, valamint a csapattsgakélyiségbeli heterogenitasa segitseé-

* Apoll6 csapat: kivalé képességgyénekbl all6 csapat, melynek tagjai kozott dominanciatéswersengés
bontakozik ki, amely végil a csapat teljesitméniéoeasara megy. (Belbin 2003)
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gével keriilhetjik el. A nem teljes Belbin-mddsziabnazasabdl eredkisebb konfliktusok
kezelése a projektmenedzser feladata (projektekrgiojektvezetnek teljes felligyelete és
hierarchikus felsbbsége van a csapat tagjai felett). Tehat mig ggzeg csapatmunka tagja-
inak kivalasztasanal (szervezeti kivalasztasnégtiségink van a csoportszerepek, hataskor-
elemzések és érdekellentétek vizsgalatara - édllashsre -, addig ezek hianyaban a sab-
lonmentes projekteknél sem kell lemondanunk aznogdisnak vélt kivalasztasrol, hiszen a
projektek soran alkalmazott egyszemélyi vezetéslEs felligyelet lehevé teszi azt.

A kivalasztasi médszert a tovabbiakban, annak fels@ihek attekintése utan egy elkép-
zelt feladat megoldasaval modellezem, majd 6ssaegzaunkamat és az elért eredményeket.

A modell szerkezeti attekintése

A moddszert hat eltérid igény szakaszra bontottam fel, melyek céljair6l az aldéblazat
nyujt révid attekintést.

1. tAblazat: A TER felépitése

Ssz. Megnevezés Célja
L Interji és adatelemzés fgsarles, globdlis érték* és személyiségtipus meghatéro

Projektprioritasok-, kritériumok-, valamint a munkahe-
lyek szamanak és igényének meghatarozasa.
Lokalis érték** meghatarozasa

1. Er forras tervezés

1. Tudasszint vizsgalat

V. Osszerendelés Megfelel munkaer kivalasztasa.
v Szociometriai korrekcié jIfglrrc]edmenyek korrigaldsa az informalis kapcsolatok alap-
VI. Javaslattétel Projektvezet véleményének kikérése.

* Globalis érték (X): Interju és adatelemzés smaerzett érték.
** | okalis érték (Y): Tudaskritériumoknak valo meg¢l ségb| szamitott, tapasztalatokkal és koltségekkel
korrigalt érték.
Forras: sajat szerkesztés

Példa a modszer alkalmazaséra (elképzelt eset)

Feladat ismertetésdEgy autdalkatrész gyarto cég ket projektet kivatatni egy id ben. Az
els projekt célja a raktarozasbél erekibltségek csokkentéggeldljuk -val), mig a masiké
az Uj bels levelez rendszer bevezetégeldljiuk -val).

Az projekt logisztikai €s karbantartasi, mig dT-projektnek minstl. A rendelkezés-
re allé szellemi munkat véganunkavallalok szamtazen6ét f. Jeldljik a fent emlitett mun-
kavallalokat az abécé kisbetel!

2. tablazat: A rendelkezésre all6 munkaer jeldlése

Név B. Aniko B. Aron B. Balint D. Déra F. Pal
Jelolés a b c d e
Név H. Pal H. Zsolt K. Néra K. Zsolt N. Laszl6
Jeldlés f g h i j
Név N. Péter T. Aron V. Sandor Z. Timea Z.Balazs
Jelolés k I m n 0

Forras: sajat szerkesztés

Az alabbi abran lathatjuk a feladatunk alapjat,z@igt a tizendt munkavallalobol kell
a lehet legmegfelelbb modon két projektcsapatot alkotnunk.
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Rendelkezesre allo Projektek
munkavallalok

@ @ @ @ m
sensvo| | ()®
© ® ® 0 ©

3. abra: Munkavallalok és projektek - a feladat algjai
Forras: sajat szerkesztés

Lassunk is neki a feladat megoldasanak az altedamasplt modszer felhasznalasaval!
Interju és adatelemzés

Az interju felépitését csak javasolni tudnam, hiseem lenne értelme esetlinkben sablonokat
meghatarozni — mar csak abbdl az okbdl kifolydlamshogy a felmérés eredményeit tébb
terlleten hasznositjuk (koltséghatékonysag) —,zdmtarju rendszer modellink szempontja-
bdl fontos kimeneti elvarasai meghatarozhatéak.
Elvarasok
Mérje és értékelje:
0 csapatmunkara valo hajlamot,
0 kommunikacios készséget,
0 cég iranti elhivatottsagot,
0 interjun tett benyomast (akar tobb mutatészammal),
0 teljesitmeényt.
Alkalmazzon:
0 Szociometriai tesztet,
Belbin-féle csoportszerep tesztet,
0 szabad beszélgetést, interjut,
0 csoportos egyuttnkddési tesztet,
o0 teljesitményértékelést.

A mért tulajdonsagokat, valamint az értékelt adat@éldaul az elzetes teljesitmény-
ertékeléshl nyert adatokat) szazalékokban kell meghatarddaia csapatmunkara valé haj-
lam mutatészama nem éri el az 50%-ot, akkor a mnualledd alkalmatlan a projekttevékeny-
ségre, tehat ki kell szni a potencialis csapattagok kozill. A szazalékasamszamokat — a
megfelel csapatmunka képességgel rendelkezemélyeknél — &tlagolni kell és a tovabbi
szamitasok érdekében el kell osztani keit. Ennek eredményeképp a munkavallalok ren-
delkeznek egy 30-50 pontos skalan mértuestiztalyzattal, amit a tovabbiakban globalis érték-
nek nevezunk.

Hatarozzunk meg a globalis értékre vonatkozéamysedvarasi szintet! Javaslom a 30
pont — tehat 60% — alatti munkavallalok kiszsét, igy szeparalva el a csapatmunkéara alkal-
mas és alkalmatlan személyeket.

Kritériumok:

1. Minimalis csapatmunkara valo hajlam érteke0%

o lgen: Globdlis értéket vizsgalunk

o Nem: Nem vizsgélunk globdlis értéket (Nem valagztha)
Minimalis globalis érték 30 pont?

o Igen: Pontként szerepel a grafban. (Kivalaszthato.)

o Nem: Nem szerepel pontként a grafban. (Nem valaszt.)

(@)
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Csapatmunkara valo hajlam mutatoszamat nagyobpaslill szerepeltetni a globalis
erték meghatarozasanal. Esetliinkben a sulyszantbianitatoszamhoz képest 2. Az alabbi
tablazat szemléleti a munkavéllalok altal elérizap@kokat az egyes kategoériakban, valamint
az azok alapjan meghatarozott globalis értékiiket.

3. tablazat: A munkavallaldk sz rése és globalis értékének meghatarozasa

Ertékek %-ban (i?sné)
Kom- . . Globélis
Munka- Csapatmunka S Elhiva- Teljesit- Benyo- < érték
A P A munikac . . ? Atlag .
vallalé (sulyszam: 2) i6 tottsag mény mas (kere;«t-

ve
a 72 54 58 78 67 66,8 33
b 53 78 64 70 64 63,7 32
c 83 33 74 64 89 71,0 36
d 60 75 75 89 76 72,5 36
e 74 56 57 56 45 60,3 30
f 67 79 43 78 78 68,7 34
g 83 64 67 43 56 66,0 33
h 25 74 43 45 78 48,3 24
i 82 59 68 67 64 70,3 35
i 39 38 65 43 35 43,2 22
k 70 52 47 46 78 60,5 30
I 85 62 43 67 46 64,7 32
m 58 74 78 60 57 64,2 32
n 36 50 63 57 46 48,0 24
0 52 70 31 44 44 48,8 24

Forras: sajat szerkesztés

Lathatjuk, hogy a h, j, n és o beel jelzett munkavallalo nem tesz eleget a kritériu
moknak — vagy kritériumok egyikének —, ezért a binakban velik mar nem foglalkozunk.
Ennek értelmében a tizenét munkavallalobol tizerszggmeély tett eleget a kritériumoknak.

A teszteket érdemes felhasznalni az allasinterjlliknéiszen a médszerrel feltart embe-
ri er forrds — személyiségbeli, tulajdonsagbeli — hiasggskat kompenzalhatjuk megfelel
személyek felvételével. (Elbocsatdsoknal ennekditfuitja is igaz.)

Sz rés utani tul kevés munkavallalé esetén a hiangudsd jelenteni kell a menedzs-
ment szint szamara és addig kell csokkenteni aar&dv szintet, amig megfelelétszamu
munkaert nem kapunk (ha mindenképp beferrasbadl kivanjuk a projektcsapatot feltélteni,
de ez ilyen esetben nem javasolt).

A projekt tevékenysegre alkalmas embereket a taagban ,e” bet vel és szammal
jeloljik, ahogy azt az alabbi tablazat is szemiiélte

4. tablazat: A megszrt munkavallaldk megnevezésének megvaltozasa és lgihis érteke

Eredeti megnevezés a b c d e f g i k | m
Sz ,rés utani megne- e e es es e e e, es eo e en
vezés

Globdlis érték 33 32 36 36 30 34 33 35 30 32 32

Forras: sajat szerkesztés

Az interjuban — mint emlitettem — a munkavallaloBelbin-féle személyiségtesztet is
kitoltik és az arra épulFej, sziv és végtagok modell segitségével — damsirighat a legtébb
pontot elért csoportszerepik alapjan — besorolgsnek a harom kategoria egyikébe.

Azért a dominans személyiségtipus alapjan hataromteg a harom kategoriat, mert a
munkavallalok személyiségét ez az érték jellemginkdbb. Ha egy munkavallalé tébb do-
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minans személyiségtipusba sorolhatd, akkor az ebtEtpsztek, esetlegesen az interju ered-
meényeének segitségével ki kell valasztani a szaregraegfelelbb szerepet.

5. tablazat: A vizsgalt munkavallalék személyiségpusa

Munkavallalék
e e es €4 €5 €6 e7 €g €9 €10 €11
Csoport F V SZ \Y SZ V F Sz \ F F
Tipus PL IMP CO SH CO IMP PL RI CF SP ME

Forras: sajat szerkesztés
Er forras tervezés

Ez a szakasz a projektek emberiferras igényének — azaz a munkahelyek szamanali-—, v
lamint prioritAsanak — tehat a végrehaijtasi fordgamngsoranak — és munkaigényének meg-
hatarozaséara szolgal (hasznos informéaciét nyujthdti projektek kezelése esetén), valamint
a kialakuld6 munkahelyekhez tudasbeli elvarasi skt rendel. A terjedelmi korlatok d&s-
sége miatt ezt a fazist nem mutatom be részletéskizis eredménye 4 abranlathato.

Projektek

GEN = Generalista
= B SPEC = Specialista
MI = Munkaigény

(of1 (o]} Qs Oy B1 BZ B3 B4 B5
/ ¥
GEN: GEN: GEN: GEN: GEN: GEN: ) . .
A=60% A=60% A=50% A=60% A=60% A=60% SfE(E' SFE(D:' SFE(E‘
— —RNO —EN0, —ANO A=80% | A=80% |A=80%
B=50% B=50% B=50% B=60% B=50% B=60% —Ano om0/ | B0
7 ° _ —rno —rno ene B=60% | B=70% |B=70%
C=50% C=50% C=50% C=50% C=50% C=50% MI: 100% MI: 80% |MI: 80%
MI: 80% MI: 80% D=50% MI: 80% MI: 80% MI: 70% ’ ’ ’
MI: 70%

4. abra: Projektek munkahelyekre bontasra és az eért tudasszintek, valamint

munkaigények meghatarozasa
Forras: sajat szerkesztés

Tudasszint vizsgalat

Mint mar dolgozatom soran emlitettem, egy projedpetot nem lehet pusztan személyiség-
beli kildnb6z ségekbl felépiteni. Emlitettem tovabba, hogy csapatoriilbéleterogén tudas-
szintek alkalmazésa projekttevékenység tekintetébamjelent célravezeimegoldast.

Az alabbi szakaszban megvizsgalom, hogy a munkaduklitudasszintje milyen meér-
tékben felel meg a munkahelyek tamasztotta koveteymknek. Ezt a megfelaéget egy
mutatdoszam, a nyers lokalis érték hatarozza metyema fejezet soran korrigalok a munka-
vallalok tapasztalati értékével, valamint a koltddgl, hogy megkapjam a végtokalis érté-
ket. A lokalis érték tehat a munkavallalo koltsegeiés tapasztalatai altal korrigalt tudas-
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szintbeli megfelelségb | szamitott mutatészam. (Egy munkavallalé az aletdlthet mun-
kahelyeken kulonbozlokalis értékkel rendelkezik.)

Dolgozatomban a munkavallalék tudésszint értékeimeighatarozasanal az adott tu-
domanybdl a vallalatnal tevékenyketkbgtapasztaltabb, legképzettebb munkavallaloewett
az érintett tudomany 100%-o0s tudasu egyénénekd@sbamunkavallalé tudasat e személyek
tudasahoz viszonyitva osztalyoztam le. Ez a mediézenem életszer ugyanakkor teret
enged a véllalatoknal rogzitett kiilonbdmdasértékelési rendszerek TER-be valo integralasa
ra. (Kutatbmunkam soran az egyik altalam vizsgalt quanicég példaul az alabbi jel6lések-
kel értékelte munkavallaldinak tudasat: B. Bélaargvelezési tudasa: A+, K. Klara angol
levelezési tudasa: D-.)

6. tdblazat: Munkavallalék tudasmatrixa a kritérium ok mentén

Projektek mun- Munkaval lalék
kahelyekre bont- Kritérium
va €1 €2 €3 €4 €5 €6 €7 €s €9 €10 €11
A 62 62 0 0 0 0 0 0 0 0 0
1 B 22 30 0 0 0 0 0 0 0 0 0
C 34 55 0 0 0 0 0 0 0 0 0
A 30 0 60 50 0 0 0 0 0 0 0
2 B 26 0 48 30 0 0 0 0 0 0 0
C 53 0 37 25 0 0 0 0 0 0 0
A 50 0 38 0 20 35 60 0 0 0 0
B 48 0 25 0 20 0 50 0 0 0 0
s C 45 0 70 0 0 0 0 0 0 0 0
D 50 0 30 0 0 0 0 0 0 0 0
A 0 0 0 0 0 60 0 0 0 0 0
4 B 0 0 0 0 0 64 0 0 0 0 0
C 0 0 0 0 0 69 0 0 0 0 0
A 0 0 0 60 0 0 50 50 0 0 0
1 B 0 0 0 50 0 0 38 | 53 0 0 0
C 0 0 0 45 0 0 20 | 20 0 0 0
A 25 0 0 50 60 0 0 0 0 0 0
2 B 36 0 0 40 54 0 0 0 0 0 0
C 0 0 0 35 48 0 0 0 0 0 0
A 0 0 0 0 0 0 80 0 0 0 0
3 B 0 0 0 0 0 0 50 0 0 0 0
A 0 0 60 0 0 0 0 77 | 60 0 0
4 B 0 0 0 0 0 0 0 55 60 0 0
A 0 0 0 0 0 0 0 0 0 65 75
5 B 0 0 0 0 0 0 0 0 0 70 70

Forras: sajat szerkesztés

Az a munkavallalé, aki nem ért az adott munkahelgd®en kritériumahoz 0-nél na-
gyobb szinten, nem valaszthato ki.

A tuddsmatrix segitségével lathatjuk, hogy — a lkisZtds e szakaszanal — az adott
munkavallalok melyik munkahelyek betdltésére alkadak. Jeldljik grafos formaban az ed-
digi munkéankat ugy, hogy az egyik particibban aepoialis csapattagok, mig a mésikban a
munkahelyek szerepeljenek! A particiok elemeit ékéz vonalak azt jelezzék, hogy az
adott munkavallalok melyik munkahelyek betdltésdkalmasak!
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5. abra: A munkavallalok és munkahelyek kapcsolata
Forras: sajat szerkesztés

Nyers lokalis érték meghatarozésa

Ebben a fejezetben a 5. abra alapjan 6sszehaskrditjonalak — élek — kezdeti és végpontja-
it, tehat az adott tudasszinteket az elvartakkaltsszehasonlitds eredményeképp nyert %-o0s
megfelel ségi szintbl kivonunk 75%-ot, majd megszorozzuk 2-vel és ackb@rtékeket atla-
golva — 1-50 pontos skalan elhelyezked nyers lokalis értéket kapunk. Az bBb emlitett
m veletekre azért van szilkség, hogy a nyers |lokékk éneghatarozasahoz kiszamitott ada-
tok szorasat noveljik, igy a kddb kapott lokalis érték pontosabban ki tudja ma@4ni a
munkavallalok tudasszintbeli kilonbd&2geit. A megfelekégi szint megmutatja, hogy az
adott munkavallalé tudasa mennyire felel meg aztadohkahelyhez meghatérozott tudaskri-
tériumoknak. A tudasszint mentén is allitsunk fgy &bvetelmeényt, melynek segitségével a
tudasszint alapjan alkalmatlan munkavallalokat kisetjik!
Kritériumok:

Megfelel ségi szint 75%"?

Igen: Lokalis értéket vizsgalunk.

Nem: Nem vizsgalunk lokalis értéket. (Nem valasttiha.)
Hivjuk fel a menedzsment szint figyelmét a szervedtal alkalmazott emberi eiorrasok
szakmai hianyossagaira — megkonnyitve a lidistoborzast és egyéb menedzseri dontéseket
—, ha a rendelkezésiinkre all6 munkavallalokbol medjuk kielégiteni a megfele$égi szint
kritériumét!

A feladatban — modellem gordilékeny bemutatasatvegmsak az £es munkavallalo
€s az ;-es munkahely kdzotti lokalis érték meghatarozés#atom be részletesen.

Mint lathatjuk az ;-es munkahely harom kritériumszintet hatarozott nj&g60%,
B=50%, C=50%). Ez azt jelenti, hogy a munkavallaldor60%-o0s tudasanak kell lennie az
LA” kritériumbdl ahhoz, hogy 100%-o0san megfelelgnelvarasnak.

A megfelel ségi szintek kiszadmitadséara és a grafikonok felrdg@nia az 6. abran feltin-
tetett egyenleteket hasznaltam. A grafikon kék agaabdl latszik, hogy az optimalis szinthez
viszonyitott tobblettudast modellemben kisebb miegfseégi értékkel jutalmaztam.

A nyers lokalis értek meghatarozasahoz tehat sgakii ezen egyenletek alapjan a
megfelel ségi szinteket, vonjunk le bdlik 75%-ot, szorozzuk meg 2-vel, majd atlagoljuk
ket az értekek kozotti szoras névelésének céljfiggla késbb kapott lokalis érték ponto-

sabban ki tudja majd fejezni a munkavallalok tudémbeli kilonb6z ségeit)!

Elvarasi szint 60% - ,,A” kritérium:

Megj.: A gorog abécé batitt nem a projektekre utalnak.

( =optimum, =maximum érték, = tbbblettudas fliggvényszakasz minimum értéke.)
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6. abra: Tudasszint megfelelségének vizsgalata 60%-0s elvarasi szint mellett
(@=0.6,=1y=2)
Forras: sajat szerkesztés
Tudjuk, hogy az adott munkavallalébnk 62%-0s tudiéstet rendelkezik az ,A'tudas-

kritériumban. Mivel az optimalis szint 60%, ezért-2% tobblettudassal rendelkezik. A kék
grafikon és egyenlet segitségével fejezzik ki dlgihudast, tehat ide kell behelyettesitenlink

0,62-t az x helyére.
25 ﬂ
y = (— —) % (0,62 —0,6)* +1
¥ =09994

Megfeleldségi szint A kritérium esetén: 99,905

Elvarasi szint 50% - ,B” és,,C” kritérium:
y=alx-a)? +p y=bx-a)+p
aa* + B =0 b(l-a¥+B=y
ﬂ__E b(l—-aY=y—-8
”3
e Fs ¥ 'i_',’
Bl 7T\ b=t —ap
0.75 -
Meglelelbiséqi szint = 75%
Vet \ | a ye0;1]
0.26 +
. s »
0.5 0.25 i.ﬁt,ﬁ 0.1
a
7. abra: Tudasszint megfelelségének vizsgalata 50%-0s elvarasi szint mellett
( =0.5, =1, =0,5)
Forras: sajat szerkesztés
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B kritérium
Tudjuk, hogy az adott munkavallalonk 30%-os tudiastet rendelkezik a ,B'tudaskri-
tériumban. Mivel az optimdlis szint 50%, ezért 2@9b-tudashiannyal rendelkezik. A piros
grafikon és egyenlet segitségével fejezzik ki ashidayt, tehat ide kell behelyettesiteniink
0,30-et az x helyére (7. abra):
¥=—-4x(030-05)24+1
¥ = 0,84
Megfelel ségi szint B kritérium esetén: 84%
C kritérium
Tudjuk, hogy az adott munkavallalonk 55%-os tudiastet rendelkezik a ,C'tudaskri-
tériumban. Mivel az optimdlis szint 50%, ezért 59b-tbbblettudassal rendelkezik. A kék
grafikon és egyenlet segitségével fejezzik ki al&ihlast, tehat ide kell behelyettesitentink
0,6-t az x helyére (7. abra):
y==2%x(055—-05)7+1

¥ =099
Megfelel ségi sziniC kritérium esetén: 99%

Atlag:
0,9994 + 0,84 + 0,99

3

= 0,943 — 94,3% — os megfeleldség (tizedesre kerekités)

(943 —75)x 2 =386

Az i1-es munkahelyen azrees munkavallalé 39 pontos nyers lokdlis értéketeér
(egészre kerekitlink.)

Az e-es egyén mintajara meghatérozott tovabbi munkaé&lllokalis értékeit az alabbi
tablazat foglalja 6ssze.

7. tablazat: Munkavallalok nyers lokalis értéke

Projektek és a Munkavéllalok
munkahelyek e e es ey es €6 e es €9 €10 en
1 22 39
2 18 45 21
3 49 25
4 49
1 49 20 24
2 35 49
3 47
4 48 42
5 46 50

Forras: sajat szerkesztés

Nyers lokalis értek korrekcioja

A nyers lokélis értékeket korrigaljuk a tapasztala¢s a munkavallalok koltségeivel. Az igy
kapott érték dokalis erték

Tapasztalt

Vizsgaljuk meg az adott munkavallalok kozredddésével sikeresen elvégzett projektek sza-
mét az altalunk futtatni kivant projektek kategivén (téma vagy tartalom alapl csoportosi-

tas szempontjabol)! A sikeres részvételek a nywdlis érték szorzészamakeént jelennek meg
a modellben.
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A tapasztalati szorz6szadmok meghatérozdsanak me@jadébra és a 8. tabldzat mutatja

ﬁt—

be.

-

8. abra: Hatarszorzok meghatarozasa
Forras: sajat szerkesztés

A hatarszorzédmegmutatja, hogy egy tovabbi sikeres projekt etédg az adott munka-
vallal6 szamara mekkora szazaléknévekedést eredrményyers lokalis értekben. A kumu-
lalt hatarszorzokat — tehatieljes szorzokat a szamitasok felgyorsitasa érdekében tablazatos
formaban jelenitem meg.

8. tblazat: Teljes szorzé- lokdlis érték nbvekedése a tapasztalat mentén

Sikeresen elvégzett projektek szama

1 2 3 4 5 >6

Teljes szorz6 (%) 20 | 27,36 | 30,07 | 31,07 | 31,43 | 31,6
Forras: sajat szerkesztés

Modellem szempontjabdl a hat és az azt meghaldadesien elvégzett projektek sza-
mat azonos tapasztalati szorzéval értékeltem, miazedvekedeés itt mar elhanyagolhat6. Ez
azért van, mert a tapasztalatok értékelésekor haggsulyt fektettem a betanulas kdltségeire.
Annak, aki mar részt vett egy adott tipusu projektba betanulasi koltsége alacsonyabb. A
tényleges tudastobbleten kivil ez magyarazza az ibgtye két sikeres projektet elvégz
szemelyhez tarsitott magas szorzo értéket.

Feladatunkban adott, hogy azwel jelolt munkavallalé logisztikai és karbantait@ro-
jektekben eddig haromszor Rbdott sikeresen kozre, tehat a tapasztalatbdl asds szor-
z6ja 30,07%, tehét 1,3007, ami az altala betoltheprojekt munkahelyekhez tarsitott nyers
lokalis értéeket noveli.

39 X 1,3007 = 51

Az & munkavallalo lokalis értéke az munkahely esetén tehat 39-b1-re névekedett.
Koltségek

A munkavallalékhoz koltségeket is rendelink, andladaluk a cégnél megkeresett havi brut-
t6 atlagbérek alapjan csokkentik a nyers lokalték&iket. (Megj.: Ugyanaz a bér nagyobb
nyers lokalis értéket vonna el attél az egyErakinek magasabb a tudasszintje, ezért atlagos
tudasszint alapjan vizsgaljuk meg a koltségek ésiidikdaent hatasat.)

Modelliink arérzékenységében havi ezer forint braottthkabér utan az atlagos tudas-
szint 0,05%-at vonjuk le a nyers lokalis értékliEz az érték a cégek arérzékenysédgféi-
g en valtozhat.
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2 Nvers lokdlis érték

Nvers lokalis ertekek szama

.‘itiagﬂs tudasszint =
Atlagos tudasszint modelliink alapjan: 39

9. tablazat: Munkavallalok bruttd havi atlagos keresete, a koltségekre jutd
szorzOszamok és azok atlagos tudasszinttel val6 szata

Munkavallalok
e1 es es €4 €5 €6 e7 g €9 €10 €11
Brutt6 fizetés 220 | 230 | 210 | 185 | 190 | 300 | 250 | 270 | 240 | 195 | 250
(eFt/ho)
Szo126 (%) 11 | 115 | 105 | 925 | 95 | 15 | 125 | 135 | 12 | 9.75 | 125
Atlagos tudas-
szint*szorzo (%) 4 5 4 4 4 6 5 5 5 4 5

Forras: sajat szerkesztés

Korrigaljuk a nyers lokalis értékeket a tapaszialatajd a koltségszorzokkal, hogy
megkapjuk a lokalis értéket!

10. tablazat: A munkavallalék lokalis értéke

Munkavéllal6k
Projekt munka-
helyek €1 €2 €3 €4 €s €6 €7 €s €9 €10 €11
1 18 46
2 14 41 17
3 45 21
4 43
1 45 15 19
2 31 45
3 42
4 43 37
5 42 45

Forras: sajat szerkesztés

9. abra: Példa a tudasszint megfeletégének vizsgalatara 50%-o0s elvarasi szint mellett
( =0.5, =1, =0,5)

Forras: sajat szerkesztés
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Osszerendelés

Ebben a szakaszban st6r 6sszesitem globalis és lokalis értékeket, majgers kivalasztas
soran 0sszerendelem a munkahelyeket és az azokébétél leginkdbb alkalmasnak vélt
munkavallalokatA nyers kivalasztasa munkavallalok kompetencia-megfelelés szerirgzés
rendelése a munkahelyekkakeért nevezem nyersnek, mert a kapott eredménysfoamnalis
kapcsolatok segitségével korrigalasra kerilnek aaovitban.

Ertékek 6sszesitése

Rajzoljuk fel a grafunkat, melyben a munkahelyea ésunkavallalot csak akkor kéti 6ssze él,
ha lokalis értéket rendeltiink hozza! Az élekre ifigka lokalis és globélis értékek dsszegét!
Ezek az értékek jeldlik a munkavallalok kompeteicia

XA

51 78 47 78 8177 67 7558 54 78 67 74 77

SN NN

10. abra: A munkavallalék az egyes munkahelyekheattoz6 megfelel sége
Forras: sajat szerkesztés

Q

Nyers kivalasztas

A nyers kivalasztas folyamataban érvényesitjikogetek fontossagi sorrendjét, igy a kivalo
tudassal rendelkezmunkavallalékat — akik tdbb futtatni kivant projekiunkahelyét is be-
tolthetnék — a magasabb prioritasu projektekbeszfjlak ki.

Feladatunkban az projekt elsdlegességet élvez aval szemben, ezért a nyers kiva-
lasztas folyamatat az projektnél futtatjuk le elszor. (Az projektnél a nyers kivalasztas
nem reprezentdlja kekkn a kivalasztas altal nyujtott feladat bonyoluésa igy a szkos ter-
jedelem miatt a projekten mutatom be a kivalasztas algoritmusagytlik fel, hogy az
projektnél ez mar megvaldsult.)! (Eorras-hozzarendelés magyar modszerrel: Kosztyan-
Bencsik 2005)

Nyers kivalasztas aprojektnél

Végezzik el a kiemelést a prioritasok alapjan mi&siegifontosabbnak bizonyul6 projekt-

AT

75 58 54

VS

11. abra: prolekt munkahelyekhez rendelhet munkaer
Forras: sajat szerkesztés
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Vizsgaljuk meg itt is, hogy a kiemelt projektinkhki# d munkavallalékat hogyan so-
roltuk be a Fej, sziv és végtagok modell haromd@igjaba, valamint a Belbin-féle szemé-
lyiségtipusok egyikébe!

11. tAblazat: A projekt csapatba kivalaszthaté munkavallalok szemigiségtipusa

Munkavallalok
€4 €5 e7 €3 €9 €10 €11
Fej, sziv, végtagok a dominans szerep
alapjan \% SZ F SZ \% F F
Belbin-féle dominans személyiségtipus SH CO PL RI CF SP ME

Forras: sajat szerkesztés

A projekt estén is szemléltessiik tablazatban a &aédgszerint rendezett munkaval-
lalokat és azt, hogy melyik feladatot tudjak el&Age Jelenitsik meg az abran a sorokba irt
kompetenciak darabszamat!

12. tablazat: Kapcsolat a projekt munkahelyei és a potencialis csapattagokdezott

Munkavallalék . A
Fej, Sziv, végtagok : 52 V| Lkamas a munka.
Dominéns szerepkdr PL SP ME CO RI SH CF hely betsltésére?
- y betdltésére?
Projekt munkahelyek er €10 e1 es es €4 €9
1 58 54 81 3
2 75 67 2
3 75 1
4 78 67 2
5 74 77 2

Forras: sajat szerkesztés

Mivel latjuk, hogy csak az;-es munkavallalé alkalmas a munkahely betoltésére,
ezért rendeljuk ket 6ssze! A projekt nyers kivalasztasahoz egy altalam |étretianatema-
tikai algoritmust hasznalok. Rajzoljuk fel a 12bl&zat mintdjara ag;,-es munkavallaloval és

3 munkahellyel csokkentett munkahelyek és szemétgiektti kapcsolatokat!

13. tdblazat: Kapcsolat a projekt munkahelyei és a potencialis csapattagokdezott

Munkavallalok

Fej, sziv, végtagok F SZ V
Dominéns szerepkdr SP ME CO RI SH CF
Projekt munkahelyek €10 e11 es es €4 €9

1 54 81

2 75 67

4 78 67

5 74 77

Forras: sajat szerkesztés

Keressiink az egyes kategoridkban — fej, sziv, gsmgék — figgetlen maximalis érté-
keket! Flggetlen éerték az esetlinkben azt jeleagylsem a soraban, sem az oszlopaban nem
valasztottunk még ki fliggetlen maximalis értékeadatt kategorian beldl.
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14. tdblazat: Fuggetlen maximalis értékek meghatamésa a kategoridk mentén

Munkavallalok

Fej, sziv, végtagok F SZ V
Dominéns szerepkor SP ME CO RI SH CF
Projekt munkahelyek €10 e es es €4 €9

1 54 81

2 75 67

4 78 67

5 74 77

Forras: sajat szerkesztés

Jelenitsik meg a kiemelt fliggetlen maximalis ékékegy 4x4-es matrixban! Tudjuk,
hogy a fej kategoriak kozil egyet mar betoltottligly, a kivalasztando kategoriak: sziv, vég-
tagok, és két tetsieges kategoria. Azokat az értékeket, amiket bkjglk maximalis érték-
nek, de a kategoriak — a fej, sziv végtag kategdrgterogén alkalmazasa — miatt még nem
hasznaltuk, irjuk a ,tetskeges (?)” kategoriak oszlopanak a megfelsbraba! Tegylnk
ugyanigy azokkal az értékekkel, melyeket nem vébdismk ki fliggetlen maximalis értéknek,

€s az oszlopaban egy fliggetlen maximalis értélskinc
sz [V [?2 [?

B 81

B> 75

B4 78 67

Bs 77|77

Keressik meg a tablazatban a legnagyobb értéketo§sik be! Oszlopat és sorat huz-

zuk at (0jra fuggetlen maximalis értékeket kereslink
sz [v [2 [?

B, o

Bo |75

Bs |78 | 6F7

Bs 77 177

Lathatjuk, hogy a 67-es értéket is athuztuk. Olgegkeknél, amiket kivalasztas nélkul
haztunk &t mindig meg kell vizsgalni, hogy a kivsgtott érték munkavallaléjahoz tartoznak-
e. A 67-es és a 81-es értékek is gpe munkavallaléhoz tartoztak, ezért ebben a lérésb
nincs tobb teendk. Keressunk tovabbi figgetlen maximalis értékeketég ki nem hazott
tartomanyokban!

sz [V
B: g
B, | 79
B4 ! 67
Bs 77 | 77
A 78-as érték kivalasztasaval athuztuk a 75-0keértés. Mivel a 75-0s érték masik
munkavallaléhoz tartozik, mint a 78-as, ezért betpdls azt a kérdjeles oszlopokba (hiszen
ezt a csapattagot még nem valasztottuk ki).

? ?

sz [v [?2 [?
B: g
B, |7 75 | 75
Bs 7
Bs 77 | 77
Hajtsuk végre az utolso két kivalasztast az elepéseknek megfelein!
Sz [V [?=F [? Sz_[v [2=F [?=5z
Bl Bl !
B, | 79 * 76 75 B> | 7§ ——p .j—
B4 !——5|7 B4 ! g7
Bs | | =~ Bs | [ [ 77
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Vizsgaljuk meg, hogy melyik munkavallalékhoz tateiz ezek az értékek! (Vegyuk fi-
gyelembe az ele 6sszeparositott munkavallalot és munkahelygt is!
Az elért péarositas:

AN W/
MR

12. abra: Nyers kivalasztas eredménye aprojektben
Forras: sajat szerkesztés

Az és projektnél elért nyers kivalasztasi eredményekedlabbi paros graf mutatja

CNIAXI Y

51 78 47 78 77 57 8177 67 7558 54 74 77

/N AN

13. abra: A nyers kivalasztas eredmeénye azés projektben
Forras: sajat szerkesztés

o projekt pontszama = 310; f projekt pontszama = 386; Z Fontszam = 696

Szociometriai korrekci6

Ebben a fejezetben a nyers kivalasztas eredmékyeigaljuk a szociometria segitségével,
hogy megkapjuk a kivalasztas (megfetatk vélt) eredményét. Az interju soran elkészitett
szociometriai felmérés eredménye a munkavallalolottbmformalis kapcsolatokat tikrozi
(példa a szociogram egyedi abrazoladdraabrg.
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N: E
M: M
E: erés M
M v/ N E— M
? IR
75 78 67

51 78 47 78 77 57 53 8177 67 7558 54 74 77

14. abra: Munkavallaldk k6zaotti informalis kapcsolatok
Forras: sajat szerkesztés

Segitségével 6sszetartdsra még inkadbb hajlamoatokap épithetiink és ek jelezhet-
juk a projektvezet szamara a varhato konfliktusokat. A korrekcié azzésendelés szakasza-
hoz hasonléan matematikai uton torténik, de eblzeesatben a magyar modszer névre hall-
gaté maximalis parositasra térekalgoritmus mar alkalmazhaténak maiil®> A fazis utani
javasolt kivalasztast a5. abraszemlélteti.

VI AX

15. dbra: A TER éltal javasolt kivalasztas eredméng
Forras: sajat szerkesztés

Javaslattétel
Az utolso lépés az eredmények bemutatasa a prageldzserek szamara €s a véglegesites.

A szervezetnél nkdd bizalmi szint tiikrében két lehetséges alternatiirddlok ennek meg-
valdsitasara. Magas bizalmi szint esetén a proghéuzsernek dontési szabadsaga, mig ala-
csony bizalmi szint esetén fellebbezési joga vanubbi esetben a végsdontést a szerve-
zetnél mkoéd emberi erforrasok osztaly hozza meg, de a dontés meghozeitdtaa pro-
jektmenedzser irasban kérvényezheti a csapat ntadasiA dontéshozok elbiraljak a kérel-
met és esetlegesen valtozasokat is elrendelhetnakl, a projektmenedzser, mind a csapatta-

gok személyében.

® E fazis részletesebben a Kurbucz (2013) szakioodaén olvashato.
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Elért eredmények, 6sszefoglalas

A TER létrehozéasat tartom a dolgozatom egyik Ibgferedményének, ami egy elméleti felté-
telezésen alapuld, projekttervezés soran alkalmé@zraberi erforras kivalasztasi rendszer,
mely bizonyitott modszerek Ujraértelmezéséen éd@gahdolatmeneten alapul. Véleményem
szerint a megfelel személyek projektcsapatokba rendezése a szenkezatisztastol eltér
gondolkodasmaodot igényel, ugyanis az altalanosedntgen vett projektek egyedisége ellehe-
tetleniti a csoportszerepek, hataskorelemzésekdekallentétek segitségével tortékiva-
lasztast. A TER célja az, hogy a projektvekatk javasoljon egy olyan csapatot, amely
egyuttm kod és megfelel tudasszinttel rendelkezik — igy szliintetve megs&tlegesen fel-
lép bizonytalansagot, illetve a hibas dontéseket.

Altalanos Specifikus
Projektek** Projektek**

L vvvEB

[ Osszetartas ] [Személyiségtipus] <:I [ Csoportszerep ]

16. abra: Osszefoglalas: A TER mkodési elve
*MVM: Megfelel nek vélt megoldasok szakasza
** Az altalanos projektek Ujdonsagtartalma nagyofnint a specifikus projekteké
Forras: sajat szerkesztés

Véleményem szerint a cél altal definilt tudas ésxémrtas a kivalasztds soran csak
egymas karara novelhetA TER az Osszetartd csapatot Ugy kivanja elérogy a csapat-
munkara alkalmas egyéneket kivalogatja és a 40 éatdmunkaval alatamasztott Belbin-
modszer altal feltart térvényszeegek segitségével dsszetartasraeasr hajlamos csapatot
épit fel. A TER elnye abbdl szarmazik, hogy a Belbin-médszert csaklegesen veszi at,
igy az Osszetartas csokkentésével ledegink nyilik a megfelel tudasszint elérésére. A
csokken Osszetartds nem jelenthet problémat a projektmepé&mara, hiszen a projektcsapa-
tok esetén nem dnmenedzsekoportot szeretnénk kiépiteni. A projektvezietadata a pro-
jektcsapat fegyelmezése és a tagok munkajanakiiésay figyelemmel kdvetése.

A 16. abran lathatd6 megfelelek vélt megoldas szakaszat a TER interju sordraset
nalt eszk6zokkel és a matematika segitségével jriérni.

Tovabbi eredményként konyvelem el az altalam lézetipkivalasztasra alkalmas ma-
ximalis parosito algoritmust, amely leheé teszi a megkulonbdztetett csicsok rendezett és
maximalis parositasat.

A TER tovabbi elnyét képezi, hogy szamitégépes eszkdzokkel gyofsliehet leg
megbizhatd javaslatot biztosithat a projektvdzesizamara. Fontos még egyszer kiemelni,
hogy a TER csak az adatok ¢sszesitését és a rakgaegalkotasara tett javaslatot késziti el
a szamitogep segitségével, tehat nem egy elkapkéslszamitégépre bizott adatbanyaszatot
jelent. Az altalam kidolgozott modszer nem hanyggel az emberi tényeket a tudasszint
vizsgalata mellett.

A mobdszer ugy lett kidolgozva, hogy a cégnél temgked munkavéllalék 6sszessé-
gének hianyossagait jelentse a menedzseri szinmé&aa igy a TER informéaciot general az
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emberi erforrds rendszer 6sszetétélrhidnyosségairol. A kivalasztasi modszert alkaéasa
el tt olyan aktualis céges igényekhez lehet igazitam} peldaul a koltségérzéekenység.
Osszefoglalva a dolgozatom eredménye:
Uj elméleti szemléletmdd kialakitasa,
o Kivélasztasi rendszerek egyedi csoportositasa,
o Uj kivalasztasi rendszer kidolgozasa, mely:
Altalanosithato,
Rugalmas,
Osszetett,
Informativ,
Uj matematikai algoritmus kidolgozasa.
Remélem, hogy érdekesnek talaltak a munkamat dméreyként konyvelhetem el azt a
célomat is, hogy felkeltsem az Onok érdeldsét a téma irant.

Kdszonetnyilvanitas

Ezuton is szeretném megkdszonni mindazoknak, aggitseget nyujtottak a dolgozatom
megirasahoz. Kdoszonettel tartozom a témavenetk, Dr. Kosztyan Zsolt Tibornak, aki egy
altala irt — még kiadatlan — kdnyvvel biztosit@r@momra a téma megértését, valamint nyo-
mon kovette, korrigalta és tanacsaivalselgitette a palyamunkam megszuiletését. Koszonettel
tartozom tovabba Dr. Bittner Péter tanar Urnak,aakemberi tanok tertletén nyujtott segitsé-
gével tamogatta a munkamat.
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%HUHQGH]pVHN NDUEDQWDUWIVIQDN PiWUL[RYV

Neo(7+ $QLNy

$ YIOODODWRN NDUEDQWDUWiIV WHUYH] L D UH Q-G &/NiiD]pRéiiék 400y L QIR
OHJMREE G|QWpVW KR]QL (JHN D G|QWpVHN JOH®HERPWBRW |RBN\ND HO O Q
GH D] LV HO IRUGXOKDW KRJ\ QHP {00 PIMWG® JU ¥ DB HROXNM PWHWH Bl GAHI B!
IpVPKH] (J\WW]JHU&QHN W&QKHW D PHJROGIVPLXDGHQ 8 LRI AN MLHD fNJHW Op \
legW|EE LQIRUPRELMWN]DHpY D WHUYH]p&i.VRUIQ ILJ\HOHPEH Y

A+D D OHKHW VpJ QHP NRSRJWDW EH K RidrdgaottEMilQn Beévte RDIEDY®Q DN H J
DPHO\HW pQ ~J\ pUWHOPH]HN D PDL QDSRQBB®JEHYi G GNH ULYRHVYW pW
HOMiIUIVRNDW |VV]H NHOO GROJR]QLaQIRVI\DD YMO PHDINT YWHRON WOpHVKIHE H/@ J 1B
HOMiIUIVRNEDQ A9DJ\ WDOIiOXQN RRVRW WD WD @ Q ILE jpCS t W[-EEN XA DHAW L'V +W [
mehettemWRYIiEE (]JW YLV]RQW iWpStWHWWHP PDJDPQ@DNV KRB VPH QW HE@ DO
mazzon.

Kulcsszavakk NDUEDQWDUWiVL SURMHNWPHQHG]VPHQW NDUBBQWRBEN|{DW SUI
N|JSRQW~ SURMHNW V]DNpUW L PiWUL]
JEL-ky G RWL1, M15, M19, 029

Matrix-Based Planning of Maintenance Projects

What the maintenance engineers of companies are to achieve, is webatkbgrthe following quote from the
movie, Wedding Crashers: "You never know what future bringsdombie only thing we can do is to make the
best decision based on the available information.” These engineers aim tohselgetirhal project candidate
considering the available information and data, which may not result in fgexted outcome in the end.
Moreover, the company will may lack of time, human or financial ressuto even carry out the plan. As a
consequence, projects should be planned to satisfy all type of reqatsehe question is: is this achievable?

During project planning, the methodology considers risk and reliafdlitiprs of equipments as inputs.
Based on these values, a priority order of interventions can be estaltliglterhn help in the maintenance plan
design. An important aspect of the methodology is to take into considerfadiazomstraints subject to time,
financial, and other resources as well.

Keywords: Matrix-based project planning method; risk-reliability projecteematrix; maintenance projects
JEL Codes: M11, M15, M19, 029
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%HYH]HW

(J\ SURMHNW iWIXW-ipV IHWHNRAUMW iVNLJIDWVPW D WHUYH]pVL Ii]
PHJ $ SURMHNWHN IRO\DPDWRN WHUYH]pVPpQHN pV «WHPH
PIWUL[EDQ YDOy iEUI]ROIV $ *-Depevdedty Hivstlwrd Mattig)) vagy
DNiU D V]WRFK D¥®]WWLN K WVGK/i|y\Btddiiasc Network Planning Method
atepNHQ\VpJHN VRUUHQGMpPQHN WHUYH]pVpUH V]JROJIO $ '€
YpJUHKDMWIiVL VRUUHQGMpQ HNe RHINRMODI&GNH @ \V P J K D VN Q]| O
NDSFVRODW RNigyé¢lembepszpf D ODPLQW SDUDPpWHUHL é¢iOWR]W
VHEE NJ|UEHQ DONDOPD]KDWY (QQHN D PYGV]JHUQHN WRYIiE
(PEM = Project Expert Matrix DPHO\ D WHYpNHQ\VpJHN N|]|[WWL |VV]H
melletW WDUWDOPD]]D D WHYpNHQ\VpJHN HO IRW@G2hajn/iQDN Y
N|OWWHU IR L\Gyit] p

&pORP D] YROW KRJ\ RO\DQ SURMHNWWHUYH]pVL PyGV]I
VL WHU*OHWHQ DONDOPD]KDWY $ SURMHNWWHUYH]pV VRUI
NR]y PHJEt]KDWyViJL LOOHWYH NERENDO®NIMDEG HW\RENDDDG®F
SULRULWIVL VRUUHQG iOODStWKDWy PDMG PHJ PHO\ VHJtW
VIEDQ )RQWRV V]J]HPSRQW KRJ\ D WHUYH]pV VRUIQ QHPFVLIL
OHWYH NRFNi]JDWL DGDWDLW YHV]L ILJ\HOHPEH K&QHP H]H
]JpVUH iOOWQWVPHU IRUUIVNRUOIWRW LV

.DUEDQWDUWiV MHOHQW VpJH pV WHUYH]KHW VpJpQHN QHK

OLQGHQ PXQNiW YpJ] HPEHU WHYpNHQ\VpJHL VRUIQ HV]N]|]\
HOURPROKDW Qtbek. EW‘{(PM—ILJJIi—ICP(Bi[K&EItWKDWy KRJ\ D NDUEDQWD
azyWMDHOHQ YDQ pOHW QNEHQ PLYWD HV]INJ|]INHW KDBV]QiOXQ
WDWiViUyO JRQGRVNRGQL NHOO KRJ\ D WRYIEEL pt WpNWH |
NHIWHWKHW+<QN DUUD KRJ\ D NDUEDQWDUWIiIV DJRNQDN D W
HO NHOO YpJH]QL D] iOOYyHVIN|]IN ¢]HPNpSHVVpJH pV UHQ:
OiVNpSS PHJIRJDOPD]YD D NDUEDQWDUWIV PLQGDYRNQDN C
VPJHNQHN D NRPELQiFLYMD DPHO\HN FpOMD D] KRJ\ D WH
DONDOPDYV iOODSRWEDQ PHJWddWNVVN ]DOLOM@MHIWWYIRY HEVEH D]
2010; *DiO ; Garbatov & Guedes Soare, 2009; Garbatov & Guedes Soare, 2001; Selvik

& Aven, 2011)

%iWUDQ NLMHOHQWKHWMeN KRJ\ PD PiU D NDUEDQWDL
P&N|GpV WIPRIDWiVIW NHOO NLHOpJtWHQLH- K\DQ HROMIHOOH Q
Wy IRO\DPDWRN KDWpNRQ\ViJiQDN Q|YHOpPVpPEHQ td\ D V]HL
VPEHQ LV RURV]IAnNRyWwU DD OYDOVRINONDUEDQWDUWIV WHUYH] I
KpW HVHWOHJ KyQDS Di@bM WO D/ YH NO |ovtw R WOWNW H EY @ WND U W
taLW (JHN D]JRQEDQ J\DNUDQ EHWDUWKDWDWODQQDN EL]RC
W|EEQNKDEBQDN $ MHOHQVpPJ RNiW XJ\DQDNNRU QHP D NpV]
pUGHPHYV PpO\HEEUH iVQL

*\DNRUL SUREOpPD KRJ\ D WHUYHN PHJtUyL Pp& FVDN P
]Jp&NHW DPHO\HNU O YpOHPpQ\V ECHIUNRYGW PNV HQUHIPX Q M P HyJLLVN
KDWIiy\DIN|]YHWNH]PpQ\HLW 1HP ULWND KRJ\ RO\D®@ HJI\pEN
NH] V]IDNHPEHUHN iOOtWMIiN |[VV]H D NDUEDQWDUWIiVL WHU
HI\iOWDOiIiQ PLO\HQ N|U*sOPpQ\HN NJ|]|WW ¢«]HPHO D]DDGRWW
PLQGHQ ~MRQQDQ YiViRHROW EHOWONH]EDIOMDUWIVL XWDVt\
YiOODODW iOOtW |VV]H HOPpOHWL V]iPtWiVRNUD DODSR]YD
pvV SRQWDWODQ OHtUIVRNDW WDUWDOPD]KDWQDN iOHJROGI
OivWyalaWiEDQ D]JRN pUWPpPNHOpPVpBH BDYRKKH B\ LK GR]JGIIR ] NN D MR
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WpQavWHQ@ LVPHULN pV WXGMiIN D EHUHQGH]pVHN P&N|GpVpW
hogyan kell az egyeE DMRNDW KLEINDW RUYRVROQL PLEgye&Q N|YHW
KLEIN pV PL D MDBYEWAMIPYFNIDAp N

$ VLNHUHV pV KRVV]IDQWDUWY NDUEDQWDUWIiVL-SURJUDI
EDQWDUWYN N|]IVHQ YHV]QXN DWW RK D BQUHED QW DMWpWD ~ IR
GLJ PiV IXQNFLYNDW V]JROJIiO NL EP D] LIJpQ\HN SRQWRYV pV
megfeleO SURJUDPRW NLGROJR]QL $ NDUEDQWDUWIiV-EL]WRVt
N|]JJIHO VIHPEHQL WHOMHVtWPpQ\HOYiUiVRN EHWHO-MHV+<OpV
DODNtWIiVIEDQ H] D]W MHOHQWL KRJ\ PHJ NHOO NpUGH]QL
afelKkDV]QiOyQDN PLQG SHGLJ D NDUEDQWDUWyQ DN HO\HIQ@L !
WHOMHViWRYyQWD ELL $] HVIN]|]IN IHODGDWIQDN PHJKDWIiUR]
VWUDWPpPJIJLD NLDODNtWiVL IRO\DPDWIEDQ -1H0O B R W WEHR WD/Q
UpV]YpWHOH VRUIQEPKHILKPEDLRNRHWWD PHJKLEIVRGIVRN QD.
DJW LV KRJ\ PLW NHOO WHQQLH D JpSW|UpVHN PHJHO ]pV,
NH]PpQ\HN pUWpNHOpVpEHQ D KLED MHOHL D NRFARNi]DW H(
JpW EHIRO\IiVROYy KDWiVRN pV IHOEHFV*OKHWHWOHQ V]HP¢
VIRNiIiVRV KLEiYDO NDSFVRODWEDQ (] D IRO\DPDW QDJ\Pp!
KRJ\ iWpUH]]JH PLpUW V]eNVpJHV LG QNpQW JpSHLY iWHQJF}
NpuQL D] ¢ ]HPHOWHW NHW HJ\HV NDUEDPDMHWDUWI[IYHVIHODGL
1992; *DiO Eisinger & Rakowsky, 2001; Garbatov & Guedes Soare, 2009; Garbatov
& Guedes Soare, 2001; Selvik & Aven, 20BIp F]HO\; 3pF]H@pN

(J\ My HOHP]pV pV H] DODSMIiQ W|UWpQ NDUEDQWDUW
NDUEDQWOWWPVYKDWPpPNRQ\VIJRW KDQHP D FpJ HIp¥]pQHN P.
gyezni, hogy nem szabadkiuyODJ D N|[]JYHWOHQ+*O IHOPHU-O W™WDUEDQYV
uioQL )HO NHOO LVPHUQL KRJ\ D MyO P&N|G NDUEDQWDU
wWivvbDO 8J\DQLV D IHQQWDUWiVL IHODGDWRNUD KHO\HVHC
magasabbUHQGHONH]pVUH iOOIVEDQ PHJEt]JKDWYEE IRO\DPDWEF
megglHOHO EHIOOtWiViYDO pV P&N|GWHWpPVpYHO D]JRN KRVV]
.JYHVL .|YHVL *DiO *DiO .RYIFV . *DiO

Egy sikeres © HP]pVW N|YHW HQ PpJ PLQGLJ SUREOpPPiIYDO iO
kell oldaQ XQN DJW D IHODGDWRW LV KRJ\ NRUIEEL HOHP]pVL F
meg beretGH]pVHLQN NDUEDQWDUWIiViW

.DUEDQWDUWIiIiVL WHUY NDUEDQWDUWIiIVL SURMHNW |VV]HIiO¢

1DJ\YIiOODODWRNQiO MHOOHP] KRJ\ D NDUEDQWD&WiVL IH
UHWpPEHQ UHDOL]iOMiN DKRO D P&V]DNL WHFKQLNDL SDUD
UHN pV WHFKQLNiN NHU*OQHN D N|]pSSRQWED ePdd@\HN WiPF
Q\HV YpJUHKDMWIiViW $ SURMHNWV]HPOpPOHWS& NWUEDQWD
KHO\H] GLN D KIDQSVRMHWWQW.DODNtWiVD D SURM$NW UpV]
pV PRWLYiOiVD D SURMHNW UpV]OHWHY WHUYH]pVH pV Q\R
NDUEDQWDUWiVL SURMHNWHN HVHWpPEHQ D WeHQGV]HURULHC

$ EHWHUYH]HWW NDUEDQWDUWIiIVL WHYpNHQ\VpJHN VRU
poMHNWQHN $]RQEDQ D KDJ\RPiQ\RV SURMHNWWHUYH]pVL \
fl PHUsO SUREOpPPiIW PHJYiODV]JRODWODQXO KDJ\QDN $] HC
NH]HOpYHD® MO IRUGXOy SUREOpPPD KRJ\ HJ\ NDUEDQWDU)
egy-HJ\ WHYpNHQ\VpJUH W|EEV]|U LV YLVV]D NHG@y3ypUQ+QN
JHN" +RJ\DQ WHUYH]KHW N D] LO\HQ W|EEB]PEWYO IRUGXC
6]DEy *PDDEP
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$ PiVLN SUREOpPD DPL D NDUEDQWDUWIiVL WHU-Y |VV]Hi
bantaWiVL WHYpNHQ\VpJHW PLO\HQ ENRA dbtenBiszikQs gkl W V X N
WHUYH]pVL WHFKQLNiNYQOHPV /G QOLIN NLG! B DIv BW iVH Q EBN [WW F K
giai foO\DPDWD N|W|WW ,WW D] HJI\HV OpSpVHNH\EHUHO G HKH\
]JPVHNHW MDYtWVXN D] PiU OHKHW HJ\ SULRULWiMW4OQ/RUUH (
VPPV HU IRUUIVLIPQ\HN 1+JIJYpPQ\H LV $ N|YHVWNOHDSNESID EH
jektterve] pVL HOMiUiVRNDW DPHO\HN NpSHVHN D IHQWL SUREO|

/JRILNDL WHUYH]pV PiWUL[RN VHItWVpJpYHO

AhiOyWHUYH]pVL PyGRHBOUHWN P HFUKRMMWWPHQHG]VPHQW LURC(
ismeretesekHOV VR WHP pNIHMOHV]WpVL SURMHNWHN NH]JHOpVp
HO WpUEH NHU<OW (EEH@@IMnely @eVdaddkdgio HNRO Wit p N H Q
HJ\ PiWUL[ VRUDL LOOHWYH RV]JORSDL UHSUH]JHQWIOMIN
l+JJ VpJL PIWUL[RW '"HSHQGIQ B\ Ve MW YUpNHORA Y Bl JBIINWNA-L[WW O p
WRNDW D PiWUL[ HOHPHL UHPUWUHORNDW IR p $JUHQN V60U P R
UHQGV]HUHOHPHN MHOOHP]pVpUH D OMNBLYIFCDNW ON H ¥V pNYHNWVI
QiOW-FHIN|]HOtWpV PYGRVXOW $ ODVVDFKXVHWWM ,QVWLW
EDQ NLWHUMHVIWHWWDpN D PyG VJlaw RNWNHHY pl IO & p\Wg-0 HNM N P]\ W
DONDOPDVVi YiOW SURMHNWHNWHUY HDOVDS HN DY F ¥R BODW RV
NHQ\VpJHN NJ|]|WW (JHN D VRddds NDSFYRODWRN DO S HIMY |
NDSFVRODWRN $ NDSFVRODWRNI®WD @ JA ; {KW4E0G OIBIF H Q FL D
Eppinger & Browning, 2012; Eppinger et.al.,, 1994; MIT DSM Research Group, 2005;
Danilovic & Sandkull, 2005; Danilovic & Sandkull, 2007)

Soros kapcsolat 31 UK X] B RBcsolat ,\WHUDWtY NDS

1 iEUD (OHPL WHYpNHQ\VpIJNDSFVRODWRN
For Ui MIT DSM Research Group, 20060ODSMiQ VDMiW VIHUNHV]WpV

$ KDIJ\RPiIQ\RV KiOyWHUYH]pVL iEUI]JROIVPYGKR] NpSHVW
megiecOHQtWpVH $] LWHUDWtY ND 3R OYBHWRNIDQOV MHIR OB NW
YLVV]D NHOO WpUQGEHWH NOWHQ VIDOIHRFHWR VO KIN Bl WE CPGHW BVU MV]i \
SURMHNW FV~V]iViKR] YHIHWKHW (J\ LO\HQ N|UIRO\DPDWE
UpVIW YHKHW $ PIiWUL[RV IiEUI]JROIVQiIiO IRQWR®tWHKMWVD (W
D WHYpNHQ\VpJHN iWUHQGH]pVpYHO pUKHWMeN HO +D D SL
WRSROJLNXVDQ UHQGH]KHWIiWYDIDLYQD IHORWKINWR PEQD|J PiWU
K H Eppinger et.al., 1994; Eppinger & Browning, 2012; Danilovic & Sandkull, 2005;
Danilovic & Sandkull, 2007)

A|B|C|D|E B|D|EJA]|C
X

X o /'Ff

.LLQGXOyPi®WOUL [ Rendezett DSM-PiWUL[

mo|0|m|>
O|>|mo|w

7HYpNHEWRBYSRQW~ O

2 IEUD 7HYpNHQ\VpJHN WRSRORJLNXV VRUED U]
For Ui MIT DSM Research Group, 20060ODSMiQ VDMiW VIHUNHV]WpV
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$ IHOV KiURPV]|JEH UHQGH]pY QHP OHKHWVpJHV KD D
EKkRU FpPOXQN KRJ\ D GLDJRQiOLV DODWW MHO|OW NDSFVR
diagoniOLVKR] N|JHOtWVeN H] D PyGV]HU D SDUWtFAER®iGiV (U
YPNHQ\VPpJIJHN iWUHQGH]pVH KJHhenR QiheP@MTReN eGaH 2068N W i O iV D

.LLQGXOy PiWUL] 3DUWtFLRQic(

3 IEUD 7HYpNHQ\VpJHN iWUHQGH]pVH N|UIRO\DPDW
) R U WiV DSM Research Group, 2000 0DSMiQ VDMiW VIHUNHV]WpV

$ PyGVIHU WRYIEEIHMOHV]WpVHNPQW QHPFVDN GHWHNMW
bizonyosHVHWHNEHQ |[VV]H LV WXGMXN YRQQL NHW #dl WHYpN
D ORJLNDL WHUYH]pV VHJtWpVpW PXWDWWiN $]RQEDQ H] D
QHP-L&N|OWVpAU {\ RHUMH]pVUH LOOHWYH BxkbraagdiyH]pVUH
OLVED YDJ\ N«O|Q RV]ORSED IHO 0O H¥ B\ JW +QUNVRMAQHIVD HWYHHY. |
LV D NDSFVRODWRNQIO SHGLJ V]JiPRNNDO MHO|OQL OHKH)
(Khoo et.al., 2003; Yan, Wang, & Jiang, 2002; Huang, & Chen, 2006;FN +RUYIiWK
Bercsey, 2006; Gebala & Eppinger, 19MIT DSM Research Group, 2005)

%LIRQ\WDODQ NDSFVRODWRN NH]HOpVH

$ PIWUL[RV WHUYH]RpUNCPQBLN]W UV OQMP H] pMWNRU CLW/GNWSYUHR M t
*WHPH]pVL SUREOpPPIN PHJROGIVIUD LV D]J]RQEDQ D PIWULIE
NDSFVRODWRN MHO|OpVpUH YDQ PyG /MWKHWY Q/HN WD |D pN/D
(]W D Py GliyhjetikbDSMPYGV]HUQHN QHYHHNLKH®\HMW;W V]iPRNDW
FHOOINED -$poWHEZDQIGLY '60 FVDN V]JLIJRU~ PHJHO ]JpVL NDS|
tevpNHQ\VpJ YDJ\ [«JJ YDJ\ QHP 1¢JJ PiV WHYpNHQ\VpJW O
D] LQWHUDNFLY N|OFV|QKDWiV WHUPpV]HWpU O (]|0dO D PyG
katt APYyGVIHU UHSUH]J]HQWIOKDWMD NpW WHYpNHQ\VpJ N|]|W
SpOGiXO HJ\ YLVV]DFVDWROIiIVL KXURN YDOyV]tQ&VzpaJIJpQHN F
KHW N D IRQWRYVY LWHUIFLYN N|]|IWW D IRO\DZnkmwkezeHd) YH]pV p
UINJ]YHWNH]pVL UHOIiIFLYN N|]IWWL ELIRQ\WWDODQViIJRW +RJ\
IHOGHUtWHQL" $ WHYpNHQ\VpJHN 1¢JJ VpJL YLV]RQ&IW PHJK
ODWRN GH DNiU VIDNpUW L Y pO HWPpWtMWN WW HEN i B RGHHXG ZWRUpL.
WROiIVRN IHOGHUtWpVpUH ELQIiULV pV QXPHULNXV '60 HVHYV
KRJ\ DWWyO [«JJ HQ KRJ\ HJ\ ELIRQ\WDND/Q NN € VERIWDFDN\H D
W~UiW NDSKDWXQN $ OHKHW tdpBH N HXOHWIRQ kb claasktiiaisb VO p W U
KiOyWHUYH]pVL PyQGStdehastrmstwoskiFanhning Method) neveztek el, utalva
DUUD KRJ\ HWHEER BSQ\ROG HNW K i QyhizonyialaN ReF-R/IRD O GeNeIW - A " ”

M H ®.) Oreégine et.al., 1999; Tang et.al., 2010; Chen & Lin, 2002; Chen et.al., 2003; Yan

et.al., 2002; MIT DSM Research Group, 2005)
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Numerikus DSM/SNPM | %LQIULV '60

4 iEUD /HIHQHUIOKDWY SURMHNWYiIiOWR]DWRI
For Ui MIT DSM Research Group, 2006ODSMiQ VDMiW VIHUNHV]WpV

OiU D '6MYyGV]IHUQPO LV XWDOWDN DUUD KRJ\ D WHYpNHC
vaODPLIpPOHNpPSSHQ RV]JWIO\R]]iN $ 1XPHULNXV '60 pUWpNHI
WEHN N|[]IWW D WHYpNHQ\VpJHN N|]|WWL [«JJ VpJHN UHODW
*UHV FHOOD pUWpNH QXOOD PHO\ DJW PXWDWMD KRJ\ D W
diaJRQIiOLV pUWPpPNHN D WHYpNHQ\VpJ H@aggng] ptVah Q1990; LGH M p
Eppinger & Browning, 2012)

Az HJ\HW H Plif@jlidziztt SNPMPYGV]HIBEEMDRO YDJ\ «UHV KHOOIiIYDC
KD NpW WHY pNhin@s\WdJd MpJHWWHO KD NpW W HixXgsNUHKDMNYH I N ||
NH]pVL UHOiFLYy YDQ +D NpW WHYpNHQ\VpJ N|]|WW D NDSF\
DIW PRQGMXN KRJ\ D Whirdnytsl&hQ \D/HBVRIOND|W WOWO THQW +D D I
VpJH KHO\HWW D]W PRQGMXN KRJ\ D NDSFVRODWRN V~0\V]
pvV AIMB WHYpNHQ\\ppgd HOMHWHQ MHO|OMa bl DRNNDRIUD YDOYV]tCQ
VpJpW MHO|OL KRJ\H NpW WHYpNHQ\VpJ QLQFV NDSFVROD\

Ha 19, B)=p(a.B) DNNRU D]W PRQGMXN KRJ\ D NpWh-WHYpNH
differens +D S p@aG)FB,8 akkor a 4iEUPpOGIMIEDQ XJ\DQDQQW- D YDOy
nak, hogyA p\B WHYpNHQ\VpJHW VRURVDQ YDJ\ MIURSNDPRVDQ
Research Group, 2005; Yan et.al., 2002; Chen et.al.,;Z088g et.al., 2010; Yassine, 2010;

Yassine et.al., 1999)

A Numerikus DSMPYyGV]IHUQPO D WHY pNB QFWHIRIGHINWNR| N|BWW N« O | Q
JYUWNED VRUROWIN SpOGiXO DODFVRQ\ N|]JHSHV YDhJ\ PDJDV
VpJHW N|]WeN $] 6130 PRGHOOEHQ pV PDMG D] iO\WMDODP N
kapcs)ODW HU VVpJH pV YDJ\ YDOyV]tQ&VpJH pX¥zSWNHWW EiUI
PyGV]HU WRYIEEIHMOHV]WSWRMMNOW R | DK ine\N ek SREDIUH YV
+t3URMHFW ([SHUW ODWWYpNHQUVQ@BIIRNFMPNVWW NDS+VRODWR
talanok, sztochasztikusak, hanem a projektitgmnJ UHKDMWDQ Gy W HWMPINGBQ\VpJIHN

Az egyetemiNXWDWyFVRS\RUMWMQNVIIOWHIMNON SURMHNW V]DNpUW
atetYpNHQ\VpJHN YpJUHKDMWIiVIiQDN IRQWRVVIiIJIW YDOyV]tQ&
MHO®EQRIWRVDQ Y p ZWHHYKpINNHV® DMPG H N H W pV  NbiZon&lan pUWp NN
vagy H O K D J VKB ZWoyyeker.\(\A izonytalan kapcsolatot, OOHWYH D EL]|RQ\WDOD
VpB O IRUG XDHOM AO(KitE O | R WANRDQa; Kiss . RV ]W\iQb; Kiss

.RVIW\IQ; 1pPHWKa; 1pPHWKb; 1pPHWKa; 1pPHW Kb)

PEM NDSM/SNPM DSM +iOy
A0 | e
AlB B
A Q % g : AlB
B 2 A
° @ |
T

5 IEUD $ SURMHNW V]IDNpUW L PIiWUL[ iOWDO PHJKDWIiU
)R U Kisg-. RV]W\iQ D E pV a-hPIOWEMiQrNBWiWpV]H
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$ PyGvDOWDOPD]iVD VRUIQ NpW OpSpVEHQ NDSMXN PHJ I
NDSFVRODWRNDW WDUWD-GEPD]P]V[WH AKDY HK HNXAD &Y SURNM
terminisztikus DSMPiWUL[ LOOHWYH JUIil IRUPIEDQ $ 3(0 EL]RQ\WI
a lehetpJHV WHYpNHQ\VpJHN LOOHWYH NDSFVRODWRN PLQGHE
YDJ\ EHN|[YHWNH]QHN YDJ\ QHP +D EHN|YHWNH]LN D WHYp
PIWUL[EDQ OHY pUWpPNKEOQMPPRAXAGN D NREP 2DégEsl QW HUp
SURMHNWYiIOWR]DWRN PHJKDWIiIUR]iVIiYDO DUUD NMURVVeN |
uiwv LG NHUHWHW ILJ\HOHPEH YpYH PHO\ WHYpNKEQ\VpJHN
UDGKDWQDN HO 0iV V]DYDNNDOMIDWLIM NWYVXIQWV YR JIy-H i D]JIRQY W
VpJHNE O DPHO\HNHW D SURMHMNW VRUIQ HO VIHUHWQpPQN

+D PHJYDQ D PHJYDOYyVtWDQGY SURMHNWYiIOWR]DWXQN
IRIMXN YpJUHKDMWDQL DNNRU PHU«O IHO BOBMAY@GPV KRJI\
lyen logikai sorrendben, miy@ UIN|YHWNH]pVHN DODSMiQ K DMWY XN Yp
HUrlRVNRUOIWRNDW ILJ\HOHPEH YpYH PHIJKDWIUR]JKDWyYy HJ\
kenyWpJHN YpJUHKDMWIiVIiQDN HJ\ RO\DQ VRUUHQGMH DKRO
1pPHWKa; 1pPHWKb; 1pPHWKa; 1pPHWKb).

$ WRYIEEIHMOHV]WHWW WHUYH]pVL HOMiUIiV

$ PHIJEt]KDHSYMRFRNODW NS|URRAINW V] D NREMVMInden ééettieh U
D NLLQGXOYSR QW renQsgerelemaEGYMIG O H] pPHIBMPKBW yViJL pUW
tURP PHO\HNHW NRUIEEL GLDJQRV]WLNDL PpUpVHRNE O YD.
HPEHUHN Y pOyeRaXipE O

OLQpO QDJ\REE HJ\ EHWUHRDW}p PHI\K/IpEiVRGiVDa-NRFNi]D
gyobb avaOyV]tQ&VpJH KRJ\ H]W D] HON|[YHWNH]HQG LG V]DNE
NHOO +D HJ\ ND U EMHQME D] O ilakKdLE\DEIQ DN D PHIJKLEIVRGIiViV
0L Q pa@sddy@bb a meghi’ RGiVL pUWpPN DQQiO QDJ\REE D YDOyV]tQ
YpJUH NDUEDQWDUWiakbah.D N|YHWNH] LG

$ NRUIEEDQ EHPXWDWRWW WHUYH]pVL HOMiUiVi-D EL]RQ
dolgo] RWW WHUYH]pVL PyGV]HUWDGQEDQWS®MMWIO/ RN RW BOY H]pV
PyGV]HU MREE PHJpUWpPVH FPOMIiEYyO YHJ\e@kerDODSXO HJ\

6 IEUD 1pJ\ EHUHQGH]pVE O iOOy J\iUWYyVRU UHQGV]HU pV
YRUUIV VDMiW V]JHUNHV]WpV

(OV GOHJHV EpPOKRIYpRAO\DQ NDUEDQWDUWIVL kKEURMHNYV
PHOO\HO PD[LPi®OHVEUKOQ®BYMIU pUKHW HO $ WHYpNHQ\Vp
megadRP ILJ\HOHPEH YpYH D YDOW DO PMWJ HIQKDW YVWIILW]LQWH\
HIJ\ UpWQGV]HU EHUHQGH]p&SROQED HNDNEISHWRDYMWIW L WHUYE
pedig azt is megadom, hogy mi lesz az a mitisrrendszerPHJEt]KDWyViJL V]LQW D
D JHQHUIOW NDU E D Q \okbx figyeiaémbeSdg&r/eENNiIW Y i OWR ] D W
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$ SURMHNW VRUIQ P
NHU«O EHUHQGH

$ QpJ\ HOHPE O i0O"
kindu OiVL PHJEt]KDWyV

.DUEDQWDUWIiVL SURMHNW
kar EDQWDUWIV HO WW L 740MHYV UHQGV]HU P

pV ®ER]KDWYViJL JU
NDUEDQWDUWIV

A
1111 B | ;
azaz mindegyik c | 05[05
EHUHQG D_| 07
szerepel a
NDUEDQ DUEDQWDUWIiV- XWi(
. . V- I
oLVWIQ PHJEt]KDWyVilJ
Pr=0,98*(1¢(1-0,98)*(1-
0,98)))*0,98,96
PPEM| A| B C D
1101 3 06[05[05
azazaC B | 0,5 0,5
berenG H] p c | 05[05
NLY sl H DI 07
mindegyik “PEM A B C| D
szerepel a LS 0.98( 05|05 .DUEDQWDUWIiV- XWi(
NDUEDQ E U 05 PHJEt]KDWYyVil
. c 05] 05 = * - *(1-
OLVWIiQ = e Pr=0,98%(1¢(1-0,98)*(1
0,5)))*0,98-0,951
1011
7HOMHV UHQGV]HU P azazaB
NDUEDQWDUW,V berenG H] p
NLY waV H
mindegyik
szerepel a .DUEDQWDUWIiV- XWi(
PHJEt]KDWyViJ
(;l LD vuvs iE()gQ Pr=0,98%(1¢(1-0,5)*(1-
0,98)))*0,98,951
D
1001 A
i DID] D % B 05
.DUEDQWDUW i V- HHJ B \KLD \ :
Q : EHUHQG c 05[05
Pr=(0,6*(1{(1-0,5)*(1-0,5)))*0,7-0,315 NLYpWH D 0,7
mindegyik
szerepel a _DUEDQWDUWIV- XWi(
karbanw D U PHJEt]KDWyViJ
OLVWIQ Pr=0,98*(1¢(1-0,5)*(1-0,5)))*0,98-0,951
«

7 iEUD $ QpJ\ HOHPE O iOOy UHQGV]HU PHJEt]KDWyViJDLQ
N[YHW HQ
YRUUIV VDMiW V]HUNHV]WpV

Al DONDOPD]RWW WHUYH]pVL PYyGV]J]HU VHIJtWVpdpYHO HC
NHW KInWIKUR]YDJ\LV D U U Do PNHRIW® BS\WQUH DI R JnitDnvilydv leK R J\
rendezsek karbantaitViw KIDMWMIMRGODJRV FAelOD JSYRHNWVWUXN
S U L RiddkvnaximalizOiViw YiODV]WRWWDP HE EH{X BWXQPMNNE IYQ J UEH
sorrendeket rangsorolhatom.DJ\LV DUUD D N p WK&ophk/ bagyhodyaly nihyery | W
sorrendbenY pJH]]* M HHIHQGM DPOWINWNViIW . RUOIW N pQWdlamipt bz W D |
HU | R Unyektadgm meg.

$]W D NDUEDQWDUWIiVL WHUYNHQ@WHE D RKdtRKat igheR O D] L«
OHPEH YpYH D SURMHNWYiIOWR]DW |VV]JUHQGV]HUWH V]iPRO
J\REE PHJKLEiIVRGIVL YDOyV]tQ&VpPJIJHO OHJQDJ\REtE NRFNI]
WiViKR] V]*NVpJHVY NDUEDQWDUWIiIVL WHYpNHQ\\kenyspNHW KD
JL VRUUHQ®&HWPHIO@\BW D V]DN pdl WUNOQHDN-QNIEE SU

+D D EHUHQGH]pVHN PHJYDOYyVtWDQGY NDUEDQWDUWIV
semmiO\HQ PHJIJN|WpV DNNRU HJ\UpV]W FpOV]HU& D QDJ\REE
NRFNi]JDW~ EHUHQGH]pY NDUEDQWDUWIiIVIQDN PHJYDOyYyVtWi\
NI YHWNH]pVL UHOiFLYMD D] ~Q LQGLIIHUHQV NDSFVRODWL
HVHWEHQ XJ\DQLV PLQGHJ\ KRJ\ NpW WHYpNHQ\VpJHW VRU
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Ha jobbanSUHIHUIOMiIN D YiOODODWQiO D VRURV YppWUpKDMWiV
WpNQpPO QDJ\R EIEK PUBHHNHIOG B HIQ/GIHN UiN|YHWNH]pVL UHOIFLYy
.LPHQHWNpPQW HJ\ RO\D Ckapbk, ABEdyQivDIammegmudtiaUnédy W
PHO\ EHUHQGH]pVHNHQ NHOO D NDUE DiQMib ¥sirgrdb&HY p N H Q
menQ\L LG DODWWHJHRBWH O YWHYJENHQ\VpIJHNHW HKKH] PHQ
KDV]QieK®PWBYLRULWiIVL pUWpPNHN DGMiN PHJ D PHIJpPpHOHO V
VHN NDUEDQWDUWiVD YH]JHW D OHJPDJDVDEE PHJEt]KDWyVi

1 WIiEORgbddzerPHIEt]KDWYViJRN YiOWR]iVDLQDN SULRULWIV |
|[VEIRJODOIiVD

Sorrend Berend. + Komb. PR FR 3ULRULWkekL
1 ABCD 96,0% 4,0% 0,941629
2 ABD 95,1% 4,9% 0,928169
3 ACD 95,1% 4,9% 0,928169
4 AD 72,0% 28,0% 0,591679
5 ABC 68,6% 31,4% 0,541205
6 AB 67,9% 32,1% 0,531591
7 AC 67,9% 32,1% 0,531591
8 BCD 58,8% 41,2% 0,398197
15 C 41,6% 58,4% 0,147153
16 QLQFV YiOW 31,5% 68,5% 0

YRUUIV VDMiW VIHUNHV]WpV

$PHQQ\LEHQ D UHQGV]HU PHJEt}W WD VR HI RHIDDIVWH D GO
POMHNWVWUXNW~UiW PHJIHOHO QHN WHNLQWHWWHP 7RYIE
WDUWiIVL SURMHNWYiOWR]DWRNDW YL]VJiOWDP DPHO\HN F
1HP HOHJHQG KRJ\ D UHQGV]HU PHJEt]KDWyN|[iOB \HRIH QNH
PHJ NHOO IHOHOQL*N

2 WIiEOi]DW $ UHQGV]HU NDNNREY Q@ DWW N plyDNRRI@DW R N

EgyVpJh <
YHOKDV]QiOW DGDWRN adatai: (k;f:)‘” tiarban
,G NRUOIiW 129 nap A 1.500 | 35 nap
JOWVPINRUOIW  14.750 EUR B 4.800 | 25 nap

C 4.600 | 25 nap

D 9.450 | 40 nap

JRUUiIV VDMiW PXQND

3 WIiEOiI]DW $ UHQGV]HU NDUE D Q W-DoUWNYOQDN PNHRIUKDOW Q D

Sorrend | Berend.+komb. SpUULvs ;JI Pr. Fr (EEE) (-rl;zg) .RU Oleial\tN QD&
1 ABCD 0,941629 | 96,0% | 4,0% | 20350 | 100 v} |G‘DV pJ
2 ABD 0928169 | 951% | 4,.9% | 15750 | 100 7y Ve
3 ACD 0928169 | 95,1% | 4,9% | 15550 | 100 v} |G‘DV pJ
4 AD 0,591679 | 72,0% | 28,0% | 10950 | 75 % IGO WVpJ

ForriV. VDMiW V]JHUNHV]WpV

87



.DUEDQWDUWiV
projek VWUXNW~UiQN 5HSUH]HQWIiFLYV J| P TPT
blokk diagrammok

TPC
(EUR)

B
© =4800 USD
t= 25 day

c=1500USD c=5450 USD 96% | 100 | 20.350

t= 35 day t= 40 day

©
© =4600 USD
t= 25 day

B
€ =4800 USD
t= 25 day

c=1500USD c=5450 USD 95,1% | 100 | 15.700

t= 35 day t= 40 day

©
© =4600 USD
= 25 day

B
¢ =4800 USD
t= 25 day

||

c :15& usD c =94é)0 usD 9511% 100 15-550

t=35 day t= 40 day

©
¢ =4600 USD.
t= 25 day

B
¢ =4800 USD
t= 25 day

A D
¢ =1500 USD ¢ =9450 USD
t= 35 day t= 40 day
©
¢ =4600 USD
t= 25 day

8 iIEUD $ EHUHQGH]pVHN N D UEIDIUW DB RN QVNUEGRMNNH QW iF
YRUUIV VDMiW V]HUNHV]WpV

RHQGHONH]pVUH i00WDWi RHIGH Y M DI RN PG WRN PHO)
VpJpYHO V]FHQIiULYQNpPpQW WHOMHY SURMHNW iMbitxiViVL LG
.G pV NJOWVpIJNRUOIWNPQW  NHLUBROMWODWWRHiVUD EB D] RS
NDUEDQWDUWiIVL SURMHNWVWUXNW~UD D] OpUAYp BRHO\IUM |
GHONH]LN- p\V|®WYEJINRJ@i88zQDN LV HO

JU|IN NHJHOKHW VpJH pV ILI\HOQOKWPEH YpPWHOH D WHUYH]pV V

0iU NRUIEEDQ IHOPHUOKHW HWW \WJQRNYDEEBRQD | KERIM \WE H Q
WRWW EHUHQGH]pVHN D]RN HJ\WpJHLQHN NDUEDQWDUWIiV
DGRWW EHUHQGH]pVUH HJ\ ~MDEE EHiOOtWiVW PHUWHQQL
WDQL D] DGRWW HJ\WpJHQ PHUW PLHO WW WRYIEEOpPSQpQ
NH]GHQL PDMG LVPpW YLVV]D NHOO WpUQL D NRUIEEL HJ\V

1HPFVDN D] RROMMDOYEDM) IHO D NpUGpV GH D J\DNRUODW
WDP H]]JHO D SAhBiEWbpPQWPOWXGMiIN D UHQGHONH]pVUH iOOy |
NDUEDQWDUWIiIVL PXQNiNDW HOYpJH]QL H] KRJ\DQ itV IRJMEC
menetep W' NRUIEEDQ NLGROJR]RWW 288U Pid Jp QH AP WG\ HH W AD DVQ W
O\DPDWRNNDO WHOL NDUEDQWDUWiVL SURMHNWHQ WHV]WHI
gyakorlatban egy H W|EE KHO\HQ WDOiOWDP V]HPEHQ PDJDP H]]HO

(J\ HJI\WW]JHU& PHJPXQNiOy iOORPIV WHIWWWHKRW YNDIP BB\
]JVpJHLYHO WDOIOWIiN V]JHPEH PDJXNDW D YiOODODW NDUEI
Ne]G|WW pV QHP PHJIHOHO V]DNHPEHU KLiQ\ N|@WeN.pJEHQ p
$]RQEDQ D J\iUWYyVRU NDUEDQWDUW{VD HONHU<OKHWHWOF
PHJ D YiOODODW VRUEDQ IRJDGWD HO D PHJUHQGHOpPVHNH

$ NDUEDQWDUWIiIVW pV D IHO~MtWiVL PX@KNhogp MR NDW ~J'
YHJHWW J\iUWyVRU UHQGEHWpPWHOPW DGRWW LG pV DGRW\
PpUQ|NIN P&V]HUpVHNKDWSYPR]#MDNP LIQRGINQ HI\HV HJI\VpJpW
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QDN FVDN NLV PpUWONPMQ@PMtW,PrQDNIHY DJW FVHWpOLN (]V
zalmaJ\DUiJ]WiN KRJ\ D] DODFVRQ\ N|JOWVpJYHWpV pV D V]&N]|\
'H Qp]]*N LV PHJ HIHNHW V]iPR MEdn@ndktRK aladlL W LV pUWQ|
9HJ\* QN DODSXO HJ\ HJ\VpJE O iOOy HJ\V]JHU& J\iUWyV
YiOODGBWW pQ HJ\VpJQ\L N|OW\Dp WHN YAHNG NULIY QiRIQtIW iMD
lembe kell venni.

-
DN R B - SR

P (a-e=Pa*P&*Pc*Po*PE

9 iEUD gW EHUHQGH]pVHJI\VpJE O i0OOy J\iUWYyVRU pV D PH
V]iQW HJ\VpJ
YRUUIV VDMiW V]HUNHV]WpV

$ NDUEDQWDUWIVW PHJHO ] HQ PBO0,D5| arfélyneR akePidmt& t | K D Wy
WivW NWHMHEWH]HWW R pedig 6 Z5WYHNVJIOQH DPHO\VQHN YpJUHKDMW
13 naprarendelkppVUH ERFVIWRWWD D J\iUWYyVRUW pV D YiOODOD\
jelen esetbenirV ]1iQ QL

(OV N|UEHQ NLYIODV]WiVUD NHU*OWHN D]RN DIEHUHQGI
OHWYH #MYEitJKVIHPSRQWMIEYyO ELIWRVDQ NDUEDQWDUWIiIVU
NJ]YHW HQ D] $ % LOOHWYH D & HJ\VpJHN PDUDGWHEBN $ ' pV
| HO H80,7; §=0,6).

$] HJI\WPpJE O iOOy VRUW OHV]&NtWHWWHP HJ\WpJUH K
eyVpJ NDUEDQWDUWIiIVD QHP V]*NVpJHV tJ\ VIHUHWQpPQN HC
QHP H]W LJDJROWD KLV]HQ D] RWW GROJR]y NROB@JM PLQ
wDQL DPHO\ HO UH OiIWKDWyODJ QHP YIOWRWWD YROQD EI
PROIVRNDW HOYpJH]YH D N|UINHW HJ\HO UH ILJ\HOPHQ Nt°
LG QDORPWWYH HIJI\VpJQ\L NJOWVpJHW |OHOQH IHO

0,6

10 iIEUD .LLQGXOiVL pV D UHGXNIiOW SURMHNWHN PiW
JRUUIV VDMiW VIHUNHV]WpV

$ NJYHWNH] SURMHNWaUMEGPNMSSHRDW NDSWDP
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.DUEDQWDUWI
SHSUH]HQWIF| projektstrukt ~UiQNpQW-D 737 pV 73& HUHGP(
diagrammok
TPT = 12nap
TPC = HJ\VpJ
A
B TPT = 5 nap
©
TPC = HJ\VpJ
= p
e
TPC = HJ\VpJ
(B [A] PT= 7nap
L]
TPC = HJ\VpJ
I BC\A\ B [ A].
I—l 5pV]JOHWHVHEEHQ D
‘'
[AT B [TA] B ]J..
Cec ]

11 iEUD /HKHWVpJHV NDUEDQWDUWIiIVL SURMHNW\
YRUUIV VDMiW VIHUNHV]WpV

.DUEDQWDUWiVL WHUYHNHW PiU NRUIEEDQ LV WXGW
IVVJUHQGV]HUV]LQW &- PIDJ EPJilOD W yWHIQLDV M|WGINEBWH OWDO W
NRUOIWRNBWEH MpYH D]JRNQDN D EHUHQGH]pVHOHPHNQHN
amelek NULWLNXVViJL PHJEt]JKDWyViJésej R.SRQWEYO D OHJV]

$]RQEDQ D YLVV]DWpU WHYpNHQ\VpJHNWMUYW]D F Y DHORO
rpV]pVB WIiEOI]JDWEDQ LV OiWKDWy KRJ\ KD PiU ,NtU NHU-«C
WRY i&EHWOVpIJHNHW JHQHUIO (] HYHWEHQ N<O|Q -M& OO IRJ(
1%9 HI\WpJ IHO~MtWiViYDO YDJ\ 1$7 HJI\VpJ IHO~Mi¢gh/iViYDO I
iWIXWiVL LG NHW V]iPROYD DffaBOiEEL HUHGPpQ\HNUH MXWR

4 WIiEOi]DW .|JUIN ILJ\AHOHPEH YpWHOH SURMHNW iWIXW

C berende-
lpVHI\Vp
0, s "+ -
S/gr'jelrJ]dHQGH]pVHJ TPT: V]iP t ¥k TPT'FEJp(S/\]HFU V]kVpJH TPBerQeo\'
P .DUEDQW P
ideje
AB [C] BA [C] 3+4+0,12%(3+4) 7,84 c[s] 12.84
ABA [C] BAB [C] 3+4+0,12%(3+4)+0,12/2%(3+4) 7,9408 c[s] 12,9408
ABAB [C] BABA[C] | 3+4+0,12%(3+4)+0,1202%(3+4)+0,12"3%(3+4) | 7,952896 c[s] 12.052896
3+4+0,12%(3+4)10,12°2*(3+4)+0,12°3*(3+4)+
ABABA[C] | BABABIC] | S0 1ongmsia) 7,95434752 c[s] 12.95434752
BABABA 3+4+0,12*(3+4)+0,12"2*(3+4)+0,12"3*(3+4)+
ABABABIC] ¢ +0,1274%(3+4)+0,1275%(3+4) 7,954521702 ¢ [5] 12,9545217
BABABAB | 3+4+0,12%(3+4)+0,12/2%(3+4)+0,12/3*(3+4)+
ABABABA[C] | oy +0,120%(3+4)+0,12°55(3+4)+0,126+(3+4) | (994542604 ¢ [5] 12,9545426

YRUUiIV VDMiW VIHUNHV]WpV
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8J\DQH]HQ V]iPtWiVL HOMiUIiVRNDW HOYpJH]WHR-NDUEDQ

WDWYD DKRO D ]eeutttam: HUHGP pQ\

5 WIiEOi]DW

JU|IN ILJ\HOHPEH YPpWHOH SURMHNWN|OW

C berende-

IpVHI\V
%HUHQGH]pV _ . TPCi UV V]eNVYgs TPC; ered-
HJ\V p J Sbirend TPCi V]iPteok HUHGPp({ karban- PpQ\

WDUW itV

VplJ

AB [C] BA [C] 6+8+0,12%(6+8) 15,68 c[10] 25,68
ABA[C] |BABIC] 6+8+0,12*(6+8)+0,122*(6+8) 15,8816 ¢ [10] 25,8816
ABAB [C] |BABA[C] | 6+8+0,12%(6+8)+0,1272%(6+8)+0,12"3*(6+8) | 15,905792 c[10] 25,905792
ABABA | BABAB 6+6+0,12*(6+8)+0,12"2*(6+8)+0,12"3*(6+8)+
] €] +0,12°4%(6+8) 15,90869504 c [10] 25,90869504
ABABAB |BABABA 6+8+0,12*(6+8)+0,12/2*(6+8)+0,12"3*(6+8)
c ] +0,12°4%(6+8)+0.12°5+(6+8) 15,9090434 c [10] 25,9090434
ABABABA | BABABAB |  6+8+0,12%(6+8)+0,12/2*(6+8)+0,12"3*(6+8)+
i ] +0,12°9%(6+8)+0.1275+(6+8)+0,12°6+(6+48) 15,90908521 c [10] 25,90908521

YRUUIV VDMiW VIHUNHV]WpV

$ NRUIEEDQ tUw D YiOODODW iOWDO WiPDVI]WRWW NR
KRJ\ D NLYIODVIWRWW & MNWAIHNINBDOEBEWDNPWHOpPYHO LV I
marad. Amennyibe{$q UpV]HJ\VpJ NDUEDQWDUWIiViYDO NH]GM+«N PH
egyVpJ NDUEDQWDUWIVIXYD®OIHRORW DLW MM DURMKHNW iWIXWiV
amely20HKHWVpJHV N|UW IRJODO PDJIEDN %tP \HY$Y predid pNpM VK i |
GXOKDWXQN YLVV]D D PXQNIN VRUIQ +D H]W D PH@Q\LVpJH
Q UJpVHN V]iPDL DNNRU EL]WRVDN OHKHW.-QNMHMWMHEHEDBDQL KR J
tervelHWW LG SRQWEDQ 8J\DQHJHQ HUHGPpPpQ\HNUH MXWRWW
szimoltam.

$]RQEDQ KRJ\ D] HOYiUW PHJE{]BDW DWW NM.H W WM WHWI HHX
LIp@OE~MWiV OHKHWVpJHYVY KRJ\ DPHQQ\LEHQ D UilIRUGtWRMW
SHGLJ QpKiQ\ WRYIEEL HI\WpJXJW N E MYWHR DR®EWI &N ||
WyViJL VILQW HOpUKHW Yp YiOLN

$WWyO 1+JJ HQ KRJ\ PLNRU WDUWXQN NDUEDQ D NDUETL
NfpJH KDQHP D PHJEt]KDWyViJD NRFNi]DWD LV ¥ OWR]KD
lembe kel YHQQL 'H Qp]J]*N D NLGROJR]RWW WHUYH]pwtL HOMIiUi]
telve.

(VHWSpOGD D PHJEt]IKDWYViJ N|]SRQW~ NDUEDQWDUWIiV WHI

$ NJYHWNH] HVHWSpPOGIEDQ HJ\ P&V]DNL GLDJQRVNIWQLNiYD
NHUHV]We«O LVPHUWHWHP D NLIHMOHV]WHWW WHUYH]pVL Py
VpJlpW

$ VIJHJHGL N|]SRQW~ PDJiQYiOODONR]iVW HJ\ QPJ\ RODN
ODOMNRKIQ\ PpPUQ|NH KR]WD OpWUH )HOLVPHUWpPNeD P&V]DN
W VpJHNHW pV D PDL QDSLJ D DURRWWRYL IR GV HHQG
WHUP K OpMHI® HV ] WOBHRV WM VIHUYH]pVPYHO eMMp RN O BR BI\R | €
WoRDVViIN SDUWQHUHLNHW DEEDQ KRJ\ WMN H D N Q@ \ [ U
EHUXKi]iV QpON+O J\RUV PHJWpU+OpVVHO NHYHVHEEE PLQ\
VDQ IHMO G iOODSRWRW NLDODNtWW]RU(@VVVIRL ED® D N\MHQ}
QiOW OHKHW VpJHN NLDNQi]iViUD NRQFHQWUiIiOQDN
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Mint D YiOOD ®@dt\W BIQVENP)GYMIP VRUIQ QDJ\RQ VRN-NDUEDQ
WHO WDOIONR]J]WDP DPHO\HNHQ NHUHV]W+:O D NLGROJR]R\
YL]VJiOKDWWDP pV tJ\ WRYIEE MDYtWKDWWDP $pgdn]VJiOW
PSsOWHN IHO

?PEM [0S 4 46 4 44 4 056
046

02 095 02

0,4

olo|o|e

048 0,9

00§ 00% 005 050N

12 iEUD $ YL]VJiOW J\iUWYEHUHQGH]pV IHOpStWHWWVpJt
YRUUIV VDMiW V]HUNHV]WpV

$PHQQ\LEHQ D EHUHQGH]pVHJ\VpJHN PHJEt]KDWyViJD
WDUWIiV YpJUHK®IMWiVD QHP LQG

(JHNQHN D IHOWpWHOHNQH NV E Ol ] DPRVCEHDRE M FKQIMBI\O E I ®l
3641, 4461, 4561 NDUEDQWDUW iViUD KHO\H]]*N D QDJ\RE& KDQJV -~
WyV, i IRWHWYH D] 2(( pUWPNHN Q|YHOpV H pREHOOHMW W RUDH QY &
ILJ\HOHPEH YHJ\HP LOOHWYH D IHOPHU+O N|U[NHW EHUHC
EHiOOtWiVD D WHUYH]pV MROMDWY]iPtWiVDLPED LQWH

$ J\iUWYVRU PHJEt]KDWyViJD LV D]W LIJDJROWD KRJ\ NJ|]
g\irWiVL LG N VHOHMW WHUPpNHN OHiOOiVRN RO\DQ PpUW
fennWDUWKDWYyViJD NHUsOW YHV]pO\EH 7HOMHVHQ VRURV |V
HJ\ HJ\VpJ PHJKLEVHRMIHY VRU IRJ OHiOO Q.LEz @sdtPdR\aDN D] |

V]iPROW PHJEtKPWOWIgQWN ILI\HOH RBEdAVYHW& OH QHP Y

5561

0461 .> 2461 -<->-> 4561

13 iEUD $ YL]VJIOW J\iUWYUHQGV]HU IHOpStWHWWVpJH D

EHUHQGH]pVH®MERIHNNHO N
YRUUiIV VDMiW VIHUNHV]WpV

OHIJNDSWDP D YiOODODWWYO D]JRNDW D V]*NVpdHV LQIRL
UiQ D OHKHWVpJHV SURMHNWVWUXNW~UiN NLDODNtWiVDNR U

$ J\iUWYyVRU NDUEDQWDUWIiViUD IHQWtWiVi@@i- PXQND
WDN D UHQGHONH]pVUH ERFViIWDQL (JHN PHOOHWKW SHGL.
RO\DQ PpUWpPN& -RHYENKBWYWIi NHOO HOpUQLH KRJa-QH NHU
WiVUD &pORP YROW KRJ\ Dolpan@ERMWHONBOW D OAW B DN |V \
34 munkaQ DSRW , illetyel#i206.400 EURRW QHP KDV]QiOMD IHO WHOMH
PHJEA\WiJD- 1|Op HPHONHGLN

7RYIEEL pUWpPNHV LQIR U PlaRaVy® KR K DIXM)RAWW DO WHY UiOW
sirend/]JHUE O DPHO\HW D NROOPpPJiN NpUpVHPUH UHQGHONH]p
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6 WIiEOi]JDW $ IHO~MtWiVUD V]iQW EHUHQGH]pVHJI\VpJH

mint” max t iwo
min ¢ (EUR) max. ¢ (EUR) iWO F (4 (nap) (nap) (nap)
1461 45 000,00 50 000,00 47 500,00 2 10 6
3461 11 050,00 12 640,00 11 845,00 2 14 8
4461 75 370,00 79 250,00 77 310,00 2 14 8
5461 62 500,00 64 900,00 63 700,00 11 13 12
193 920,00 206 790,00 200 355,00 17 51 34

YRUUIV VDMIiW VIHUNHV]WpV

$] DGDWBRNDMQBWHONH]pVUH ERFVIWRWW NHUHWHNHW IL.
NDUEDQWDUWIiViYDO OHKHW V]iPROQL DPHQQ\LEHQ D] iW
$PHQQ\LEHQ D PD[LPiOLV pLHOp-NHWNHLO WIJEERGI RbEN O WV pJJH
naSRV FV~V]iVVDO V]iPROQL NHOO D V]iPROiIVRN DODSMiQ

$PHQQ\LEHQ MREEDQ PHJILJ\HOMsN D PLQWDNpPQW V]RC
megfiJ\H O K HW M-edlill&tve a 4461HV HJI\VpJ NDSFVRODWiW DKRO HJ\
UpV]OHWHVHEENYLHW 0@ WRNDEEDQ H] QHKp]VpJIJHNHW MHOH
JRWW WHUYH]pVL PyGV]HU aKHMWW W i @ HID WR PiEJEQB R ED Q

1461 346 4461 456!

095 o
N 0,45
14 JEUD $ YL]VJIiOW J\iUWYEHUHQGH]pV D]RQ $J\VpJHL D

V]*NVpJHVVp YiOW NLHPHOYH D N|U|NHW
YRUUIV VDMiW V]HUNHV]WpV

JOWVpPIJHNHW ILI\HOHPEH YpYH PLQGHQ HJ\VpJ NDUEDQ)\
UiIlIRUGtWKDWY [VV]HJ V W PHJKDWIiUR]JKDWY KRJ\ed PHJIDG
tek vissza 3461¥ HJ\Vp@B1BGI\DUH YDJ\ pSSHQ IRUGtWYD

$ OHKHW VpINNO|\W NeQPYQIiOWDP DPHO\HNHW D sk|YHWNH
SZe.

*F FRVW N|OWVpJ

*W WLPH LG
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7 WIiEOiI]DW .|UIN ILJ\AHOHPEH YpWHOH SURMHNW iWIXW
& EHUHQGH]{

%HUHQGH | gskHJI\Vp . 1737 upv " TPT,
Sorrend TPTi VIIPTWIiVH HUHGPpPQ VpJ VI*NVpJH HUHGP
karbantart isi ideje
3461-4461 4461-3461 | 8+8+0,06%(8+8) | 16,960000 | 1461 [6]; 4561 [12] |33,960000
4461-3461- | 8+8+0,06*(8+8) _
3461-4461-3461 | )07 +0.06°24(8+0) 17,017600 | 1461 [6]; 4561 [12] |34,017600
8+8+0,06*(8+8)
gjgi:jjgf jjgi:gjgi' +0,0672+(8+8) 17,021056 | 1461 [6]; 4561 [12] |34,021056
+0,06"3*(8+8)
8+8+0,06%(8+8)
sa61adel- |0 er |T006ZE® | oe |16 [6]; 4561 [12] |34,021263
3461-4461-3461 | 7 +0,0673%(8+8)+ : ' :
+0,06"4*(8+8)
8+8+0,06*(8+8)
3461-4461- 4461-3461- | +0,06"2%(8+8)
3461-4461- 4461-3461- |+0,06/3*(8+8)+ | 17,021276 | 1461 [6]; 4561 [12] |34,021276
3461-4461 4461-3461 | +0,0674*(8+8)
+0,06"5*(8+8)
8+8+0,06%(8+8)
4461-3461- | +0,062%(8+8)
3461-4461-
3461-4461- 4421'2421' +8'8223:(g+g)+ 17,021277 | 1461 [6]; 4561 [12] |34,021277
3461-4461-3461 | 4461-3461- | +0,06"4%(8+8)
4461 +0,06"5*(8+8)
+0,06"6*(8+8)
« « « «

ForUiV VDMiW VIHUNHV]WpV

JLIV\HOHPEH YpYH D YiOODODW eir®WBMW R/RP IX\R]JW FON ML XiroU
tott egyV pJHN NDUEDQWDUWiVD D N|U|[N ILJ\HOHPEH YpWHOpYH
KRJ\ D UHQGHONH]pVUH iOOy PXQNDQDS yUD N|UUH
WRYIEEL NDUEDQWDUW{VVDO IRJODONR]y DONDOPD]RWWQI
berenddpVVHO IRJODONR]QL pV D] LWW PHJPDUDGW VSYyURO
HOW|OWHQL
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8 WieoilbW .|U|N ILJ\AHOHPEH YpWHOH SURMHNWN|OW
& EHUHQG K|

% H U H Q Geldysiek . 73& WpV | Vpd V]-NVpJHTPC
Sorrend TPC V]iPteok HUHGPpPQ| NDUEDQWDWU|{ HUHG P
VpJ
(77300+11845) 1461 [47.500]; 205
3461-4461 | 4461-3461 | ) 56x(77300+11845) 94 493,70 4561 [63.700] 693,70
(77300+11845) _
gjgi 4461 jjgi 3461- | 1 5 .06%(77300+11845) 94 814,62 igg% {g;?gg%' 822 6
+0,06"2%(77300+11845) : ’
(77300+11845)+
3461-4461- | 4461-3461- | 0,06+(77300+11845) o4 53388 1461 [47.500]; 206
3461-4461 |4461-3461 | +0,06"2%(77300+11845)+ : 4561 [63.700] 033,88
+0,063*(77300+11845)
(77300+11845)+
3461-4461- | 4461-3461- | 0,06%(77300+11845) ,
3461-4461- | 4461-3461- | +0,06"2+(77300+11845)+ | 94 835,03 iggi {g;'?gg{ ggg 03
3461 4461 +0,063%(77300+11845)+ : *
0,06"4*(77300+11845)
(77300+11845)+
0,06*(77300+11845)
gjgi:jjgi: jjgi:gjgi: +0,06°24(77300+11845)+ | o oo 1461 [47.500]; 206
S o [ daor 320 | +0,0673+(77300+11845)+ : 4561 [63.700] 035,10
0,06°4#(77300+11845)+
+0,06"5%(77300+11845)
(77300+11845)+
0,06%(77300+11845)
3461-4461- | 4d61-3461- | S00TTOTI0) o
3461-4461- | 4d61-3461- | [0 0 TZHITOHENT | eas 11 1461 [47.500] 206
3461-4461- | 4461-3461- | 'O : 4561 [63.700] 035,11

0,06"4*(77300+11845)+
+0,06"5*(77300+11845)+
0,06"6*(77300+11845)

« « « « « «

YRUUIV VDMiW VIHUNHV]WpV

3461 4461

A SURMHNWN|OWVpJHW NLV]iPROYD pV D N|JU[NHW LV ILJ\
aterYH]HWW (85 NLKDV]QiODWODQ FPXWQIN®W DBKRJ\ WWRDJ L
$KRJ\ D IHQQPDUDGY LG W D] LWW isHQQ RDiUrDk3awaRUs-l RUGtW i
UHQGH]pVHI\MPDEWDPHINVNVOUD OHKHW D WRYIEELDNEDQ IRUG

$ YIOODODW iOWDHO W/iEWVPNRWIUWWGKDWIiUDLQ EHO-O VL
felPHUOW SUREOpPPiIW PHIJROGDQL D]J]RQEDQ PpJ HJ\ NULWp
LG pV N|JOWVpJ D W|EEV]|UL YLVV]DWpUpV HN-exD)\ HDD]iRIQV E +
PHJEt]KDWy\ pllpV pLEHD "H

$EEDQ D] HVHWEHQ KD34B1, @4N pFW CHO\NpWWHHU WpUWDpPQ]
munka sdJi@z QHP OHQQH HEMBHRYGPHIEt]KDWyYyViJL V]LQW HOp

OHQQH D] HUHGPpPpQ\ $]RQEDQ KD P34slkesUIRREVARU Wp!
4461-es bere® H]p V H J\ViediddddHO p UKW PHJEt]KDWyViJL VILQW K
80,83%-osereBpQ\ UHDOL]iOKDWYy
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083 Tail el AU ARG GRGH 06T QoG G [ || 0461 1461 2461 3461 4451 4561 0561 1561 #561 3561 4561

3461 0,2] 0,9 0, 3461 02/ 094 o
4461 03 4461 0,3] 0,94
5461 0,44
0561 0,36} 0, 0, oy

w

a1

(223

=9
olo|o|e

4561 0,975
5561 0,05] o,oEI o,o$ 0,0

15 iEUD $ NLYiODV]WRW W CGHINWWY H N RURWPER|QMD UWiViW N|]YHW HQ D
EHUHQGH]pV HgE ViKMW y RPEMBHa foglalva
YRUUIV VDMiW VIHUNHV]WpV

$ NLGROJR]JRWW WHUY H] ptokat &bOav, iy axzel Jaghlkofzavak@O D O
NDUEDQWDUWIiIVRN VRUIQ DPLYHO NHOO pV D WH&YH]JHWW
NRQ HOpUMpPN ( PyGV]HU VHJtWVpJpYHO PLQG D W~ONDUED
WXGMiN NHU<OQL MSHQBQWN LK ®@iVIWNL pV LG NRUOIWWRN AQHP
Q\HQ PHJ WXGMIiN YDOYVtWDQL D WHUYH]pVL pV NLYLWHOH]

gVV]HIRJODOIV

$ EHPXWDWRWW PyGV]HU KRVV]DGDOPDV IRO\DPDWRYV NXW
KDWyViJ DODS~ PiW W HRIW MIpVEDRY\G Y HNWIWWHIDONRWIVD VRLU
VIRWW KRJ\ KRJ\DQ OHKHWVpJHV D PHJEt]JKDWyVid- pV D Pt
WRVViJL VRUUHQG IHOiOOtWiVD D NDUEDQWDUWDQL NtYiQW
VRUIQ D EHUHQGH]pYXHO\WHQINPQOMW|]IMOWPHUO N|PNEHDWQ V]iPV
YHKHVVeN ILJ\HOHPEH

JRQWRVQDN WDUWRWWDP KRJ\ QH FVDN EHUH@GH]pVHN
OiVW KDQHP |VV]JUHQGV]HUV]LQWHQ LV %iU D d¢R4EDQWDU
HJ\ EHUHQGH]pY MDYtWiVD HVHWpQ iOWDOIEDQ N|W-|WW D]
UHQGEHQ LV HOYpJH]KHW V W DNiU PHJ LV VIDNtWKDWy p
D PXQND IRO\WDWiVD FpOMIEyO D] DGRWW HU\VRilleN $PHQQ
LG NHUHW DNNRU D EHPXWDWRWW PyGV]HUHN VHPtWVpJpY
MiQ D OHJV]*NVpJHVHEE MDYKMWRWN WHUYH]KHW N <WHPH
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*$5&+ PRGHOOHN D SpQJ<J\L NRENi]JDWRN pV](

Neo(7+ .ULVWYyI

DolgozatunkbanD VIL UpV]YpPQ\SLDFL YiOViJ YLVV]D VakbZnw & plDHWWQMRV S H |
RO\DQ MHOOHP] SLDFL N|UneAp Q\ D]R PR M WHIR/DQ \ P HBDW R HAIND ]

OLV W|UpV HO MH O 8 NSor@We pULWLKEOPRIPKRHWW LSLN XV VWDWLV agyidlDL W X O D
WLVHOIRPOHWL DODSRQ G|QW+QN D] LG EHQ Y iO Wdt]®O\PQD\W RQIRP H/W LPLRD
PRGHOO LOOHV]WpVpUH WHV]*QN NtVPpUOHWHW PPDVQ KR VEXIEW ¢ W FSHN
PPUWPNKHE MKWG¢OQON *$8&8JUHVV]LYUD DODSR]JRWW WHFKQLNDL HOHP]pV:
szint, mintDODSYHW SLDFL N|U<OPpQ\ VIpW PHJHQ\D PEENRSIDRY RV QY H N
UiOLV W|UpV HJIJ\pUWHOP& MHDOHRROQD DL W D/U MIHDE-HDVE@GIRS t W B X N V ]KRDIO
*$5&+ PRGHOOEHQ NHOHWNH]HWW IHOWpPWHO QpON+01\ XPQDBSBIOIND LC
GUDV]WLNXV iUHVpVW PHJHO NRBENIjDWN NOKHW WpPRMIWHY Q|YHNHGpVI

KulcsszavakSLDFL N|UOPpQ\ LG EHQ YIiOWR]y YRODWLOLWIiV *$5&+ PRGHOO
JEL-Ny G RN, C22, C58

GARCH Models in the Perception of Financial Risks

In our paper we will focus on the retrospective analysis of the sharket crisis dating back to the autumn of
2008. We aim to identify the distinctive market environmental feature thegehaf which could have indicated
the appearance of the dramatic fall in prices. Having been aware of the typistitatatharacteristics of fima
cial timelines that is based purely on theoretical grounds we have decidéd application of time-vanyg
volatility models. We attempt to fit such an econometric model using thenpters estimated which will lead to
the appropriate, intuitive risk measure. In our technical analysis bagbé oolling GARCH regression we have
regarded the gradual increase in the risk level as a basic market emritahaomponent before the autumn of
2008. In fact, in the summer of 2008 we experienced the phewonoémon-stationary variance as an evident
sign of structural break. While observing the timeline of unconditieardghnces occurring in the GARCH model
we claimed that a massive increase in the risk level could be felt at least a caounpleties before the massive
fall in the rate of exchanges.

Keywords: market condition, time-varying volatility, GARCH model, structural break
JEL Codes: C01, C22, C58

' ¢ WDQXOPiIQ\ D ;;;, 2UV]iJRV 7XGRPiQ\RV 'LDNWNJWIXGR®IiBUH @ FHLIDF L|y Mk
OyGVIHUWDO@NUYRED]GDViJL MHOHQDIRHDWAEB QG OHOOM p KHH O\H]pVW HOpUW
NpV]-OW $BRODPXQND NRQ]XOHQ \Wgyetemi 8daehS DL *iERU

2 $ VIHU] D 3pFVL 7XGRPiQ\HJ\HWHP .|]JD]GDViIJWXGRPiQ\L .DUIQDN 3K
(manzotta AT gmail.com).

® $ PRIDLNV]y D] iOWDOIQRVIWRWW DXWRUHJUHVV]tY HKHWHPREVDNMB D V]!
mazik (Generalised Autoregressive Conditional Heteroscedasticity).
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%HYH]HWpV

Q\DUIQ D PiIVRGUHQG& VXESULPUHD FIRRHNL N D D NMHIDNiI O RA ¥
%HQ %HUQDQNH D )HG HOQ|NH PpJ RSWLPLVWIQ Q\LODWN
.LMHOHQWHWWH KRJ\ QHP V]iPtW NRPRO\DEE JD]GDViJL Yl
Q\R P {Bernanke, 2007) -yOOHKHW D] LQJDWODQSLDFL EXERUpN D
NLGXUUDQW -[5IMHQ]MIRYKLWMHDMHILGH WHVHY RPIW 0iV SLDFRN
D UpV]YpQ\SLDF LV PpJ WDUWRWWIN PDJXNDW D] HU VHQ S
PiU WXGMXN KRJ\ D MHO]iORJSLDFL KLWHOHN EHG OpVH D]
UHFHVV]LYMiIW YIHWOW HWHHOHO UH

$ UpJ QHP OiIWRWW PpUWpN& YLVV]DHVpV RNDLgJyO FVD
NHIHOpV OHKHWVpJHV PYGR]DWDLUYO HU VHQ PHJRV]JOLN D
D SLDFL NRRUGLQiFLY WINpOHWOHQVpPpJHLW PtJ Pi#¥RN D] iC
OiVIiW NiUK®RHW ONOMV dltak, akik VipQ PiU D SLDFL UHQGV]HU N
RQIOMIRNDOLSWLNXV M|YHQG|O p ¥ SthNnzpet&-p © Hl Ap &M FMEPH
OiV" WHUPpPV]HWV]HU &elfededh| @ pN p W KOQNMOMNBYaicha!, 2009,
.RYIRV09) -yOOHKHW GROJR]DWXQNEDRQ]H CC8WW I/ ilD@ iW DRI V]
LOQNIEE H] XWyEEL NRQJHUYDWtY NYiJL HYROXFLRQLVWD Pl
gondoljuk, a90HV pYHN Y pJp U HQNALAMHIHWHH/EPBDBR-QW %@ N WhatpD p U H
pUHWW /HJDOIEELY HJ\HO UH QHP OiIWMXN KRJ\VAgWHFKQR
W | Blizan forradalmiLQ Q R Y i F Ly W niNrt WrilygiPdRO QXL.DJ\ D] LQWHRQHW YR
ban. Ezek ugyanis egy viszo@yDJ QHKp]NHV @2GQ DVEIW LWL y\O OpdénberH LV
WXGWIN Q|YHOQL VWH UPA HDJINS VO MOINK MDY BD gHQL V]
munkra, hogy a piac olyagE HU XK i]iV L eDkernesd WHODAIJD W NHSLDFLeNHUHVOF
OpVH iOWDO D KRVV]~ WiY~HNBRBRPYW Y )& QRAHNMHBH O R H G\pD/R DWV (
HPHONHGpPpVH D]pUW LV YROQD N<O|Q|VHQ *GY|]OHQG PLY
YIiOVIJHOHP]pVHN HJ\LN I WDQXOViJD VIHULQW pSSHQ D W
MH YHIHWHWW D UpV]Y pQ\S(GEeeErispan, Q00BIppN42B-@6DINX O A VHK\R D O
2008, Mayer-Foulkes, 2009 pp. 1-14)

$ VIRFLDOLVWD EORNN IHOERPOIVIVMMOYBWIBGBY iYRWNHR
WHUPHO pVL (chgapfedtpriseeking FDI). Ezek QD J\U p|WV]@®PH] V EHUXKIi]iVR
IRUPIMIEDQ PHJYDOYVXODyl WMNDHHBAHWHNDNY @ VYW NMIRN W HaFKQR Oy J
VIiJRN ROFVy WHUPHQIM.HWYW BGRHH] PLYQHINCD HU BI RIWWIMWHROW WiN (] i
PLQGHQ N*O|Q|VHEE LQQRYiFLYV HU IHV]tWpV MageN<O WDU
Foulkes, 2009 pp. 1-14) OLXWiQ SHGLJ D W NHDNNXPXOiFLYy &iWiMD W
ViJ LQQRYiFLYWVNHGWMPMWNDR D MR N H U « OvikitH WEH WH@H QW H O H C
W NHSLDFL NHUHVOHW KLIiQVIEDQ D] tJ\ IHOKDOPR]®WW SpQ
con jelent meg, felhajtva ezzeldpV]Y pQ\i U | R@éénBpam\ 200D pp. 593-6XKi,Ui O\
et al. 2008) TecK QLNDL HOHP]pV-QWHHLY PN KQVRLDFL W-|UWpQpV
FHQWUIOXQN D YiOViJ HJ\pE DVSHNWXVDLYDO QHP IRJODO

OHIJMHJ\H]]*N WRYIEEi KRJ\ D UpV]|Y|fQNSHDIRYSEL]VIiOD
Composite indexreaViPDV]NRBGKIQINJ OHJQDJ\REE SLDFLWD®GWNMDOL]I

nek NRPSR]LW LQGH[H YiOODODW UviD]O P Q DHA RIN WD-LONDD R Py
JH DPHULNDL LOOHW VpJ& D]JRQEDQ D] HXUyS@PL UpV]Y

YD XJ\DQFVDN MHOHQW V VIHUHSHW ek WNJDL Q /N\REWKIp®G H [ I
GeQNy®DhaaUpV]YpQOBWDBOQBS R WIE @. jnddxD OD INHIQOHPH]*N
(QQHN PHJIHOHO HQ D] DOIEEL iEUIQ D] LQGH[ pUWPNpPQHN
kezdepp W O D N U EaW LANYX Y (NY|SE Euronext, 2013)
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1 iEUD $ ] 1<6( &R LQGH[ pUWPNpPQHN DODNXOi
M D Q X RO08. december 31.)
JRUUIV 6DMiW VIHUNHV]WpV <DKRR )LQDQFH D DOD:

Az iIEUD WDQ~ViJD VIHULQW D UpV]YpQ\SLDFL iUIRO\DP
ODVV~ FVINNHQpVQHN LQGXOWDN $ EHIHNWHW N W|EEVpJp
QHN RSWLPLVWD V]IDYDL (JHN XWiQ DJIRQEDQ D UpV]YpQ\SL
DPmMEm Q\LOYiIiQYDOyYYi YIOW KRJ\ D KLWHOH]pVL YIiOVIJRW H
JD]GDViJL NUt]JLV IRIJMD N|YHWQL V]IpQ D UpV]YpPQ\SLDF
index PLQG|VV]H KiURP KyQDS OHIRUJiVD DODWW N|]HO SR
tegy 33%RV ]XKDQiVW SURGXNIiOW gVV]JHYHWpPVNpSSHQ $] LQ
V]ipLJ YDJ\LV HJ\ pV QHJ\HG pY DODWWRYV H%RWOQWMYMB O HQYWN
hoo! Finance, 2012b)(OHP]pV*QN FpOMD WHKiIW RO\DQ MHOIOHP] SL
mutathi PHO\ D UpV]YpQ\iUI&GUIRRNDPKROBWRQH PpUWpPN& YiOW
YHWtWKHWWH YROQD HO UH

OyGVI]HUWDQL DONDOPD]IiVW EHPXWDWY GROJRI®WXQNETI
URN MHGEOHUHBNWH djd/ LW P NilL\W HozbkhelN sztochiV LN XV YRODWLOLYV
auto-regressA LWiVW DXWRNRUUHOiF npdglt. EHHONV i gaidijlika* $5 & +
WHFKQLNDL HOHP]pV*QN |[NRQRPHWULDL KiWwWHUNWPELOWR
PRGHOOHN DODSJRQGRODWIUD LV LJ\HNV]*QN UHIOHNWIOQL

MyGV]HUWDDQ

$ W ]JVGHL iUIRO\DPRN PRGHOOH]pVH W|EE VIHPSRQWEYO N>
iUIRO\DPKR]DPRN PR]JiViW OHtUy |[NRQRPHWULDL PRGHOOH
SpQJ+J\L HOPPOHWHNEHQ tJ\ SpOGiX0O D] RBWLGNUILY PWIKiD
PUWPNHOpPVPEBONHUENQNRBNVL N|Q\Y*NEHQ V]idamim@a SpQ]eJ
DJRNDW pULQ Watolgit. B iyenRREMJHUHNNHO SRAWpNHANRQKPHW U
PYyGV]JHUWDQiUD WiPDVINRGXQN WRYIiEEi D] RSWLPiOLV EHI
eszN |[]pUW p N H@arya, 260L)i QiWQXQN NHOO XJ\DQDNNRU KRJ\ D N
VIWRFKDV]WLNXaVUPNRGNH @OHN pNOPpOHWHN SRQWDWODQRN

DQQDN WXODMGRQtWKDWYN KRJ\ D SLDFL VIHUHSO N D] HO

“%iU D UpV]YPQ\LQGH[ pUWpPpNpW SRQWEDQ PHRE'NPIDDN YW D/MEIRY | RilDM
WeNU|JL ,O0\HQ |VV]HI*JIJpVEHQ EHV]pOKHW-+QN 1KbIR NPPKR]DP RNVG B[
N|INp]KiQ\DG IDEESORB®\R]iVW KDV]QiO tJ\ VRNNDO LERI|BPEHV]pOKI
UyO PLQW SpOGiXO D] iU DODS~ V~O\R]iVW DONDOPD]y 'RZ -RQHV ,SDU
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EHIHNWHWPpPVHLN NRFENi]DWiW pV KLEIW EpHVYHMVWHWRRQ R BV
PRGHOOHN H] LGiLI NpSWHOHQHN YROWDN PHJUDJDGQL D E
sait, melyek azonban olykor szisztematikusak tJ\ DNiU PRGHOOHBERW N OHK
IpPQ\pEHQ QHP PHJO& 8] p &KHRV \ BlfetiddiHg@ntatlan modellek helyett az
XWyEEL VBPRADFEEG HO®ttVPRMQEDQ D] ~M PRGHOOHN N|]<O |
OpQ\HJHVHQ MREEDQ D] DGDWRNDW PLQW D NRUIEELDN Ol
H PRGHUQ UHJUH\AhoEaPV LW H/REdduMegismert tipikus statisztikai tlla
GRQVIJDLW VWXL HIHVBRWWREEDQ NpSHVHN VHUsROiOQL F
GHOOHN $ KR]DWilRgend&BbbRAND UDNWHULV]IWLNiILW D] DOIEE
3 D 0ij 2003, Rappai, 2004 pp. 153)
1. Az empirikus hozameRV]OiVRN V]pOHRXWRNHUL XUWypN PLDWW YI
a referencia Q R U P HOOLR/plD®IRM] OiV HVHWpPEHQ $] HORV]OiV OH
22 $ KR]JDPRN U|YLG WiY~ DXWRNRUUHOiIFLYMD D KDWpNR
iOWDOIEDQ HOFabhQ IBDR QBEDRYGXO D]JRQEDQ KRJ\ D] DX
[«JIJYpQ\ RO\DQ ODVVDQ WDUW QXOOiKR] KRJ\ D] DXWR
(]GHVHWEHQ DIW PRQGMXN KRJ\ D KR]DPRN L& VRUD K
zik.
3. $ KR]JDPRN DEV]RO~W pUWpNHLE O YDJ\ KDWYIiIiQ\DLEYC
LG VRURN DXWRNRUUHOIiéedmdg.QDJ\RQ ODVVDQ V]&QQ
4. $ YRODWLOLWIV LG EHOL FVRSRUWRVXOiVD YRODWLO
O~W pUWpPN& KR]DPRN LG EHQ (NQJHHYOH V D/QIQWW MWIX B D/MR
Q|VHQ QDJ\ UHOHYDQFLiYDO EtU PRGHOODONRWIVXQN
UH] GpVpW D UpV]YpQ\KR]DPRN HVHWpPEHQ D] DOIEEL
DLOG_CLOSE
.12

.08

.04

.00

-.04 |

-.08 ]

-.12

03 04 05 06 07 08 09 10 11 12

iEUD $] 1<6( &R LQGH[ DODSMiQ V]iPtWRWW QDSL iUIR
DODNXOiVD MDQXiU pV RNWYEHU N|]
JRUUiIV 6DMiW VIHUNHV]W p)VDODISRRQ)LQDQFH E

5. $ W NHiWDWIWHGOHYHUDJH HQHHE W i U CKRPHP DiOW R iV L
DVILPPHWULNXVY YRODWLOLWIiV YiODV] OHJILJI\HOKHW
PpPUWpPNEHQHQ@DWIY VRNN KDWiViUD PLQW HJ\ DJRQRV I
HO MHO& VRN WRz BjypehVOR\G@i P D V] W ® QLU BDAD] &NV | i

®$ SpQJ*J\L LG VRURN NpW OHJDODSYHW EE RVUXVDM GROOTDARYOQ MGV | UWH I
UyGiV YIiOWR]pNRQ\ViJ (JHNHW D]JRQEDQ @PWRMWNHOHYH DGRWW N|U+O!

® (]JW D MHOOHJJHWHVVpJHW LJ\HNV]LN D PRGIFORY SH FWI|IUNVF LLyEW §J O HON
(Fractionally Integrated, FIGARCH) modéBaillie et al. 1996).
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PD]iV~ W ]V&@GKIgtlany DJRQ Wp]LVpW PLV]JHULQW D SLI

legnagyokE H(Klostolany, 2006
A NRUIEEL UHJUHVVDLKR]PPRW]BIWHNIJHWOHQ D]JRQRV HORV]
HORV]OiVW YDODPHO\ N|JLVPHUW HORV]OiV VHJaWdpJpYHO
PiOLVY HORV]OiIiVHORVY]OiVEIW  DONDOPR|FZHOWWE H® BIDVUMEWNR $]
HO ] iIOWDOIQRVtWIiIVIQDN WHNLQWKHW PLYHO D QRUPIOLYV
WDJMD ( PRGHOOHN IHOpStWpVH P|J|WW YDOYMIiEDQ D] D
HI\PiVWyO 1+JJHWO HQ @ Q)W & VQHHRID @ WM « N (2 EGHV@R0D iFgH I N | ]
VIWRWW N|]SRQWIp VKD O/ ipeHid Re®id@isstaliit J\ DNiU Q RIosRIi O LV
VRNNDO N|]HID@jiKReDB) M *RRGHOOHN W|EEVpJH D QRUPIOLV F
SpOGiXO QHP D IHQWHBE NHP-Ot\WHW®NVWR B DMBGREVNPSHY D
nem.

AhozamLG V Rah®dbbV]LPXOiIFLYMiIiKR] XJ\DQLV D KRJDPRN DO
kus YLV HO NsHi G\HPMPEH NHO G LYHIPRQNXW PRGHOOHN Nt+O|Q|VHC
MiW DONRWMiIN D] ~Q V]iddefek ik b W PEVHWY R OYCRDHDRMNG VW i V
NiMiW NpSHMKBPIOj2003) (OHP]pV*QN VIHPSRQWMIiEYyO D] ~Q D3
teles heteroszk&s DV W IPFRRGHQO $5&+ LOOHWYH DQQDN iOWDOIQR
EtU D OHIJQDJ\REBEONARMHOD@PL i YLD AHBNYWUE AR MiW- VIHUHW
mutatni VipW PHJHO ] HQ PHO\ DNiU HO UH MHOH]KHWWH
EHN|YHWNGWMFWYQN VIHULQW LRA\GIQ@HN|WNG Pp® WODHHSHWFL N
WpNH DPLQHN PpUpVHNRU D]JRQEDQ V]iPRV NRHDIFHSW XiOL\
2004)® (]JHN XWiQ WHFKQLNDL HOHP]pV*QNEHQ HJ\ iOWDOXQN
PpUWpPN VHJItWVpJIpYHO LJ\HNV]*QN iEUIi]JROQL D SLDFL NRFN
OLXWiQ D] HPOtWHWW *$5&+ PRGHOO PiVRGLN HIJ\HQOHWQPE'L}
IVV]HI+JJpV V]HHOHFHPVQNEHQ D KR]DPYiOWR]y YDULDQFLIiMN
WHWQL D SpQ]J]+J\L NRFOMJMW RN JQON W RIY AiBE GARGHImobell
D KR]DP LG VRURMWIOWVE K ] &ViVWPW W HOOHP] L N|]+O D] HOV
W X ODMGRBPXOJ FNLy$Hen bizonyosP y G R 6k, Wiievjesf WpVHN HOYpJ]pVH
D PiVLN NpW MH O (BdlRisleDdtlall1994)U D LV

$] DXWRUHJUHVV]tY IHOWpWHOHY KHWHURV]NHGDV]WLFLW:i\

Az DXWRUHJUHVV]tY IHOWpWHOHY KHWHURV]ARCED WiW L FL W i\
Q\HUpVH HO WWRIE WROBMWVELWHOWOHP] HQ ~J\ W|UWpQW PL
OHQQH PHO\QHN pUWPpPNH 1+JJHWOHQ D] iUIRO\DPPR]JiVWyC
KDOOJDWYODJRV IHOWHYpVVHO tpDEGNSRBQOVGAIB O PANRMN R]Y
becshiVHNRU D KLVWRULNXV YRODWLOLWiIVUD WiPDV]NRGXQN
ODUNRZLW] D SpQ ]firkncel ORUUHDVEBWPDVtWy IHOLVPHpVpU O
W N D] HI\HV SpQJ+J\L HV]N|]IN pUW pN H@WYHHNRHAN EDXRNDY i U K
Ni]DWRVViJiW LV |9 $POIQREHEHHVBEHNG LI D] HI\HV SpQJ+J\L H!
WiW D]RN YiUKDWy KR]DPiQDN Y®DdhzRuglF LiMNWIRQ [EHRAD RAKtDW

"$ YRODWLOLWIiIV YRODWLOLW\ D KR]DP PHOOHWDP ID 5(®Q$HH WERHIR P H
GDWRN V]yUyGiViuUD XWDO OL DRWROPHWLDNEDQ PR NROPWWIGOVWIY YRQD
KR]DPRN YDULDQFLiIMiYDO V]yUiViYDO N|]JHOtW+<QN

8 $ NRFNi]JDWRW HJ\ ELIRQ\WDODQ NLPHQHWHO& HNHPPQQQARN GO YLQLWF
VIXEMHNWtY DODSRNDW Q\HU $ ANLWHWWVYppUWDINXI/PD KW pEMHLQ/ KO WH !
(Holton, 2004)

°$ PRIDLNV]y D] DXWRUHJUHVV]tY IHOWpWHOHYV KHIWHYRWIE HG DM WP DH L X
(Autoregressive Conditional Heteroscedastjcity

Y (UHGHWL PHJIRJDOPD]IVEDQ 9f:H QH[W FRQVLEBKRXWIIKH FARK@H. G/HKD WM [ 8/
return a desirable thing and variance of return an undesirable §¥aykowitz, 1952 pp. 77].)
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YRODWLOWLIV PHIKDWIUR]iVD QHP OHKHW 1«JJHWQOHQ D KR
KDWYy p UNMérkdinty1952;6 | H 2p04 pp. 1-9)

7TXODMGRQNpPSSHQ D] LPpQWL PHJIOODStWiV PRGHOOEH

amit 1982EHQ 5REHUW )U\ (QJOH Eng,[LYSE VENylebad ARCH/SpEQ Q W
ILNiFLY Oz UNRIRPHWU LN X\OH®]pbV ~M LUIQ\ED WHUHOWH
WLNXV IRO\DPDW IHOWpPpWHOHYV YIUKDWYy pUWpPNQHN PHJKD\
datnak O iW vVERMWYW V]IHU& VSHFLILNiIFLYMD PpJ LQNIiERBID V]WRFK
Q\tWRWWD D] LIGNRDEYRS ROPY $ UHQGNtY.O J\RUVDQ QpSV.
ARCHMOGHODQWWN N+O|QE|] NLW 8 UMuVF® K P B L qetyenel/
Oy IR OokDrifeDekben azHUHGPpQ\YiOWR]y V]yUyGiVD HQGRJpQ PyG
EHO«O KDWIiUR]JyGLN PHJ $] $5&+ PRGHOOHN EHFVs2pVpKH] |
VILNXV OHJIJNLVHEE QpJ\|]HWHN 2UGLQDU\ /HDVW 6TXDUHV
EHOIWKDWMXN XJ\DQLV KRJ\ DPHQQ\LEHQ D] HUHGPpPQ\YiC
PLQGHQ LG SRQWUD ~MUD EHFV<OMeN DNNRU pUWpPNH NR
heteroszkedasztikus le@dunyadi, 2001 pp. 161-164; Mills, 1999 pp. 130-133)

Az ARCH PRGHOO V]pOHV N|U& DONDOPD]iVIW NpWVpJ NtYe
LG VRURNHQiPR W HOROMW]HWHVVpIJpUH NpSHV UHIOBNWIiOQL
UuiQ LV Oamezbrt W XMRURN HVHWpPQ PHJOHKHMAas#etH)] G\WWHR UL D
vagyis a kikblUy pUWpPNHN V&U&V|GpVH OLQGH] DJ]W VXJDOOMD
WHJQDSLWyYO YDJ\LV SXV]WiQ D KR]DPRN V]yUyGi¥iW YL]V.
JRGW LG VIDNRN N|YHWLN HJ\PivW (] D] HPSLULNXY IHOLVF
ILNiFLYyW PHO\EHQ D YRODWLOLWIV QDJ\VIiJD I«JJ D NRUIEE
WHKIiW U|YL G HIQgy\WWedd Mbd@OWB-HF LI LN iF $\& +W DN P vB-J p V
ODPLQW DQQDN iOWDOiQRVtW R \WWQ M N IMRGHBINPERDROES 58& + PR C
UHVV]LYV PRGHOO Y }QHD\Gp\GHO B WRIBMRMDRLIiMiEyO

o, 2=Var & &_1,&-2,.. =E & —E & 2 Et—1,Et—y onn
OLXWi® =0 tJ\
O, 2=Var & &_1,&—2 . =FE & €_1,8_2, . .

Mivel az DXWRUHJUHVV]tY IHOWpWHOHYVY KHWHURV]NHGDV]WLFL
YPOHWOHQ YiOWR]y DODNX@i¥ i EHD QU BVX MARW BIK D WA N Y K\R I\

2 — 2
& = Qg + a1E:-1,

vagyis:
0, 2=ay+ a1 + uy,

aholu; D VIRNiVRV 1+JJHWOHQ pV D BepRMWigdisRIGIDAY ~ IHKpU
LPpQW OIWRWW PRGHOOW $5&+ PRGHOOQHN QHYsH]]*N Wi
OHOWHWpVW WDUWDOPD] 1H IHOHGNH]]*QN PHJ HN|]JEHQ D
PRGHOO*QNQHN FVDN HJ\ UpV]pW N peBddhazzadl] VH H B GIP WH ® M H
WR]y EHFVOpVpUH V]ROJiOy HI\HQOHWHW LV YDJ\LV D WH
t U Kiblg\(Varga, 2001)

1 (QJOH D] (J\HV+.OW .LUIO\ViJ LQIOIFLYMiQDN YiOW R MNRRLNINiRLyHKR] P
YDJ\LV D] $5&+ PRGHOO HOV DONDOPDYINW VISP QA OD VWG NRU R QW HIQ HF
]JDW HO UHMHO]pV pUGHNpPEHQ W|UWpPQW

2¢ IHOWpWHOHYV LOOHWYH IHOWpPWHO QpON+OL Y DHWAL D QPR IQDW ND] I @/ pN¥
LOOHWYH IHOWpPWHO QpON+OL YiUKDWy pUWpN

3 UgyancsalE &, =0 miatt, DNiU D]JW LV PRQGKDWMXN KRJ\ D YRODWLOLWIVEDQ C
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Ve = Bo + B1X1¢ + BaXor + -+ BrXpr + &,
2
€t~N 0, O-E t
2 _ 2
O 2=ag+ a g1 +uy,

aholy az HUHGPpQ\Y i®WR]ly, PWRGHOO PDJ\DUi]y YeOWR]yL
GHOO PiVRGLN HJ\HQOHWH H Jogdinar fReg@LNRIOL D | Y Y THH W O AW
YDULDQFLiIMiKR] UHQGH QM2 pQ @i N R XWEDEHWD Y FORU Ray V]WRF|
PDWRW N|YHW $] LPpQW OiIWRWW $5&+ PRGHOO WHUPpV
NpVOHOWHWpPVHNNHO LV YDJ\LV
Oc § = Qo+ ar6fq +apel ) + -+ agefg +uy,

aminek HOKDV]QiOiViY DANACHrtdddd vfsy 18909)
Ve = Bo + B1X1; + BaXar + -+ BrXpr + &

gt"’N 0, O-g %

2 2 2 2
O-g t — 0(0 + Ollé‘t_l + azgt_z + i + a’qé‘t_q + Ut

$] $5&+ T PRGHOO Pph VOMWPDX@IIFRYDHBHEHPSRQWIMEYO HO Q
EDQ LV IHOtUKDWY (J\V]HU &V QWM pN W RNYL IEHEMS;Chpoviban] & Q\O D J
VIDNLURGDORPEDQ A \PHO\DHQVWDEN] (HOMG HW Ldf HM M 8 EED/QV HP C
kalmazzuk. Ezek szerinta85&+ T PRGHOO PHJIHO&fentHRUPE BRUtWRWW
valensalamD D] DOIEELDN V3BOLQ®) tUKDWy OH

Ve = Qo+ @1X1¢ + QPoXpr + 0+ QpeXpr + &

& =V, 0F v,~N 0,1

of =g+ ayef g Fazel, o agel gy

(]I HQ D SRQWRQ IHOPHUO D NpUGpV KRJ\ YDMRQ D] iO\
PRGHOO DODSYHW IHOWHYpVH 9DMRQ D QDSL UpV]YpQ\iU
PRN LG VRUIEDQ WpQ\OH DH W@ H KOOWHORMNMW HN

( NpUGpV PHJYIODV]ROIVD pUGHN pfE&G W DMW GHRN BAHHP\X] W/ B
NpW DOBySGNWHWUWIAHNHY OHK leWkpKRIJ\VHPIN/]«NVpIJHYV D PRGH
IRO\DPDWNpPQW YDOyYy EHFVOpVH FVXSiQ HJ\ YIUKDWY pUWpI
jait kell vizsJimdnk $] HPSLULNXV YL]VJIiODW VRUIQ XJ\DQDNNRU
KRJ\ D] $5&+ KDWiVRN WHV]WHOpVH HO WW D KLEDWDJRNED
PHJIHOHO PRGHOOW NHOO IHOIiIOOmaypenD] LIG WIRRhE PQW pN
vannakaz $5&+ KDWiVRN DNNRU D OLQHIULY PRGHOOEHQ $50%
QDN QpJ\]HWH DXWRNRUUHOIOW $ MHOHQVpPJ IHOWVPHUpPVH
KDWszenkRPRVINHGDV]WLFLWiV HVHWpPQ D Y pkodHheéggye YIiOWR'
OpMHNN|UQ\pNVMYO MJU O KD&KineROKPIWY VIyUyGQDN (OOHQNF
vagyis heteroszkedasztikus modellben azonBanrO H Q W L IEUIKR] KDO/RQJ O YWVWH |
is O W K [Rap¥aR R013 pp. 33y

“$ KLEDWDJRN QpJ\][HWpQHN NRUUHORJUDPMiUDI|SHO®PQMW D L%JVIRQUED
$5&+ KDWIiVRNUD
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3.IEUD $] $50$ PRGHOOEHQ EHFVeOW 1<6( &R QDSL iUIR
heteroszkedasztikus reziduuma
JRUUIV 6DMiW VJHUNHV]WpV <DKRR )LQDQFH E DOD?

$] LPpQW OiWRWW HOMiUiVQiO QpP LR HIEE N W-00EE] RgM
JiOKDWY PyGV]HU-LM]teszh ABARCH/0 WHV]W OpQ\HJH KRJ\ D] X
OLQHIULVY PRGHOOEHQ EHFV+OW UHJUHYV ¥))legy ARG\HOQ OHW KL
GHOOW LEDaOKS,\2DUR pP.1889-391)

el = C+ Pref g + pagl o + o+ Ppedp +uy,

aholT-R%, YDJ\LV D] LG VRUL PHJILJ\HOpVHN V]iPiQDN pV D
nak a szorzata, eg(p HORV]OiVKR] WDUW D]RQ QXGAEWLSRWp]LV PH
$] $5&+ KDWIiVRN HPSLULWK¥YEWMKS][WNHRCPIS/RKM LQGH[ DO
V]iPtWRWW QDSL ORJDULWPLNXV iUIRO\DPKR]DPRNDW $50¢
2003 MD QYW RNWWNEHWW $] DOIEEL WiBPQQBW XV\PRGM C
ben NHOHWNH]HWW UH]LGXXPRN @HWHURVINHGDV]WLFLWiViW

WIiEOi]DWLMSS\&HV]W HUHGPpQ\H

Heteroskedasticity Test: ARCH
F-statistic 223.1138 |Prob. F(6,3256) 0.0000
Obs*R-squared 950.6907 |Prob. Chi-Square(6) 0.0000
JRUUIV VBMNWHV]IWpV <DKRR )LQDQFH E DODSMIQ

OLXWiQ PHJJ\ ] GW+QN DUUyO KRJ\ D] $5&+ éeRHHOO DG

VeQNQHN |HROQWRWOQ+QN D PRGHOO DONDOPD]KDWYViJiQDN

szerint, mivel 62 IHOWpPpWHOHYV YDULDQFLD GHILQtFLY V]HULQW

€2 1,62 .. ¢4, VILQWPQ QHPQHJIDWtY pUWpPNHN tJ\ D] HO EE OiW

PUWHOPH]KHW N KD WHOMHV+0O D JRapai,@0LB HIHWLYLW VL I
Va; 20 j=0,12,..,q

OHIJMHJ\H]]*N KRJ\ D IHQWL UHOiIFLY WHOMHV.OpVH F
QHPQHJDWLYLWiV EL]WRVtWiViKR] H] iOWDO D PRGHOO pU\
D] HQQpO J\HQJpEE WHKiIW V]*NVpJHV pV HOpIRPpDBONHOW
]XQN DJ]W H]JHN DODSMiQ LV N|QQ\HQ EHOiWHKDWMWXMNpKRJI\
YHV]pO\H]WHWL D QHPQHJD WL YLEVWSLH FHLOMKNp MH/® W O MMM B
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yV SUREOpPPiINDW LViOMW D0 @ REM? RRBKDWY KRJI\ D] $5&+ PF
DQQiO QHKH]JHEE NH]JHOQL PLQpO PDJDVDEE D NpVOHOWHW
YDODPLQW D KR]DP LG VRURN IHQWHEE HP OjeWrntewnigy DUP D G
HO UHOpSpVW D] $5&+ PRGH gmllealevBt@li QaRAYtWRWW YiOWR]DW

$] iIOWDOIQRVtWRWW DXWRUHJUHVV]tY KHWHURV]HGDV]WLFI

$] IOWDOIQRVtWRWW DXWRUHJUHVVIDY WKRHWHBIRDWBDGQ V A8 b |
HI\PiVWyO 1«JJHWOHQ+*O iP V]IJLQWH HJ\ LG EHQbaAR.XxAWWDWWD
PRGHOOEHQ VIHUHSO iOWDOIQRVtWiV OpQ\HJH KRJ\ D YpC
PDJ\DUily PiVRGLN HHERMOHWERRWUD YRQDWNR]y YRODWL
YDULDQFLD NpVOHOWHWHWW pUWpNH LV PHJIJMHOHQLN $
(Bollerslev, 1986; Taylor, 1986)

Ve = Bo + BiX1e + BaXae + -+ PrXpe + &,

E = V¢ O-tz, vt"’N 0,1

2 — 2 2
gy = Ay + a1&1 + Y1021 + Ug-

$ IHQWL PRGHOOW *$5&+ PRGHOOQHN QHYH]]*N PLY
VRGLN HIJ\HQOHWEHQ PLQG D YpOHWOHQ YiIiOWR]y PLQG D
szerepel.

$ PRGHOOEHQ HQGRJpQ ofi 0HVORV p WH@®W W MDUKLD®E LD H] H
Q\H] W O 1¢JJ HJ\ KRVV]~ WiYRQ pUYpQ\HV iWODJRV pUWpN
vagyis D] HUHGPpQ\YIiOWR]y ERIGVONRJYKLEIRUPDFLYQNWYO WR
YDULDQFLiIQDN D] HOV UHQG& NpVOHOWHWpPVpPW O a$ UHNXU
Wy KRJ\ PiU D IHQWL *$5&+ PRGHOO HVHWPpPEHQ LV Yp.
QpJ\]JHW KDWIiUR]]D PHJ D I|H (BVéqke/ PDO2Hbp. 30B)ULDQFLD pUWpPNp

(]1]JHO HJI\eWW WHEAREGN podgIHSNHQ/ HUMHVIWKHW PBJIJDVDEE
WpVHNNHO LV DPLW KD PHJWHV]* QN DNNRUBoHe@sXWXQN I
1986; Taylor, 19886)

Ve = Bo + BiX1e + BaXoe + o+ PrXe + &

Et = V¢ O-tz, vt"’N 0,1

2 2 2 2 2 2 2
Of = Qo+ A1E_q + A&+ + Agéf_g +V10i_q T+ V20i + -+ Vp0Oi_y, + Uy,

aholg D NpVOHOWHWHW\&HGLI\|BIWHV OKHEWHWHWW EHFV.OV
OL )LJ\HOHWRHN i EEYiHKRZs?, vagyisavDULDQFLD HO UHMHO]pVpC
PHJIHOHO iIWUHQGH]pVHNHW pV EHKHO\HWWHVtWpVHNHW |
jutunk (Darvas, 2004) $] iOWDOIQRV *$5&+ S T PRGHE©@YSHFLILNIFLY

2 _ 2 2
& = Qg + a;+v1 1 + .o+ oy .9 + Vmax 0,9 Et-max .9 —VilUi—1
- .. _]/put_p+ut

DGYyGLN DPHO\QpQypOWir-Q HR/\ B WjgtbQuagyise? IHOIRIJKD Wy
egy olyan sztochaszti IRO\DPDWNpPQW maxPPHD\ SS80BRGHOOEHQ KDV
PHJ (] D YRODWLOLWIiV QpJ\]JHWpUH YRQDWNRP)U@WQXHJIpE
QpJ\]JHWHV KR]DPRN DXWRNRUUHOIFLYLQDN NLV]&UpVpUH
YRODWLOdinal ereoQHRULD QFH P H JRdAWAS] BOR4) ViU D

3pQJ+J\L LG VRURN ugyaBsd O0ONH] PONRIU-O IHO D] LIpQ\ KR.
UO LG UH YiOWR]y KDQHP HJ\ LG EHQ iOD®REW [LGWH]NDN
YRODWLOLWIiIVIW LOOHWYH NRFNiJDWRVViJiW (] D] pUWpN
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LG VRU PLQGHQ LG SRQWMIEDQ $] INRQRPHWULD Q\HOYpPQ
variancia mellettV]*NVpJHYV HJ\ NRQVWDQV IHOWpWHeDp@QHIN QpL YLC
N e Qvariancia PHIJKDWIURBWARCH PRGHOO PiVRGLN HJ\HQOHWRQpE
ARMA[maxp,q),p] IRO\DPDW IHOWpWHO QpON+<OL YOUKRBW iRPW PNDp
rint (Bera x£Higgins, 1993)

Qo
UEV =Var & =

- 4 ) p .
1 =1t oY

Ennek PHJIHOMWOIHQWL IRO\DPDW V]LJRU~ VWDFLRQDULWI
DOIEBHUJLV]WHQFLIUD YRQDW N @bugé\tPitard) 19929) WHOMHV -0 p\
q 14

V= a; + )/j < 1.
i=1 j=1

$ IHQWL UHOiFLY WHOMHV«OpVH PHOOHWW D P~-OWEHOL
QpON+OL YDULDQFLD YpJHV SR]LW tiyyapakksndN W $ P XNRBIWMMLIN X V
D SpQJ*J\L LG VRURNUD LOOHV]WHWW *$5Kk p BWp NPIRI® H OiO MN
EDQ QHP WHOMHYV «&kkp} aHEODOR\EPLWIHHO \Q p @ NOOL YDULDQFLD Np¢
MHOH QHJDWtY tJ\ VpU«O D PRGHORYV DPNWHOPHDAHIAL PIH (
GHOOH]pV VR dilgozauwkia@ i EBHIHOpIV]*QN D] HI\WW]JHU&IEE *$5&+
ILNiPLLy]VIV@D WiltpWHO QpON+OL YDULDQFLD H] HVHWEHQ D
t U Kl (Bera +Higgins, 1993)

Qo
UEV =Var & =

1- a,+yy

$] HO ] HNNH®aj¥,WKR2QHVHWPQ D] ~Q -WDMOLALQRELIDU QW PV
OHQVpJpYHO iO®AX NNt HEBMDFLRQDULWIV VRNNDO NHYpV
mint aNiUYDUKDWy p U Wans vQtel ROV I H O \wgyanisl KHRJPW B NiIRFNi]DW
szmtPLQGHQ KDWiURQ W~0 Q QHP W~O VJHUHQFVpV D SpQ]Je-
DIW PpJ D NpV EELHNEHQ LV OiWQL IRJMXN HJ\iOWDOiQ Q}f
MHO&RQVpJ

$]W OiWMXN KRJ\ D IHQWL NpSOHW MREE ROGIE®IQ iOOy
D IDMWD iOOD QGmVWH]JRKEDN) RHU $ E HHDWY @\W Ha@larQia,O N« O L
Var e, pSS~J\ YDOyV]tQ&VpJL YiOWR]y DNPY@WDD]WiRSLHDNWW
|HO W paNad@aV¥r ¢, _4,¢_5,... D PLQWD DODSVRNDVIJEYyO HOPpOHI
NLYiODV]WiWN XWi@ HUUH D] pVJUHYpWHOUH DODSIR]YD DO
O*QNHW DPLEHQ N+O|QE|] HJ\PiVW N|YHW LG V]BNRN NRI
V R Q QHWAG,12001 pp. 83-101)

ORGHOODONRWIV

A PyGV]JHUWDQL UpV]EHQ iWWHNLQWHWWeN D KR]DP LG VRL
WRYIEHJJ\ ] GW+.QN DUUyO KRJ\ D *$5&+ PRGHO®p @aHW H @®HO
SRW Q\~-MWKDW WHFKQLNDL HOHP]pV*QN HONpV]tWpVpKH]

hoz: /iVVXN PHQQ\LEHQ VHJtWKHWWH YROQD Di iU]XKIPQi\EHN |
HO UH MHO]pVpW HJ\ *$5&+ UHJUHVV]LYUD DODSR]RWW WHF|

$] HO ] |VV]HIFRPREIY]RUtWiIV EHYH]HW@V LYQMOH NDIOMX K$B&+ YDJI\LV
modelleket(Mills, 1999)

18 A variancia nemVWDFLRQDULWiV pUWHOPpPEHQ WHKiW D IHOWPWHYONHY YDULD
SHQ D *$5&+ PRGHOO DODSMiXO V]JROJiOy KR]DPPIDG VI W\H I iDK DWW yE L
XWyEEL HVHWEHQ SHGLJ D IRO\DPDW YpJHVY YDULDQFLIiMD QHP NpSH]KtE
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A NRUIEELPHIJBERNIRPAGHOODONRWIVXQNziip ®MOQW DNRIFSNY HD.
piaci NJU*OPpQ\ V]pW PHJHO ] Q]YHN H GEr\igyartishh Hézaf>GN\DRAU V D
YLVHONHGpVpRHNY N \W&gzaheitd/volnaHO UH gNRQRPHVW@GLDL V]yK
p O PHV WU XN W XOUH KOH. WHVES JWPIRAD HO MIHO piW Ve N D] Ak G PVpRQUE DMH W W
PHIJIIRQWROIVRN WeNUpPpEHQ OIWQXQN NHOO KRJ\ Dg iOWDO.
UH]VLPYiIOWY PRGHOOHN (Brodk3,\ 2BI2 py/ M31H%3; RapRaN ROY3 pp.

126) ( PRGHOOH N R@MHEyADy ioOwDO LIJI\HNPMRGEHO EH@SEWMH &R J\
~Q J|JUG+O UHJUHVV]LY UROOLQJ UHJUHVVLRQ WHFKQLNIil
szerint MDQXiUMiWyO NH]GYH ~MDEE pV ~MDEE)pX#8iV LG VR
OXQN RO\ PYGRQ KRJ\ D NH]G KyQDSRA |PICQ®WNM®NHV B I ENHX
eIYpJ-OOpgp\V]WHW HQ D RNWYEHUpYHONWMEG WGp Y AVAH KipA |
XWROVY pYHV PLQWIiKR] (] iOWDO HJ\ nioHellbehOrin@eid Q VSHFLI
VIDNKR] KR]JJIUHQGHOKHWMeN D/ ROOWALVOH® i@ p ® N WPIN yW U LB
hogy H] D] pUWpN HJ\IRUPIiQ UHOHYIQV D] pYHVWHKIWDNM JJLV ]
I VV]JHPpUKHW Yp YiOLN D] HJ\PiVW iWIHGpVVHO N|YHW LG
MHOOHP] NRFNi]DWL VJLQWHN QDJ\ViJD (KKH] DOLWRYIiEELL
modellVSHFLILMDFQWIBNVpPpJ*QN

e = Ct+&,

& =V, 0F v,~N 0,1

0t2=a0+a15t2—1+)/10't2—1+ut'
DKRO D] HOV HJ\HQOH\WW) NYSH Gd? mdexy O0D/G RIliy My N X OiO W
NYSE
folyamhozamotM H @, |©lh Zf\,W.LiWKDWMXN KRJ\ D] HUHGPp€LQR\YIiOWR]
t—1

SiQ HJ\ NRQVWDQV WDJRW KDV]QiOW X QHNP SHR@ WHMiEdy & pX 1 VD (
folyamat YiUKDWy pUWPpPNpPpQHN EHFVAZpMB HPEE+Q NP IW|RIE S R QRWM |
V GOHIBWpPpWHO QpR¥MNIQDWNRWDOAYIFIWWVMIHUE&HQ PHIKDWIUR]KD\
FLy DODSMiQ D] LVPHUW IRUPXOD V]JHULQW
- 2 — %o
UEV—Uc—l_ w7

(] D] pUWpPN WHKiW HJ\ DGRWW pYHV PLQWD NRFNi]DWR"
UHJUHVV]LY i OMNDIDE F DpOARVB/HEIDHN XV LG VRURNDW UHQGHO<QN
VSHFLILNiIFLYKR] $] HJ\PiVVW QNQHHWP H XM O [BX¥ P)\@ S/ORND P p W H L
WpNHNHW YpJV VRURQ HOWpU IHOWpPpWHO QpONe®@L YDULD
akban UBB pUWPpPNHNHW HOUBOGORID\BUEQE N WanKBIYYV ]| QpSWHWpPpVW
PD]XQN H]pUW D] HJ\HV P EIQIFgiFNV X BHFN POMWROY/WYIBY QDS XN NF
]IDWRVViIJIW WHNLQWYH N<O|QE|]JLN HJ\PiVWyO (] DIODSMiQ
byORWRFNIi]|DS¢GRWYWAIMHOHQW V Q|YHNHGPVYYHW NFN]|WNMQ@QEWXNpUF

(O] OHJ OIWWXN KRJ\ D SpQJ]*J\L LG VRURNDW D YDULD
VIHULQW PHJN<O|Q E E] WRiIFRBsHDNV3Qylagd T XDWRWEW SHULYGXVRND)
VRURQTEMHMkaGEOHP ]pV*QNEHQ HQQMH N PH YIiHO B ODHQ VipW P
] fokozatosAEHOi]DV R GiV iWimuiali. Erpvikug Qrereteinid O D &zks Qidni
YpOMeNa KRRMYV]IDQWDUWY PDUNIQV iUIRO\DPWUHQGWHN HJ\UH
O yBkboks, 2002 pp. 404-409; Mills, 1999 pp. 136-139; Rappai, 2013 pp. Middezek
DODSMiIQ YDOyV]tQ&VtWM+N KRJ\ D Ufaja] X MHUPIRQ eDWPHRW QQ |

v MDQXiU pV RNWyYEHU N | ]| VSNV WYHDQDW MH BD QP W \MHIBHVML HV HKOYHY |
N|JQDSRNRQ ]JDMORWW pV DNNRU VHP PHQBY JH \PKRND VN Q N HAL HYINSIREND \
WpVH $] HOWpUpVW WHKiW D] LG VRU QHP HNYLGLV]WiQV MHOOHJH RI
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NHGpVL UiWwiziptemabkidd ®FNi]DWONOWRGY NHOO HQ DO®BFVRQ\ V
zi $ UpV]YpPpQ\SLDFL EXERUpPN NLGXUazDEM N D WHpON MWNV @\ YYHHNWAIGH
re, valamint d\UH Q|YHNY PpUWPpPN& YiOWR]iViUD V]iPtWXQN 6 W
YLVV]DHYVpVIW VH® YIDM XN NL a&vRdancl Dedniali@DXIQ W iy MHOHQ
JPYHRROJR]DWXQNEDQ H]HN XWiQ D WHFKQLNDL HOHP]pV Op
PyGVJHUpPWHOV] QN PHJJ\ ] GQL HO |JHWHV IHOWHYpVHLQN LJ

%iU D] HGGLJLHNEHQ D UpV]YpQ\SLDF MHOOHP]pVHNRU I
gyatkoztunk, aNpV EELHOHBEHR{@PV*QN pUYpQ\HVVpIJpW NLWHUMHV]WH
PHIJKDWIiIUR]y W ]JVGHLQGH[HW LV ILJ\HOHPEH YHV]*sQN OHJN
QpPLNpPSS |QNpQ\HVH QeiNdLr'\Wp DY RMHRNWW i B QMGIND QHPo-IHOWp W
GROyJLD DODSMiQ W |dzaihm@D]N | VNdrEdh & iW-RWW LQGHH- PHIHJI\F
ban, hogy valamilyev ~O\R]iVL PyGV]J]HU DODSMiIiQ D] LQGH[MRVIU WD
JRV iUIRO\DPiW WeNU|]JL (] iIOWDO OHKHW VpJe@QddanQ\tOLN
PHJIiOODStWHWU@PWYH KRJ\ D] HPOtWHWW LQGH[HN-pUWpPNpPp'
]JpVeQN HUHGPpPpQ\pW H]JHN XWiQ D] DOIEELDNEDQ OiWKDWMX

A technikai elemzpV HUHGPpQ\H

4.ifEUD $ IHOWPWHO QpON+OL YDU L B&Qdd) RYSE CD. ipdexV pNp QH N
DODSMiQ
JRUUiIV 6DMiW VIHUNHV]WpV XOKRRIQLQDQFH
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iEUD $ IHOWpPWHO QpON+OL YDULDQFLD 8(9 pUWPNpPQHN
FRUUiIV 6DMiW VIHUNHV]WpV XOKRRIiQLQDQFH

iIEUD $ IHOWpPWHO QpON+OL YDULDQFLD 8(i8depUWpNpQH

DODSMiQ
JRUUiIV 6DMiW VIHUNHV]WpV <DKRR )LQDQFH E DODS
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iEUD $ IHOWpWHO QpON+OL YDUL R &HNBSDAQCopitbdkp NpQH N

DODSMiQ
JRUUIV 6DMiW VIHUNHV]WpV <DKRR )LQDQFH E DODS

iEUD $ IHOWpWHO QpON+OL YDULD@EIFDSESQ inged WpNpQH |

DODSMiQ
JRUUIV 6DMiW VIHUNHV]W p)VDODISRRQ)LQDQFH E
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Afenti VDMiW V]HUNHW W W& QB SZRIEV N H BNOMO DNIX OiViw P
D SLURV YRQDOODO DYy @IEIRW W U R B YD FIDQ YININV ) BERiGheO W H W Q L
KRJ\ D] iOWDOXQN YL]VJiOW IR O vvenD\W GG IDVI]UNDR VENSNDW@ PP M/
IpOUHY H]HWegy@dpk'HHW DEODNRNE/R b W DU R @ V) RHLU W @ WHIMG p V H
miatt ugyanakkor ezt R iEUi]JROiVL IRUPiW WDOiOWXN*®Dp OYHIM]Q Q VE I VK |
WHQJHO\HQ V]JHUHSO GiWXPRNMIHPDI@MWNNIMBMAOPOHY SHULY
MHO|OLN

$] IEUMDQ~ViJD VIHULQW D] 8(9 pUW N piz ®XORHVHGDI M Q WP i)
YIiOWR]iVW PXWDWRWW D] HO THD/BIV. IWXUH DG KW DY B B VOW W p
iOODQGYViJiW ILJN\HOKHWM+N PHJ ,QQHQW O NH]GYH D]RQE
szakraHJ\UH Q|YHNY PpAOtWHPNERQ QIGRERWWMXN WHKiW KRJ\
HJ\pUWHO PI& JNOOWPHMW Y PHJ D] 8(9 pUWpN HégyBOD N& O/ MIEB @/
pULQW NLVHEE HOWpPUpVHN H]W PHJHO ] HQ LWPHVIBWOKNW
D] 8(9 pUWPKHN AJ|UGtWpPVW  N|YNRUHEE Y Li0\@DMpyeQ HND I
OHQ NRPRO\DEE HOWpUpV D YL]VJIiOW LG V]DN HOHMpQ Oil
cVHQJIpVpPKH] NJ[WKHW (]JW D PDJ\DUi]Da\NRSDAR CoWrideR VWD QI
HVHWpPEHQ D W|EEL LQGH[KH] YLV]IRQ\tWYD MyYDO ODVVDE
FVINNHQpPVH (EE O D VIHPSRQWEYO N+O|Q|VHQ niwlGHNHV D]
'-$ LQGH[NRYDHCEBBLKMYXPOHNVOWDFVRQ\DEE D WHFKQROyJL
YIiOODODWRN SDStEMBOQDUWWPNENIEHN D YL]VJIiOW d-G V]DN
QpVH WHKiW MyO OiIWKDWyDQ D NV UpU pKiGlg\dtehdati]DWL V

V]IpW O D Y D WIKDHNFA DNiXYAB@OERMQ | YHNY P p Y WhpahakH Q
$ KyQDSUyO KyQDSUD Q|YHNY DPSOLW~GyM~ Nalvaridr@ JpVHNH
cianemVWDFLRQDULWIV MK @ QW p JiEA0 B DS IV PWHD OBRS t W K D W
YDULDQFLD PiU M~QLXViW D] iEPUH NHR® éMeBZttY RAQID-OODO |
QiULXV NEHDOBIMWQ WHKiW D] HOHP]pVe+Q NokW UV H @ NNHIGSHY] p KH
VWUXNWXUIOLV YiOWR]iViUD NpV]*OKHWW+QN YROQD $ SH
mindenestreD NRFNi]DRLIQ BH@WDWiURQ W~OL QétHNHGpPVpPUH ILJ\

.RQNO~]LYy

A NRFNi]DWL V]ILQW HO EE OIWRWW DODNXOiVD DODSMiQ
HJ\ V~O\RV NUYQLNXV IHUW ]JpV WeQHWHLW P& VORWSNMDN y$] H
di ODSSDQJy AOi]” IRNR]DWRYV QN MPH®@p VBl QHIDWMDY D8P pL
iOWDO MHO]HW WpelligvRJ XI NKAY QWD ®R M NWD AR WHKKHPUIDVWQ EXN-iVD HO 'V
PHIWHWHWW EHQQ*QNHUyollbh PLQGHQ HKOWLURQ@p @ ~PB-Q|YHNY
VipO\pUH 7HFKQLMMHKHND IR PP QNW HQH GOR p\OH MWL KHB] QRWQ W R
ra alapozottHO JHWHV IHOWHY p Vjuk) Nddw\egyQlyehiape N BQ\RPIAW ULDL P
JDODSRMWHWKQLNDL HOHP]pV VHJItW KHWMNQW YEGIOENMDL N X V
piaci iUIRO\DPHVpVY HO UHMHO]pVpEHQ (J]W PHJHO ] WQ NLPXW
SLDFRW MHOOHP] V]JLVIWHPDWLNXV NRFNi]JDW Q|YHNHGpVp'
OHJpPpQHN PHJYIOWR]iVIW

'ROJR]IDWXQN PYGV]BPDWDMNMWXYN|KERIQ D *$5&+ PRGHOO L
|[VV]HI«JJpV iOWDOIQRVtWiVIW MHOHQWHWWMD DIMQ&D P PGU
HIHQ iIOWDOIQRVItWRWW IRUPIQDN AztvmantihBtRR/ hegy @RWtWiVD V]
E|] PyGRBARCH folyamatok nem egysz&|LJQLILNIiQ \VaDbmQdé Dd-gariph,i N

8$] 8(9 pUWPNHNKH] KDVRQOyYDQ D] HJ\PiVW N|YWWD Li® NR]OWNRPND L W D\D FR/
HOV pV XWROVyYy KyQDSXNEDQ N+O|QE|]QHN HJ\WpPNHNO (W DOIW PR WD WR
VLPtWiVD DGYGLN (]]JHO VIHPEHQ D] 8(9 pUW pNHNOY i ®DUR] Pvpi W HIDJ HEQRWIG
VXO0iVD RNR]]D
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YDJ\LV PLQWiIiQ EHO+OL LOOHV]NHGpVpW (] iOWDO D PLpQNE
PLQ VpJH LV (Bo|l¥rsley KtldM/994; Varga, 2001y RYIEEL NXWDWiV WiUJ\iW
WHKiW D PYGRVtWRWW *$5&P VRQDYWIAFRIPUNDILSHDHP]pVHN |
&VDN~J\ PLQW D] DODS *$5&+ PRGHOO+*QN HOV HJ\HQOHWpP

A VWUXNW XN LPXW YVWQIPWRIDQAHN WRYIEEI D JUDIL&AXV iEUI]
WYyEE IRUPDOL]i@®wok3yaB02 ] ULBA-184YRappai, 2013 pp. 41-43) HO |
IEUINRQ Q\DUIW PHIJHO ] HQ D YDULDQFLD pUWPpPNHN NY
Ezek szerintaZRGD YRQ®DW NRIWPNHN EHFV ORNVEG G RO3BINS telgdt J \
VIHUHSHOWHW UH Jhethé/ ¥ PLG/HINVH W yOCH {VHHVD MHMWEWV PHJILJ\HOQ
PRGHOO H\MlidszkpdpN Y M HO OH PO PXXVDWiyWW (] HVHWEHQ D J|U
IOWDO D YL]VJIOW LG V]IDNJKPVVE(W fUWHAKNWIK pYORNQDWNR
UHJUHVV]LY PHOOHWW SHGLJ DS P REHINChOAd Qabd] WhN-t&HPVHQ D (
Lagrange-multiplik WRW VHJItWKHWQpPQHN D VWU XNWyadi,QQ0d W|UpV
pp. 344-384)

JV]|IQHWQ\LOYiQtWiV

A WDQXOPIQ\EDQ V]p\DH SBDHIN CEEEMEBAN XWWDWIiVRN HUHGPpPpQ\]
zik. AszoftverUHQGHONH]|ERFVIWIVIiHI @R WIRY BVE i RA I MWR WINWQ VHJ
VpJdppUW NPVEKQKWOPDGDViIJPYGV]IHUWDQL ,QWp]BtVRp@m& N .«O|C
*IERak 27'. GROJR]DWRP WpPDYH]HW MpQHN DNL KLQG KR]]
PDL pV]UHYQDVNHEQ /A IJtWHWWHQRIN NPV L WRYIEEI 2URV]
Magyar Nemzeti Bank mMQ NDWiUViIiW D@ LY k@ R_/aWDNJ WDOPL pUWpPNpW
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AvalyV pUWpPNHOpPVY OpWMRJIJRVX®WNVJIPVDDWNRGHR &
EHV]iPROYLEDQ

Kiss EJRW D

$ V]IIiPYLWHOL UHQGV]HU OHJI EE FpOMD pV |HODVGDMDY K® JD a8 B PE it QHIIRVE
J\RQL SpQJ+J\L pV M|YHGHD R/ KEHM\YH W pWQOHDHW V]iPiUD
7DQXOPIQ\RPEDIJ\L LQVWUXPHQWXPRNKR] N|W G YEOVYR]iNUW pNH G
mutatomEH PLQW D PHJEt]KDWy pV YDOYV |VVINpS EMWWRWtW |V HD M QI DLW |
GpQ MHJ\]JHWW PDJ\DURUV]IJL V]pNKHO\&QYiJRO®DL G DAWR Np M BINH G H \p]V P|R/@ § H?
SULPHU NXWDWiV IRUPp\DIED® V(ONNDOSKIHFUUD KRJ\ D YDOyVr-pUWpNHO|
WpNEHQ DONDOPD]]iN D] HJI\HGL pYHV EHV]iPROW]KNNL @ O|MF HOi\® Mt @RI\ ]
OLGIiOW EHV]iPROYMXN VRUIQ D] pUWpPNHOPpPV PQOWVOYPy BRI D@ @ i ©BWRIW
D YDJ\RQ |[VV]HWpWHOpWD]. HJ PIHD HIQ DU JREORP]DL W ]VGpUH EHYH]HW
Olaj- pV *i]LSDUL 1\UW SpQJ]+J\L NLPXWDW DY IMP Y ZVEHEG N Mg U@/ EHHOP P i JHF
pUWPNHOpPV pUWpPNHOpPVL WDUWDOPpPNIQDN DODNXOiViwW D YDOyV pUWpN
adott§iUPD]pNRV SpQJ]+J\L NJ|WHOH]JHWWVpJ iWYiOWiVL RSFLy YDOyV pUWj

KulcsszavakY DOyV pUWpPNHQ W|UWpQ pUWG@NFRSpY SpQJ+J\L LOQVWUXPHQWXP
JEL-Ny G B28, M41

The Role of Fair Value in Annual and Consolidated Report of Stock Firms

The main objective of the accounting system is to give true andidairof the assets and liabilities, financial
and earnings position of the holdings to provide informationirftarnal and external users. In the theoretical
chapters of my thesis, | presented the background of fair value val@ditimancial instruments, as an oppo
tunity to give true and fair view. Then, through primary resednahividual and consolidated annual reports of
listed companies located in Hungary were analysed in present paper.

The primary objective of this paper is to answer the following questibm what extent do the comp
nies apply fair value assessment in their individual annual reportarsblidated report composed by ingrn
tional standards? How does the assessment influence on the result? é$alvedassessment change the admp
sition of the property?

| focused on the valuation at fair value of financial instrumentseofthngarian Oiland Gas Publicrhi
ited Companywhich is one of the largest corporations on the Hungarian Stock Egeh&mong other things, |
analysed the revaluation reserve in the balance sheet - which connects todtiervatufair value-, the effect of
fair value valuation on the profit or loss, and the effects opeaific derivative financial liability (conversion
option).

Keywords: real value, financial instruments, IFRS
JEL Codes: G23, M41

' $ WDQXOPiIQ\ D ;;;, 2UV]iJRV 7XGRPIiQ\RV 'LDNWNJWIXGR® iBUH @ FHLMF L|y MO
6]JiPYLWHO NRA{DNBRIDWOIE@PD , HOV KHO\H]pVW HOpUW GROIJRPXWNDOD S N
konzulense. RQ GR U RV L ) Hygydténki Qopensl

2 $ VIHU] D 'HEUHFHQL (J\HWHP *D]GiONRGIiVW X GRIFPi Ql\i¢4diszako€& pN IHM O
K D O O (ki>§dgokaT®89 AT gmail.com).
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%HYH]HWpV FEpORN

$ QDSMDLQNUD MHOOHP] J\RUVDQ YiOWR]y JD]GD&iJL N|UC
]DWDOiIKR] D V]IiPYLWHOL DGDWRNQDN QDSUDNpV]AV UHOH
YiOODODWL WHOMHVtWPpQ\ pUWpPNHOpPVH D] LG VI®BNRQNPQ
V]IiPROYNRQ DODSXO $ V]iPYLWHOL W|UYpQ\ iOWDOIQRV LQ
KRJ\ KR]]IMXVVDQDN D]J]RNKR] D] LQIRUPiFLYNKR] DPHO\HN
JHVHN (J\UH J\DNUDEEDQ IRJDOPD]YyGLN PHJ D P¥OWYWHOL ¢
SLDFL pUWPNQHN PHJIHOHO YDJ\RQL KHO\]|JHW EHBXWDWiV
P&N|GpVPEHQ EHN|YHWNH]HWW YiOWR]iVRN D SLDFL V]JHUH:
D QHP]JHWN|]L MRJKDUPRQL]iIFLYUD YDOy W|UHNYp¥ D V]iPY
NpQ\VWIHUtWHWWpPN $] HVIN|]IN P~OWEHOL EHNHUYOpPVL pU\
YpW D V]iPYLWHOL W|UYpQ\ NRUIEEL PYGRVtWiVDL HJ\UH W
PPUOHIJWpPpWHOHN YRQDWNRIJIVIEDQ D EHNHU<OpVL pUWpPNU
YDOyV pUWpNHOpPV IRIJDOPD

$ MRJKDUPRQL]iFLY NJ]YHWNH]PpQ\HNpQW D] (XUySDL 8¢
KD]DL V]iPYLWHOL V]DEI-ONRQiKDW i OMBI) OIRSWHWWH D SpQ]Je.
PHJKDWiUR]JRWW N|UpQHN YDOyYV pUWpPNHQ W|UWpPQ pUWPN

(. UHQGHOHW pUWHOPpPEHQ PLQGHQ WDJIiOODPL W |
NIWHOH] Yp WHWWpN D QHP]JHWN]|]L SpQ]J]*J\L EHV]iBROIiVL VYV
GpQ MHJ\]JHWW YIiOODODWRN V]iPiUD EHYH]I]HWWpN D] |VV]H
QHP]JHWN|]L VWDQGDUGRN ,)56 V]JHULQWL HONpV]iWpVpQHN
WHOL 6WDQGDUG %L]RWWViJ ,$6& NpV EE 1HP]JHWN]|]L 6]iP"
NLDGRWW ,$6 OHIMHOHQtWpPV pV pUWpPNHOpPV VWPQGDUG
NHOpVL DODSV]DEIO\NpQW D YDOyYyV pUWpNHW tUMDt HO tJ\
WHWW |[VVIHYRQW NRQV]ROLGIiOW EHV]iPROYN HVHWPpPEHQ
KDWiIiUR]JRWW SpQJ]eJ\L LQVWUXPHQWXPRN HVHWPpPEHQ N|WH
(Nagy K, 2004, pp. 148-153)

A WDQXOPDQWOED SHVWL eUWpNW JVGH 5pV]YpQ\ 6]HNFLY
LOQVWUXPHQWXPPDO NHUHVNHG PDJ\DURUV]IJL VEBNKHO\&
vont (konszolidOW pYHV EHV]iPROYyLW YL]VJIORP (OV GOHJHV Fp
YDOyV pUWPNHQ W|UWpQ pUWPNHOpPV OHKHW VpJpYHO PLO
pYHV EHV]iIiPROYMXN HONpV]tWpVH VRUIQ 7RYIiEEi KRJ\ D]
KRJ\DQ iOO NDSFVRODWEDQ D] [VVIJHYRQW NRQV]ROLGIOW
NHQ W|UWpQ pUWPpPNHOpV PLO\HQ PYyGRQ J\DNRURO KDWiVW
YIOWR]WDWMD PHJ YDJ\RQXN |[VVIHWpWHOpPW $ WR-YIEELDN
gyobb hazait]VGpUH EHYH]HWHWW YiopPWw®NRSD/ULD 10 D WD 8 p2)X £IML
WDWiVDLW D SpQJ+J\L LQVWUXPHQWXPRN YDOyV ptdWpNHOp
]JHP D V]iPYLWHOL PpUOHJEHQ PHIJMHOHQ YDOYV pUWpPNHO
YDOyV pUWpPpNHOpPpV KDWiViwW D YIOODODWFVRSRUW HUHGPPC
NI WHOH]I]HWWVpJ iWYiOWiVL RSFLy YDOyV pUWpPpNHOpPVpPpQHN

'ROJR]DWRP WpPiMIiQDN DNWXDOLWIVIW D] DGMd KRJ\ D
O\DPDWRYV iWDODNXOiIiVRQ PHQW NHUHV]W+<O (] D IdHMO GpV
UiOyGiV UpV]EHQ D EHIHNWHW N HOYiUiVDLQDN NLHOpJtWp
V]iPRV NULWLND MHOHQLN PHJ PDQDSViJ LV KRJ\ D V]iPYLYV
pV HIHQ NHUHV]W+<O D V]iPYLWHOL EHV]iPROy QHP DG PHJE
YDJ\RQL SpQJ]*J\L KHO\]JHWpU O )HOWHKHW D NpUGpV KR
PHQQ\LEHQ MiUXO KR]]i D SpQJ]*J\L NLPXWDWiVRN PLQ VpJpQ
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MyGV]HUWDQ

$ %XGDSHVWL eUWpNW ]VGpQ MHJ\]JHWW YiOODODWRN D Qtf
V]iPYLWHOU O V]yOy pYL & W|UYpQ\ HO tUiVDL V]JHULQ
HOWpPUQHN D 1HPJHWNI|]JL 3pQ]J+J\L %HV]RPIFOM W BN QG DY) &E
V]iPYLWHOL W|UYpQ\ D SpQJ+J\L LQVWUXPHQWXPRN YDOyV |
VPpINPQW NtQiOMD IHO D JD]JGIiONRGYNQDN EJ\ D W JVGHL |
VRUIQ pOKHWQHN D YiODV]WiVL OH{OHWDDYJ i O W i§ B-81\Q D\® NUD
OpVW (]]JHO V]JHPEHQ D] |[VV]JHYRQW NRQV]ROLGIiOW EHV]i
VWDQGDUGRNNDO |VV]IKDQJEDQ NHOO HONpV]tWHQt*N PHO
KDWiUR]JRWW N|UpUH N|WHOH] HQ HO tUMD D YDOyYV pUWpN
DQQDN V]+NVpJV]HU&VpPpIpW KR MiMA NG DD WifDm] NSHDNRIRMD Y HtV
EHV]iPROYMXNEDQ LV DONDOPD]]iN D YDOYV pUWpPNHQ W|UW

'ROJR]DWRPEDQ W ]VGpQ MHJ\]JHWW PDJ\DURUVI]iJL V]f
PYHV EHV]iPROYMiW pV |[VVJHYRQW NRQV]JROLGIOW pYHV E
IRUPIMIEDQ $ IHOPpUpV VRUIQ D SpQJ+J\L LQVWUXPHQWXPR
DONDOPD]iVL N|UpW YL]VJIiOWDP pV HOHPH]WHP H@V VRUEI
YHO $ IHOPpUpPVEH D %XGDSHVWL eUWpNW JVGH E®W]YpQ\ 6
UXPHQWXPPDO NHUHVNHG PDJ\DURUV]iJL V]pNKHO\& YiOO
SPQJLQWpP]HWHNHW PLYHO UiMXN VRN WHNLQWHWEHQ VSHI
EHV]iPROYMXNDW LV HOWpU $VNXENO VRINV WIRHWIIQQ B NP VHIGALL PV
NRQV]ROLGIiOW EHV]iPROYN HVHWpEHQNLP DWPW WLWIRN P
sztW PHOOpPNOHWpPW YL]VJiOWDP

(UHGPpPQ\HN

$] iIOWDODP NpV]tWHWW IHOPpUpV HOV YL]VJIiODWL SRQWM
EHV]iIiPROYyLUD WHUMHGW NL $] HJ\HGL PpUOHJHN HUHGPDp(
VHIJtWVpJpYHO D]JW YL]VJIiOWDP KRJ\ D KDWiO\RV PYL
HQJHGPO\H]JHWW D SpQJeJ\L LQVWUXPHQWXPRN N|UpUH NLV
PLO\HQ DUIQ\EDQ DONDOPD]]iN D YL]VJiOW YiOODEDWL N|U
VIHPOpPOWHWL

e A
11,11%._,

B 88,89%

m1HP DONDOPD]]D D YDOyV pUWPNHQ W|UWpPQ
$ONDOPD]]D D YDOYV pUWpPNHQ W|UWpPQ pUWE
. J
1 iIEUD $ SpQJ*J\L LQVWUXPHQWXPRN YDOYV pUWpPNHQ W|U

D] HJ\HGL pYHV EHV]iPROYNEDQ
YRUUiIV 6DMiW VIHUNHV]WpV D] HI\HGL pYHV EHV]iPROYN D
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$ HJ\HGL pYHV EHV]iPROyY YL]VJiODWIiQDN HUHGPPQ\H \
WRWWD YDOyV pUWPNHQ W|UWpPQ pUWPpPNHOPY OHKHWYVpJIp®
ODODW PONW  YiOODODW QHP DONDOPD]JWD H]W D] pUWPpN
YiOODODW Q\LODWNR]DWRWW WHWW NLHJpV]tW PHOOpPNO}
G|QWpV+eN DODSMiQ D 6]iPYEWWHORJIJOPOWDRN V]HULQWL YDO
PUWPNHOpPY OHKHW VpJpYHO QHP NtYiQ pOQL tJ\ D PpUOHJE
PUWpPNHOpPV pUWpPNHOpPVL WDUWDNLPNKIV W PV VoW HISHOp VL] N
QHP WDUWDOPD] $ IHQQPDUDGY YiOODODW QHP WHV] H
SpQJ*J\L LOQVWUXPHQWXPRN YDOyV pUWpNHOpPVpU O (JHN C
PLYHO D W ]V G {a@tdddk206sW\WD W |[WHOH] D] |[VVIHYR@W NRQV
V]IiPROYMXNDW D QHPJHWN|]L VWD QG DHIS SN & [ B UH.JQ MV HSOpNQ
LQVWUXPHQWXPRNUD N|WHOH] Yp WHV]LN D YDOyYV pUWpNHC

$ 1HPJHWN]|]JL 3pQJ«J\L %HV]iPROiIVL 6WDQGDUGRN ,)56
NRQV]ROLGIOW pYHV EHV]iPROYN Y$ WD 0O/IVWoi MAWND ok QU ] UV
NHOpV KDWiViwW D] pUWpNHVtW KHWR ZSIHGE HIHWH V4 I [QHNW BDNF p
JD]GIiONRGY V]JHUYH]JHWEHQ OpY QHWWYy EHIHNWHWpPV IHGH
OHJEHQ D VDMiW W NH UpV]HNpQW NHOO NLPXWDWeL $]RQ
WpEHQ D YDOYV pUWpPNHOPpPV QHP N|WHOH] FVDN @HKHW Vi
OHWHNHW SHGLJ QHP PLQGHQ YiOODONR]iV DOND®@PD] EJ\
VIWHOL PpPUOHJEHQ NLPXWDWRWW YD OFWRLPOROMOHW W  $] H

m 25,93%

74,07%

m$ PpUOHJJHO V]HPEHQ YDOYV pUWpPNHQ
1HP V]JHUHSHO YDOyYV pUWpPNHOpPV pUW|

2 JEUD $ PpUOHJEHQ NLPXWDWRWW YDOyYV pUWaNHOpPV pU

IVVJHYRQW NRQV]ROLGIOW EHV]iPROYNEDQ
JRUUiIV 6DMiW VIHUNHV]WpV D] [VVIHYRQW NRQV]ROLGIOW EF

$] [IVVIHYRQW NRQV]ROLGIiOW pYHV EHV]iPROYN YL]VJi
HVHWpPEHQ WDOIOWDP D V]iPYLWHOL PpUOHXEHQ NLP
OpNiW YiOODODW HVHWPEHQ D PpUOHJEHQ QHP V]HUHSF
KRJ\ D WiUVDViJRN D] pUWpPNHVtWKHW SpQJeJ\L L@QVWUXPH{(
1iV Q\~MWRWWD OHKHW VpJJHO YDJ\ QHP UHQGHOSNH]QHN |
O\HN HVHWpPEHQ D YDOyYV pUWpPNUH W|UWpQ NRUUWLJiOiV HU
WDWQL $ YDOyYV pUWpNH O pk/DWRQ @D NDi EIHN H iU MAR H WDV +
NLPXWDWRWW pUWpNKHO\HPEQW W DPMIMp NH & piVH OMPUDV Y OP €
J\RQiQDN QDJ\ViJiW pV |[VVIHWpWHOpPW YiOWR]J]WDWMD PHJ
MHOHQW V EHIRO\iVROy WpQ\H] NpQW MHOHQWNH]LN
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$] IVVIHYRQW NRQV]ROLGIOW pYHV EHV]iPROYN HVHWQpI
FVDN D WDUWDOpPNRNRQ NHUHV]W«O YIOWR]J]WDWMD PHJ D °
KDQHP D] HUHGPpPQQ\HO V]JHPEHQ YDOYV pUWpPNHQ pUWpPNH
YIOODONR]iVRN M|YHGHOPH] VpJpW LV EHIRO\iVROMD pV H
VDMiwW 9 MUUHGPpQQ\HO VIHPEHQ YDOYV pUWpPNHQ pUWPpPNHC
EH WDUWR]QDN D PpUOHJEHQ V]JHUHSO NHUHVNHGpVL FpO
kereskeGpVL FpO~ V]iUPD]pNRV «J\OHW pV D SLDFL pUWpN YDO
D NDPDWIHGH]HWL FpOUD N|W|WW SLDFL pUWpN YDOyYV pU\V
YDOyV pUWpNHQ W|IUWpQ pUWPNHOpVpW D QHP]JHWN|]L VWL
EHV]iPROYNEDQ YDOyV pUWpNHQ NHU*OWHN NLPXWDWiVUD
gVV]HIJ]pV*O HOPRQGKDWY KRJ\ D YL]VJIiOW YIiOODODYV
PLQG D] HJ\HGL PLQG D] [VVIHYRQW NRQV]JROLGIOW EHV]
7/EE YIOODODW HVHWPpPEHQ D NRQV]J]ROLGIOW EHV]iPROyY NL
QHP]JHWN]|]L V]iPYLWHOL VWDQGDUGRNNDO ,)56 |WW]KDQJE
J\DU W|UYpQ\HV HO tUIVRN VIJHULQWL NLPXWDWIiVRN PyGRV1
N[]IWW NLWHUMHGW EL]JRQ\RV WiUJ\L HV]N|]IN EHIHNWHW;
IWpUWpPNHOpPVUH D SpQJ*J\L LQVWUXPHQWXPRN YDOyYV pUW
HVHWUH DPHO\HW D QHP]JHWN|]L VWDQGDUGRN D KD]DL V]D
$ SpQJ*J\L LQVWUXPHQWXPRN YDOYV pUWpPNHQdAW|UWPQ
PpQ\UH J\DNRUROW KDWIiViQDN-pOHHA]pSPUH D\LODY\QRVDQDI
5pV]YpQ\WiUVDViIJ SpQJ«J\L NLRBXWNDWNMWS Yy Q)DQVIWRW WD B
QHP]JHWN]]L SpQJ]eJ\L EHV]IiPROIVL VWDQGDUGRN H® tUiVDLC
MiN D YIOODODWFVRSRUW iOWDO WXODMGRQROW SpQ]J<J\L L
A3 IiEWLDO2/ &VRSRUW SpQJ]eJ\L NLPXWDWIiVDLED@-V]HUHS!

OpNiQDN DODNXOiViW PXWDWMD EH pV N[]|WW
4 N\
10000
8.387 8.347
8000 - 7.534
5.660 5618
6000 - preE
4000 -
2000 1.662
. 1455
0- : : :
2004 2005 2006 2007 2000 2010 2011
-2000
S J

3 iEUD $ 02/ &VRSRUW YDOyV pUWpPNHOpPV pUW2ONIHOpVL W

N[][WWGDWRN PLOPLY )RULQWEDQ
JRUUiIV 6DMiW V]JHUNHV]WpV D 02/ &YRSRUW |[VV]JHYRQW NRQV]ROLC

$ 02/ 1\UW NRQV]ROLGIiOW PpUOHJpEHQ V]JHUH$O YDOy
NRQ\ FDVK IORZ IHGH]JHWL *J\OHWHN pV D] pUWpPNHVIWKHW
QHN KDOPR]JRWW QHWWy YiOWR]iViW WDUWDOPD]]D (QQHN
veW HQ D] pUWPNHVIWKHW SpQJ]+J\L HVIN|JHLW YDOpPV pUWpI
YHVIWHVpJ N|]JYHWOHQ+O D] HJ\pE iWIRJy M|YHGHOHP YDOy
EDQ W|UWpQ HOV]iPROiViYDO
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Acask IORZ IHGH]HWL «J\OHW D SpQJ]iUDPRN YiOWR]pNRQ\\
D IHGH]pVH DPHO\ HJ\ PpUOHJEHQ V]JHUHSO HV]QDPJHO YD
YDOyV]tQ&VpJIJHO HO UH MHO]JHWW «J\OHWWHO NDASFVRODYV
YIiOODODWFVRSRUWQiO D IHGH]JHWL «J\OHW Q\HWHN{pH pQHN
OHQ+0 D] HJ\pE iWIRJy M|YHGHOHP YDOYV pUWpN mtdWpNHO¥
OiVUD $ YDOYV pUWpPN pUWPpNHO pV Lz W\ LEVO BJIHNO [SOAVHHIWLW H

1 WIiEOiI]DW $ 02/ &VRSRUW YDOyV pUWpN p UD\GINMBIN VAL VO 1L
Forintban)

2005 2006 2007 2008 2009 2010 2011

&DVK IORZ IHGH]HWIp «
NHOpVL N*O|QE|]HWH

eUWpPNHVtWKHW SpQhe
WXPRN pUWpPNHOpPVL N

-4.709 | 1.132 60 -2.856 | 1.338 351 1.160

-2.016 | 2.136 670 -4.259 | 8.464 | -1.164 | -3.076

eUWpNHOpPVL N<O|QE|]H -6.725 | 3.268 730 -7.115 | 9.802 -813 -1.916

9DOyV pUWPN pUWPNHQ 1.662 | 4.930 | 5.660 | -1.455 | 8.347 | 7.534 | 5.618
JRUUiIV 6DMiW VJHUNHV]WpV D 02/ &VRSRUW |[VVJHYRQW NRQV]JROLCG

$ 02/ 1\UW NRQV]ROLGIiOW NLHJpV]tW PHOOpPNOHWPEHQ
GHILQLiOMD
DJRQ EHIHNWHWpPVHN YDOyV pUWpPNpPQHN PHJKEDWIiUR]JI
O\LN V]JHUYH]HWW SpQJ]-J\L SLDFRNRQ D PpUOHJ IRU
NJOWVpJHN OHYRQiVD QpON+OL JiUy SLDFL MHJ\]pViU D
D SLDFL MHJ\]pViUUDO QHP UHQGHONH] EHIHNWHWDp\
PiV OpQ\HJpEHQ DJRQRY MHOOHP] NNHO UHQ®HONH] |
WpNH YDJ\ D EHIHNWHWpPVHN DODSMiW NpSH] QHWWy
W|UWPpPQLN 02/ pPYL pYHV EHV]iPROYy
$ 02/ &YRSRUW pUWPNHVIWKHW Sp8JaplU Wi NNH YW KH WV
WHWpV D -$ds$ GLGHIpV]tW PHOOpPNOHW LQIRUPIFLYiL DODSM
ViUD FVXSiQ D-E$IB)OGYG pUWPNHVtWKHW EHIHNWHWpPV HV
VIHUYH]JHWW SLDFRQ NLDODNXOW iUDW $] [VV]HV W|EEL |
WHFKQLNiIN DONDOPD]iViYDO iOODStWMiN PHJ D YDOyYV pUW|
2005-EHQ pVEDQ PLQG D FDVK IORZ IHGH]JHWL sJ\®HWHN |
«J\L HVIN|]IN YDOyYV pUWPpPNPEHQ MHOHQ ViaV aRg¥BDdNHQp W VN|Y
SpQJ+J\L YLOiJYiOViJ KDWiViUD VRN SpQJ+J\L LQVWUXPHQW X
$ IHGH]JHWL *J\OHWHN D PHJYiOWR]JRWW ELJRQ\WDODQ JD](
WRWWiN D PHJIHOHO HUHGHEDXHNHW LO/BIVY+ NE HYQGLY ]WH V p J
WDWiVUD D YDOyYV pUWpPNHOpPV N|YHWNH]JWpPEHQ $] pUWpN
PLOOWPOW VINNHQW (QQHN N|VIEQIKQHIY VXMW REINH Up
PLOOLY )W WDUWDOpPN NHUSD WM ]NRIP X UMD MN VDU DH OHE] G MIL
PUWPNHVIWKHW SpQJ]+J\L LQVWUXPHQWXPRRL QDWW pJpQ |
WR]JRWW H]]JHO FV|[NNHQWYH D YIOODODWFVRSRUW VDMiW V
2009-W O D FDVK IORZ IHGH]HWL *J\OHWHN YDOyV pUWpNp
EH PtJ D] pUWPNHVtWKHW SpQ]JeJ\EHQV NI PI\W YDV [y N EFHUIQV @ NYH
majd 2010W O FV|NNHQpPVW PXWDW
$ YDOyV pUWpPNHQ W|UWpQ pUWPpPNHOpPVE O V]iuUPD]y puUW
OHJEHQ KDQHPkDtaWiMBEPOPQLY VIHUHSHOKHWQHN $] HUHGH
PUWPNHQ pUWpPNHOW SpQJeJ\L LOQVWUXPHQWXPRN D PpUOH.
HVIN[]IN pV NJ[WHOH]JHWWVpJHN D NHUHVNHGpVL FpO~ V]iUF
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pPUWPN IHGH]JHWL *J\OHWHN YDODPLQW D NDPDWIEGH]HWL
WL *J\OHWHN
A &VRSRUW HVHW pEHP OW HWHGREP QHUHV]W-0 YBOYVDQ
N[]IN NDWHJYULiMiED WDUWR]QDN D NHUHYV N HeGabeher FpO O D O
OpVW N|YHW HQ LO\HQNpPQW PLQ VtWHWW SpQJ+J\LoHV]IN]|]|N
1iVD Q\HUHVpJ HVHWpPQ D SpQJ+J\L P&YHOHWHN EHYBpWHOHL
YHOHWHN HJ\pE UilRUGtWiVDL N|][WW NHU*OQHN NLPXWDWi
PUWPNHOPpPV N|]JYHWOHQ KDWiVW J\DNRURO D YiOODODWFVR
DODWW D 02/ 1\UW QHP UH QaH®NM]BIWW R WHU H Y H\GPp @ D
HVIN|]INNHO $ V]iUPD]pNRV «J\OHWHN YDOyV pUWpPNHOpPVDpC
PUWpPNSDStURNKR] NDSFVROYGyY iWYiOWiVL RSFLy WDOyV pU
EDQ WpQ\OHJHVHQ D] HUHGPpPQQ\HO V]HPEHQ V]iPROMD HO
$ 02/ PIUFLXQVUpPV]YpQ\ DGiIVYpWHOL V]HU] GpVW tUW
GDUDE A$" VRUR]DW~ 02/ W|U]VUpV]YpQ\ ODJQROLD)
JerseyEHQ EHMHJI\JHWW WiUVDViJ UpV]pUH W|UWpSbeioUWpNHV
O\iVW V]HUMEWW2D 02/ pYL pYHV EHV]iPROY
$ ODJQROLD PLOOLY HXUy pUWpN& OHMiUDW QpON-«O
eUWpPNSDStURN pUWpPNHVtWHWW D] $PHULNDL (D\QIVEOQW E
ODJ\DURUV]iJRQ /HQJ\HORUV]iJRQ NtY.OL QHPJHWN]|]JL SpQ]
PiUFLYOV pV PIUFLXY]|[WW AEWYiOWiVL LG V]DN" A$
W|UJVUpPV]YPQ\HNUH YiOWKDWYN iW $] EWYiOWKDWyYy pUWpN
HOV pYEHQ D] XWiQXN ILJHWHQG pYHV NDPDW RpUWpPNH
ULQW UpV]YpQ\ iWYiOWiVL iUIRO\DP ILJ\HOHPEHYpWHOpPYHO
$ 02/ D VDMiW UpV]YPQ\HN pUWpPNHVtWpVpYHO HI\LGHM&
GpV DOIitUiViE D-QalmnB\QRODRSMMY D] RRSFLYV MRJ J\DNRUOIVi
PHJKDWiUR]JRWW LG V]DN IRUJDORPPDO V~O\R]JRWW iWODJil
HJ\HV 02/ W|U]JVUpV]YPQ\HNUH EL]JRQ\RV NRUOIWRIRWW HVE
YiOWKDWyY eUWpNSDStURN WXODMGRQRVDL D IHQWL LG V]D
iWYiOWiVL MRIJXNNDO D] EWYiOWiVL ,G V]DN YpJpQ PDMG
MRJRVXOW HJ\ YpWHOL RSFLYQ NHUHV]W+0O D] iWYiOWiVUD ¢

Amenm\LEHQ D ODJQROLD XWiQ D] EWYiOWKDWY eUWpPNSDS
W|U]JVUpV]YPQ\HN EHYRQiIVNRUL SLDFL iUD a MOLUy UpV]'
PHIWpUtWL D N*O|QE|JHWHW 02/ pYL pYHV EHV]iPROYy

$] EWYiOWKDWyY eUWpNSDStURN WXODMGRQRVDLQDN iWY
WHOH]JHWWVpIJNPpQW NHUsOW HOV]iPROiIVUD PHO\QHN YL
HUHGPpPQ\NLPXWDWIiVEDQ MHOHQLN PHJ (JHQ V]iUPD]pNRYV
YDOyYV pUWpNH PLOOLY )W YROW $] iWYiOWiVk RSFLy p
«J\L P&YHOHWHN EHYpWHOHL pV UilRUGtWiVDL N|]|[WW NLPX\
V]iUPD]y Q\HUHVpJMHOOHJ& YDJ\ YHV]WHYVpJMH®EWIED N0
V]HRedipO
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2 WIiEOiI]DW $ 02/ &VRSRUW HUHGPpPQQ\HO V]JHPEHQ YDOy\
LQVWUXPHQWXPDLQBDN DODNBW®DAMDRN PLOPLY )RULQWE!

2006 2007 2008 2009 2010 2011

EWYiOWiVL RSFLy YDOyV pl

N+O|QE|]HWH -14.131 | -12.966 | 64.550 | -19.698 | -5.381 | 10.548

6]iUPD]pNRV *J\OHWHN Y DO

QHN QHWWyY Q\HUHVpJH YH] 2.437 -2.957 | -35.293 | -7.798 7.710 | -74.579

3pQ]+J\L P&YHOHWHN EHYp)

NLPXWDWRWW YDOyV pUWp 2.437 0 64.550 0 7.710 | 10.548

pQJ+J\L P&YHOHWHN UilRU
LPXWDWRWW YDOyV pUWp

JRUUiIV 6DMiW VIHUNHV]WpV D 02/ &VRSRUW |[VV]IHYRQW NRQV]ROLC

ﬁ 14.131 15.923 | 35.293 | 27.496 | 5.381 | 74.579

$ VIiUPD]pNRV «J\OHWHN YDE@P\WQ p U W pRLHIOpivgm BZVIR0
PLOOLY )W QHWWYy Q\HUHVpJ V]iUPD]JRWW PHO\HW D SpQJeJ
HO $ WRYIEEL YL]VJIiOW pYHNEHQ D V]iUPD]pNRV «J\OHWHI
keletkezett, mely sSpQJ+J\L P&YHOHWHN UilRUGtWiVDL N|]|[WW NHU-
2008-DV pYEHQ HOV]iPROW EHTO LY )WPLO O HW MWHe-Y HV]WH\
V]iPROYy NLHJpV]tW PHEDENBBWHERQW YHV]WHVpJHW D SpC
YiOWR]pNRQ\ SLDFL N|U*OPpPpQ\HNQHN N|YHWNH]PpQ\HNpQW
$] EWYiOWKDWY eUWpNSDStURN WXODMGRQRVDLQDN iW)
NJ[WHOH]JHWWVpJHN N|]p NHU-OW -H® V{]PROVYIWPD]pNRVUS h R’
NJWHOH]HWWVpJ EHNHU<OpVNRUL YDOyYV pUWpNH |- PLOO
WiVL RSFLy YDOyYV pUWpNH D EHIHNWHWpPV pUWpNH®OpV SLD
UD pV HOV VRUEDQ D N|[YHWNH] WpQ\H] N 1+JJYpQ\H
JRULQWEDQ NLIHMH]HWW 02/ W [VGHL UpV]YpQ\iUIRO\D
+8) (85 iIWYiOWiVL iUIRO\DP
02/ UpV]YpQ\ iUIRO\DP YRODWLOLWIiVD (85 Ei]JLVRQ ND¢
$ EHIHNWHW N RV]WDOpPN YiUDNR]iVD D 02/ UpV]YpQ\HN
EUR tEi]LV~ NDPDWOIE
+LWHONRFNi]DWL IHOiU
$ EHNHU<OpVW N|YHW HQ D] iWYiOWiVIl4 RIERIDHF O.09 W i W\W p N

/70000 A
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4 iEUD $] iWYiOWiVL RSFLy YDOyYV pUWpNpPQHN DODNXOiVD

(DGDWRN PLOQLY JRULQWEDQ
JRUUiIV 6DMiW V]JHUNHV]WpV D 02/ &VRSRUW |[VV]JHYRQW NRQV]ROLC
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A4 JiEUMDYO V]HPOPpOWHWL KRJ\ D] iWYiOWiVL-b&SFLy YD
PLOOLY )W YHV]WHVpJHW V]iPROWDN HO tJ\ DI-V]iUPD]¢
O L yra) &helkedett. 2007-ben tof E L PLOOLY )W YHV]JWHVpJ NHU-*C
2007-EHQ PiU PLOOLY )W KRVV]~ OHMiUDW~ N|W&OH]HWW
D] iOWDOIQRV SpQJ«J\L pV JD]GDViJL YiOViJ KDWWYUWOW HOH
VL RSFLy YDOyV pUWpPNpEHQ OLYHO D] iWYIOWKDWy pUWpN
RNWYyEHUW O VIHSWHPEHULJ WDUWYy LG VIBNEDQ W
RN PLQW D] DODSMiXO V]ROJiOy 02/ UpV]YpQ\HN SLDFL pU\
RSFLy YDOyV pUWpPNHPQ QXGIGBEPERIQW EJ\ D] RSFLy YDOyV
JiOiIVDNpQW D SpQJ*J\L P&YHOHWHN EHYpWHOHL N|]|IWW
NLPXWDWYD IRO\DPiQ D] RSFLy YDOyV pUWpNH)-D SLDFL
KDWiUR]JiVUD $] iWYiIiOWiVL RSFLyY ¥pQyV pUWIPpOGBLY IR GIHFW
2010-UH H] D] pUWpN -UD RPBONY GWWWt aR L N\ EE Q DW MY Q
OIWKBPWy PLOOLY )W YHWYWLMHKWIWNWUBROD SpQJ*J\L P&YHOHWI
1ww
PIUFLXWO D] EWYiOWiVL LG V]IDN PHJNH]G GpVpYHO
OHKHW VpJeN Q\tOW pOQL D UpV]YPQ\HNKH] NDSFVROYGyY iW
&VRSRUW V]iUPD]pNRV SpQJ*J\L N\WHOH}IHDYWVPNNEBRW pUWp
$] HOHP]pVE O MyO OiWKDWy KRJ\ NeOV SLDFLeWpQ\H] N
VpJ LOOHWYH YHV]WHVpJ V]iUPD]LN D] DGRWW Sp@}+J\L LQV
OpVpE O OLYHO H]JHQ SpQJ]«J\L LQVWUXPHQWXPRN HVHWDpEF
D] HUHGPpQQ\HO VIHPEHQ NHU<O HOV]iPROiIVUD tJ\ N|]YHW
NJ[WHOH]HWWVpJpUH pV D M|[YHGHOPH] VpJpUH %L]RQ\tWRW
pUWpPNHOpPpV KDWiViUD HOPR]GXOiV NI[YHWNH]HWW &EBH D VWD
WDWiViWyO D YRODWLOLY LQJDGR]y HUHGPpPQ\NLPXWDWiV
PDJ\DUily NLHJpV]tW PHOOpPNOHW VJHUHSpPQHN Q|YHNHGpPVEFE
A MOL csoportaSpQJ+J\L LQVWUXPHQWXPRN YDOYV pUWpNpQHI
WDWiViuUD D NJ[YHWNH] KLHUDUFKLiIW KDV]QiOMD pUWPpPNHOPp
1.szintD EHD]RQRVtWKDWy HV]N|DN\WRY 8 [\WW AR N ROQWNMHIPJH!
2.szint: HJ\p E W H AidelyekkieNminden olyatapadat PHO\ MHOHQW V KD
YDQ D YDOW ] YHWONHH O KR i No UWHHWYY H
3. szint: W H F K @kliekNolyan, piacorK R]]i QHP IpUKHW taBabi@SDGDWR
QDN DPHO\HNQHN MHOHQW V KDWiVD YDQ D YDOyV pU\
$ &VRSRUWDHYBWOYPEHQWpPN PHIIOODStWIiVIQDN KLHUDUF!
KRJ\ FVXSiQ HJ\ SpQJ]«J\L HVIEHQpP®@p YD p¥VBP NGHBtWKHW EHIF
DONDOPD]]ID D] DNWtY V]JHUYH]HWW SLDFRQ NLDODNXOW il
egypE pUWpPNHOpPVL WHFKQLNiIN DONDOPD]iViUD NHU+<O VRU
RO\DQ DODSDGDW N|]YHWOHQ+O YDJ\ N|[]JYHWYH KR]]ilpUKH\
PUWPNUH (J\HWOHQ SpQJ«J\L LQVWUXPHQWXPenBldkyV pUWP
PD] RO\DQ WHFKQLNiwW PHO\HN RO\DQ SLDFRQ KR]]i QHP
DPHO\HNQHN MHOHQW V KDWiVD YDQ D YDOyYV pUWpNUH
$ SpQJ*J\L LQVWUXPHQWXPRN YDOYyV pUWpNHOmYH D] HU
SRUW M|YHGHOPH] VpJpUH pV WiUVDViJL DGyIL]JHWpVL N|WH
HVHWpEHQ D WiUVDViJL DGyILIHWpVL N|WHOH]JHWWVpJ WiU
+DODV]WRWW DGy DJRNEDQ D] HVYHWHNEHQ NHOHWpPH]LN DI
Q LOOHWYH D] DGyW|UYpQ\ VIHULQWL HOV]iPROIVIEDQ LG
NIYHWHOpV pV N|WHOH]HWWVpJ PHJIiOODStWiVD D]J]RQ pYHN
NXOFVRN IHOKDV]QiOiViYDO W|UWpQLN DPLNRUn2ytd G EHOL
UeO + 1,201100p.37 $ KDODV]WRWW DGy N|WHOH]JHWWVpJ pV
&VRSRUWQDN D PpUOHJ IRUGXOYQDSMIiQ IHQQiIOOyi D] DGy
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ViQDN PyGMiUD YRQDWNR]y EHFVOpVpW $ SpQJeJ\LeLQVWUX
OpVH KDWiVVDO YDQ D YIiOODODWFVRSRUW KDODWWRWW D
OiViUP WIECO]PWUOHJIJEMQ WPEID]|DMUHGPpPQ\NLPXWDWIVEDQ |
SpQJ+J\L LQVWUXPHQWXPRN pUWpPNHOPpPVpPEP® N |WHDHYHD\W D
QDJ\ViJiW PXWDWaMiN PLOOLY )W

3 WIiEOiI]DW $ SpQJ*J\L LQVWUXPHQWXPRN pUWpNHOPpPVpPE O
KDODV]WRWW DGyHV]IN|]|IN pV DGyN}WH QH]HINGADWS RN NP DO O N\
Forintban)

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
+DODV]WRWW DGyHV]IN]| -912 | -237 | -541 | -509 | -730 | -522 | -1.131

+DODV]WRWW DG ygék|WH -140 1.174 | 2.524 | 4.745
JRUUIV 6DMiW V]HUNHV]WpV D 02/ &VRSRUW [VVIHYRQW NRQV]ROLC

4 WIiEOi]DW $ SpQJ+J\L LQVWUXPHQWXPRN pUWpNHOpPVpPE O
HOV]iPROW KDODV]WRWW DGYHV]N|]IN pV-DGyM|JWWH\® H]HW W
(DGDWRN PLODPLY )RULQWEDQ

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
+DODV]WRWW DGyHV]IN| -14 675 | -304 32 236 | 207 | -610

+DODV]WRWW DG gdk|WH -462 | 1.228 | 2.026
YRUUIV 6DMiW V]HUNHV]WpV D 02/ &/RSRUW |VVIHYRQW NRQV]ROLC

A  pV WIEGDWWLEYO PHJIiOODStWKDWY KRJ\ B-YDOyYV ¢
GHQ pYEHQ MHOHQW V KDWiVVDO YDQ D KDODV]WRWW DGyH

$ 02/ NRQV]JROLGIOW pYHV EHV]iPROYyMiQDN NLHJpV]tW F
DGyGy ELJRQ\WDODQViJRN DJRQRVtWiViUD .LIHMWp KRJ\ D
NpQHN PHJKDWIiUR]iVD N+<O|Q|VHQ D VSHFLiOLV FpO~ JD]GD
iOWDO NLERFVIWRWW iWYiOWKDWy W NHLQVW U XRtb® WXPRN |
PUYPQ\HV iUVILQWHN DODSMiQ W|UWpPQLN (JHN KLiQ\iEDQ D
PUWpPNUH MHOHQW V KDWiVW J\DNRUOY WpQ\H] N M|Y EHOL |
N|]|\WW D KR]DPJ|UEpNHW iUIRO\DPRNDW D NRFNi]JDWPHQV
RSFLyKR] YDODPLQW D 02/ V]iPiUD DQ&L=0W/XODW &RQIED QHT
iOOy YpWHOL RSFLYMiKR] NDSFVROYGYyDQ D 02/ UpV]YpQ\HN
RVIWDOpNKR]DPRW 7HNLQWHWWHO D N|]HOR OOW HORKIOH Y
QHKp]VpJHLUNHOMHW|]SUySDL UpJLy NRENi]JDWDLUDe- D] LO\H
GHWW EL]RQ\WDODQViJRW KRUGR] PDJIEDQ

JYHWNH]WHWpPpVHN MDYDVODWRN

DROJR]DWRPEDQ D SpQJeJ\L LQVWUXPHQWXPRN YDOyV pUW
YDODPLQW D SpQJ+J\L NLPXWDWiVRNUD J\DNRUROW KDWiVi
HVHWPEHQ

MDQMW W D QHP]JHWL V]DEiO\R]iV KD]iQNEDQ LV OHK}
LQVWUXPHQWXPRN YDOyYV pUWpPNHQ W|UWpPQ pUWPNHOpPVpU
WHWW HJ\HGL pYHV EHV]iPROYN HVHWpPEHQ $ PHJWL]VJIiOW
tok 11%-D DONDOPD]WD D V]yEDQ IRUJy pUWpPNHOPpPVL HOMiUiV\
HVHWPEHQ $] [VVJHYRQW NRQV]JROLGIiOW EHV]iPROyN HVF
GyDQ N|WHOH] D V]yEDQ IRUJy pUWpNHOpPVL HOMiUiV DOND
YDOyV pUWpPpNHOpPVVHO D YIiOODODWRN W|EEVpJpQHIN FpOMD
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VIiQDN HO VHJtWpVH pV HU VtWpVH KDQHP FVXSiQnb V]DEIO
QHN OHJI EE RND KRJ\ D YIOODODWRN W|EEVpIJpQmO D WXO
EHQ QHP iOO UHQGHONH]pVUH DNWtY V]JHUYH]HWW SLDFRI
QpON+*O KDV]QiOKDWYy OHQQH SpQJ]*J\L LQVWUXPHMWXPDLN
QHN KLIQVIEDQ VDMiW PDJXN iOWDO NLGROJR]JRWW pUWpNEF
iIOODStWKDWMiN PHJ LQVWUXPHQWXPDLN YDOyYV pUWpNpW
KRJ\ D YIOODODWRN iOWDO NpV]JtWHWW YDOyYV pUWpN EHFV
NRFNi]JDWRW KRUGR]JQDN PDJXNEDQ $ EHFVOpVHNE O DGyC
YLV]IRQ\RN NJ|]|IWW MyO P&N|GMI@RPR>IXD GLEBPDRNRD DM QED
JD]GDViJL pV SpQ]J+J\L YiOViJ NJ[YHWNH]WpEHQ KDWYIiQ\R]RW
HVHWpPEHQ $] HJ\LN OHJQDJ\REE SUREOpPPIW DinBoKOHQWL
NRUIEEDQ MyO P&N|G SpQ]+J\L SLDF |[VV]HRPORWW- VRN Sp
UIEEDQ DNWtY SLDF NHUHWHLQ EHOOL NHUHVNHGpV PHJIV]
]JIVKR] V]*NVpJHV DIRQQDOL SLDFL iU (] PHIQHKH]tWHWWH
YDOyV pUWpPNHN EHFVOpVpW LV pV Q|]YHOWH D EHEVOpPVHNE
*J\L NLPXWDWiVDLQDN HOHP]pVL HUHGPpQ\HL DOD&MIQ LV
Q HQ PHJIOODStWKDWY KRJ\ D %XGDSHVWL eUWpNW ]J]VGpQ
.HYpV D] *J\OHWN|WpVHN V]iPD tJ\ D YL]VJiOWedgyp@d-J\L LQYV
IHOHO LG EHQ OHERQ\ROtWRWW WUDQ]DNFLYYDO N|QQ\HQ
VWDWLNXV DGDWDL H]pUW QDJ\IRN~ WRU]tWiVW WDUWDOPD

$ SpQJ*J\L NLPXWDWiVRN IHOKDV]QiOyLQDN PLQGEHQNpPSS
QLXN KRJ\ D YDOyV pUWpPNHQ W|UWPQ pUW®RIPNEHPOHNWRNIMH
DUIQ\ NLDODNtWiVIiW HUHGPpQ\H]L OLQGHQNpPSSHQ PHJ NH
PHJEt]JKDWyViJ DUIQ\W DPHO\ iOWDO Q\~-MWRWW LQIRUPIF]
IHOKDV]QiOyL V]iPiUD 1\LOYiQYDOy D] LV KRJ\ D YDOyV pl
PUWPNtWpOHWHW XJ\DQDNNRU QDJ\REE YIiOWR]pNRQ\ViJRW
EHQ pvV D M|YHGHOPH] VpJEHQ LV (]W EL]RQ\tWMDtD ORO 1\
VpIJpQHN YDOYV pUWPNpPQHN PIUFLXYV pVv aGHFHPEH!
WRWW YRODWLOLWIMD DY iWYIOPNVUWFLXRASFLY YDOywIltpUWpNH
PDMG H] YpJpUH -UD @ILYHNIHEHNQWD SpQJeJ\L Yi@ViJ NJ|YH
EHQ D] iWYIOWiVL RSFLY pUWpPNHOpPVpPQHN DODSMIW NpSH]
H]iOWDO D] RSFIBEDRQUYWYAPWIDN WHNLQWHWWpPN $ YDOyV pU
PLOOLY )W Q\HUHVpJHW PXWDWWDN NL D GRPDQLOWp @]p Q\|lJ
SLDFRN YLV]RQ\ODJRVY UHQGH] GpVH N|YHWNH]JWpPEHQ D] iW
)W YROW $] DGRWW SpOGD MyO PXWDWMD D YDOy¥ pUWDpNFE
ODODWL HUHGPpPpQ\W O0OJ\ JRQGRORP KRJ\ D SpQJ+J\L NLP>
Q\~-MWKDW D YIOWR]pNRQ\ViJ PHIJpUWpPVpUH pV iWKLGDOIiVil
IRUPIFLYN PHQQ\LVpJpQHN pV PLQ VpJpQHN MDYtWiVD

OLQGH]J]HNHQ W~O ~J\ YpPOHP KRJ\ D] pUWpPNHOPpPIVL HOMiL
VLN IRQWRYV RN KRJ\ D YDOYyV pUWpPNHQ W|UWpPQ pUWPpPNHC(
SpQJ]eJ\L V]IPYLWHOL VIDNHPEHUHN PLQG D SpQ]J]*J\L NLPX
VIHPpO\HN HVHWPpPEHQ eSSHQ H]pUW PLYHO D QHPFHWN]|]L \
PD]iVIKR] VSHFLIOLYV VIDNWXGiV VIMYWoODHNWHIG G HQM PIHX W]
I VVIHYRQW NRQV]ROLGIOW pYHV EHV]IPROYyW FVDWN RO\DQ
vuioivL VIDNWHU*OHWHQ VJHUHSHO D N|Q\YYLWHOL V]JROJIO
PLQ VtWpVVHO UHQGHONH] NDPDURWM2WP. PORRLY FentdspadkJiOy 1
WDUWRP D] DGRWW VIDNWHU*OHWKH] PHJIHOHO N@S]J]HWWYV
UHN NpS]pVpW
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OLQGH]HN DODSMiQ PHJIOODStWKDWy KRJ\
D SpQJ*J\L LQVWUXPHQWXPRN YDOyYV pUWpPNHQ W|UWy
DODSMiQ QHP W~0O HOWHUMHGW
D] [IVVJHYRQW NRQV]JROLGIiOW EHV]iPROYN HWHWPpPEHQ
N[]L V]DEiO\R]iVQDN YDOy PHJIHOHOpPVUH LUIiQ\XO
D YDOyV pUWpPNHOpPY MHOHQW V KDWiVVDO YBQ D YiOC
VIHWpWHOPpPUH N|]JYHWOHQ+O EHIRO\IVROMD D M|YHGHC
KD]JiQNEDQ NHYpV SpQJ+J\L LQVWUXPHQWXP HVHWPpPEHQ
SLDFRNUyO V]iUPD]y DJRQQDOL iU DPHO\ D YDOyV pUW
PHJ NHOO WDOIiOQL D]W D-BHOHNMHIF LBHD B iKW DWW Bl O\
WRVtWRWW LQIRUPiFLYN ELIWRQViIJRVDQ IHOKDV]QiOKI
D YDOYV pUWpPNHOpPVY VSHFLIiOLV V]IDNWXGiVWgLJIpQ\HO
] N PLQG D N|Q\YYL]VJiOyN N|UpPEHQ
YDODPLQW NLHPHONHG HQ IRQWRV D NLHJpV]uUW LQIRL
WDWiVRN IHOKDV]QiOyL V]iPiUD
OHJIOODStWKDWy WHKiW KRJ\ QDSMDLQNEDQ PpJ D NOTC
W~OV~O\EDQ NHYpV DJRQ YiOODODWRN V]iPD DNLN DONDO
$ SpQJ*J\L LQVWUXPHQWXPRN QRUPIO YiOODONR]JiVL V]IpUIE
QHP]HWN]|]L WHUMHV]NHGpVpYHO D]JRQEDQ H] D] DUIQ\ D M|Y
$ OHJIRQWRVDEE IHODGDWRNQDN WDUWRP D M|Y YHO NI
D KD]DL V]iPYLWHOL V]DEiO\RN WRYIEEIHMOHWY]WpVH V
ODWRYV V]DEiO\RNDW LQGRNROW D PHJOpY HO tUiVRN
PXQNiOQL
PLQG D EHV]iPROy NpV]tW V]iPYLWHOL V]DNHPEHUHN
SHGLJ D IHOKDV]QiOyN PLQpO V]pOHVHEE N|UpPEHQ Fp
PpUpVPQHN J\DNRUODWL NpUGpVHLW PyGV]HUWDQL VL

,URGDORPMHJI\]pN
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JOH[LELOLWIiV KDWiVD D W NHV]JHUNH]HV

CZELLENG EGiP

$ GROJR]DWRPEDQ D Y inmu@idr BeWE HI@HH{UBLYAH. WiVEpQJ+J\L pV D UHIiO 10H]
J\DNRUODWL PyGV]HUWDQiIW $ WpPD IRQWRVViJiPB D ¥ROIMDODGDW RIN
OLNYLGLWiV SUREOpPPiIMiQDN N|V]|QKHW HQDWpIpQ]+EHURKI[liZRM LMDIN[L
IHOpUWpPNHO G|WW $ IOH[LELOLWiVRQ NHUHV]WG|@ WSH/GIN DQ W HUDIDNA L
PHJILJV\HOKHW $ GROJR]DWEDQ HPSLUQG B®DND BFHRYPIAWH Q /OHQLY Bl
PLO\HQ KDWiVVDO YDQ D W NHV]HUNH]HWL SpQW pVHNIUH L E LR \@ H/RA HQHNY
D W NHVJHUNH]JHWL HOPpOHWHN KLiQ\]y OiQFV]HP pQE N H)M ¥ PHVHWPJQ B H © |
PDJ\DUi]DWRW DGKDW D W NHV]HUNH]HWL G|QWpVHN J\DNRUODWiUD

Kulcsszavak: t Mszerkezet HIORSFLYN SpQJ]eJ\L IOH[LELOLWIiV
JEL-Ny G B32, G33, G38

The Impact of Flexibility on the Capital Structure

The purpose of my paper is to give an introduction to the literatumrporate flexibility including both
theoretical and practical methodologies of real flexibility. Because of thentwgcenomic crisis worldwide
more emphasis has been put on the issue. Due to liquidity probfeiims companies, financial flexibility and
the flexibility of strategic investments have been getting more valuable. Walsarobserve the interaction
between financial and investment decisions through the flexibilitgayrstudy | am going to try to disclose the
above mentioned interaction in an empirical way. | would also like toefigut how the flexibility of the sides
can affect the capital structure decisions. Many of the leader economisfiédefitiancial flexibility as the
missing link between the capital structure theories. In summary thiseimarkably new research field which
can explain us how the capital structure decisions are made.

Keywords: capital structure, Real options, financial flexibility
JEL Codes: G32, G33, G38

' $ WDQXOPiIQ\ D ;;;, 2UV]iJRV 7XGRPiQ\RV 'LiNN{GRP.RMQLHBHNFILD M.iQIT
9i0O0ODODWILQ@D QR/IDWREXG OHBM VW HOpUW GROJR]DW-SI@DEBMXQNNDpV]eC
konzulense Dr. Csapi Vivien adjunktuss NXWDWivVL HUHGPpQ\HN E YHEE WHUMHGI
eUWpNW JVGH KRQODSMIiQ pUKHW HN HO

2 $ VIHU] D 3pFVL 7XGRPiQ\HJ\HWHP .|]JD]GDViDWyARPiQ\L .DUIQDN YpJ
(czelleng.adam AT gmail.com).
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%HYH]JHWpV FpORN

$] *]JOHWL YiOODONR]iV RO\DQ HPEHUL WHYpNHQ\VpJ DPH
IRJI\DV]WyYL LIpQ\HN NLHOPpJtWpVH Q\HUHVpJ HOWHWYNHV L
NHUHWH D PRGHUQ WiUVDGDOPDNEDQ RO\DQ MRJLODJ N|U
FPO HOpUpPVPKH] V]*NVpJIHV WHYDNHIQ\VIDIJHN YpIJEHPHQQHN

$] LO\HQ MRJL V]HPpO\LVpJJHO UHQGHONH] HJI\VpJIHN
ILQDQV]tUR]iVL G|QWpVHNHW KR]QDN PHO\HN KDWiVVDO Y
G|QWpVL FVRSRUWRN HOYiODV]WKDWYyYViJiQDN V]pOHV LURC
ILQDQV]tUR]iVL ROGDO [+JJHWOBQUPHW O/ WG KIJWDRAOPIQ
(1977, 1991), Myers (1984p HY pKH] ND S R\¢gyRKkpHabs#aRMp OHWHV SLDFWyO
piacok UDFLRQDOL]JIOMiN D ILQDQV]JtUR]IVL G|QWpVHNHW tJ\ N
ILQDQV]JtUR]iVL G|QWpVHN N[]|[WW 20\DQ ESLIDEKI]iV+UPYyG
ILQDQV]tGRQWRY H N kdgdddlsoty Limt az DGyN WUDQ]DNFLYV N|OW
RV]WDOpPNSROLWLND &UWMHNNYQ O/NWIWRDWID/RMRFV]GNRFNI
EHUXKi]iVW RNR]y KDWiV.D pV PpJ VRUROKDWQiP

A dolgozatban aUXJDOPDVViJUD IyN>)OR@WRMHNHKJMWWL NDSF!
IOH[LELOLWiVRQ NHUHV]W+O LJ\HNV]JHP YL]VJiOQ,lazaxtOH[LELC
ILQDQV]tURJIVH[ RELGMIY i MMJN|JROGDO UXJDOPDVVIiJIW D EH
IOH[LELOLWIV

$ FLNNEH@ W|DINYURGDOPL |[VV]HIRJODOIVW N|YHW HQ |
NXWDWiVRPKR] IHOKDV]QiOW DGDWEIJLVW pV eRpiGkM\g HUWD Q'
NXWDWiVRP HUHGPpQ\HLW J\DNRUODWL N|YHWNH]PpQ\HLW

6]DNLURGDOPL [VV]HIRJODOY

$ WpPD IRQWRYINMOIIUD]GDVIJL YiOViJ PXWDWRWW Ui PHO\ \
SUREOpPIMD YDODPLQW D VWUDWpPJLDL EHUXKIiJiVRN IOH]
NHUHV]W+O SHGLJ D ILQDQV]tUR]iVL pV D EHUXKi]iVL G|QWp)
A SpQJ+J\L |OHDOBDMOWWDYW pUWMeN KRJ\ PLO\HQ LG WiY
NpSHV UHDJIOQL D YiOODODW D QHP YiUW HVHPpQ\HNUH O
PUWHOPH]KHW IRJDORP D OpQPHH PRRQ BDYJ O-0D O D WD B K/
KRJ\ EIUPLNRU NpSHV HOIRJDGQL D SRJLWtY QHWWy MHOHQ
D SpQJ+J\L SUBEAMP®&NDR11OLQGH] ~J\ YDOYVtWKDWyY PHJ K
IHQQWDUWMD D] DODFVRQ\ N|OWVpJ& IRUUiIVKR] YDOy K
ILQDQV]tUR]iV iWVWUXNWXUiOiVIQDN OHKHW VpJpW LOOH
DGYVViJNDSDFLWiIVXNDW (QQHN N|YHWNH]PpQ\H KRJ\ D W|
OLNYLG pUWpPNSDStU W|EE®HWVIHONW VMHOW QSW R PLt W NY|Q TV/(
IHQQWDUWiVD PDJDVDEE W NHN|OWVpJHW RNR] D YiOODOL
PHIWHVWHVtW pUWpPNSDStURN NLERFViWiViYDO Q D] DG
YDOyYV]tQ&VpJH XJ\DQDNNR Uell HPHDMWMHGIOND L (IpUWHONHY D
DGYyPHJWDNDUtWiV pV D SpQJ]-J\L QHKp]VpJHBNREN HOV]iPR(
Schwartz, 1978)$ SpQJ<J\L IOH[LELOLWiVW WHKiW D NpV]SpQ] WDL
QHP W|OWpVH D]D] D] DODFVRQ\ W NHIWWpWHOL PXWDW
VIDNLURGDOPL IRUUiV IRJODONR]LN HJ\V]HU U.KsoRIstdipV]SpQ]V
et. al. (200)NL]iUyODJ D KLWHONDSDFLWiVVDO LOOHWYH D W NI
U X J DO P D VUMWIIN ORes &.Lal. (1999), Harford et. al. (2008), RiddickWhited
(2008) NL]iUyODJ D NpV]SpQ]WDUWiV KDWiViWw YL]VJiOWiN $ N>
PLQG D NpV]SpQ]WDUWiV PLQG D W NHIWWpWHO DODFVRQ)
PHJIHOHO i BVSWRQHJI\L IOH[LELOLWiV PHIWHUHPWpPVPQHN
ELJWRVtWy WRYIiEEL HVIN|]IN HPOtWpV V]LQWMpQ D IRO\y
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OHJOLNYLGHEBR HPV MHNLQWKHW D NpV]SpQ]]JHO DIRQRVQD?
instrumentumnak(Yun, 2009) )LQDQV]tUR]iVL IOH[LELOLWIVL LJpQ\pW
HVIN|]JHODGiIVRNEYO LV DPL PHJROGIVW Q\~-MWKDW DUUD
valamint a tulajdonosoknak juttatott cash-flow szintet. IOH[LELOLWiV QHJ\HGLN QI
WXODMGRQRVRNQDN MXWWDWRWW NpV]SpE] OAB UpV]YpQ\H
YLVV]DYiVvViuUOiV QDJ\REE UXJDOPDVVIJRW EL]JWRVtW D Yif
RVIWDOpNIL]JHWpV EiU D] XWyEELEDQ LV YDQ IOH[LELOLW
DONDOPD]NRGLN D "KKulilAHMW499.10.)SROLWLND

$ ILQDQV]JtUR]iVL ROGDO IOH[LELOLWIiIVIQDN EHPXWDWIiV
VIHUHWQpP EHPXWDWQL D]JD] D EHUXKIi]iVL IOH[LELOLWI
VIHPOpOHW& pUWPNHOpVpW D] RSFLyV PyGV]JHUWDQQDO
UXJDOPDVVIJIW UHIORSFLYNQDN LV VIRNiIiV QHYH]QL

$ UHIORSFLYN D SpQJ]+J\L RGFDyNXK®HBDgRWRRBIOWRY tWDQD
QHP N|WHOHKRWWDNpBHHHHG]VPHQW YpJKH]YLJ\HQ QpKiQ\ ¢]
UHIORSFLYN SpOGiXO HJ\ OHKHW VpJ HJ\ W NHEHUXKIi]iV F
NLE YtWpVpKH] VWE $PHQQ\LEHQ D] RSFLy DODSWHUPpPNH
QDJ\ V]iP~ DGDW iOO UHQGHONH]pV*QNUH pV D YDOyV]tQ&V|
PLQW D SpQ]eJ\L WHUPpNHN HVHWPpPEHQ DNNRU D] RSFLY S
WiuUJ\L HV]N|] WXGiV VWE DNNRU UHIORSFLYNUyO EHV]pOl

A$ UHIORSFLYN HOPpOHWpPQHN DODSMD D SpQJ+J\L F
NHUHVNHGKHW HV]N]|]|N &®ehubnarith\2808, Z?CoNDOPD]YD’

$ UHIORSFLYNQDN VWpPRMLMWtISXWO\HN MHOHQW V pUWp
YIOODODORINOQDNIORSFLYN OHKHWQHN D WHOMHVVpPJ LIJpQ\F
D SURMHNWHN EHUXKIiI]JiVRN HOKDODV]WKDWyViJiYDO EL]W
RSFLy DPLNRU D EHUXKIi]iV WRYIEEL Q|YHNHGpVL EHUXKI]
RSFLy DPHO\ LQSXW pWiRXW®XW VW HWENDRWERMYW AW EEOHW
YDODPLQW D E YtWpVL |VV]HK~]yGiVL RSFLYN PHO\HN D W
LID]RGiIVIW ER]WRPWOWODOM VMHROBBFLYN PpUHWW O pV LSDU
EiUPHO\LN YIiOODODW V]iPiUD ELIWRVtWKDWQDN KR]]iDGRW
MHOOHP] HQ E YHONHGQHN LO\HQ VWUDWpPJLDL V]J]HPOpPOH
LSDUIJDN MHOOHP] HQ D NHUHVOHW LQJDGR]iVDIi PLDWW
WHYpPpNHQ\VpPAMWWHUIJ\ViUDN YDJ\ WHOHNRPPXQLNIFLYV YiO
D] RODMLSDUL YIOODODWRN gVV]HVYVWp OpEHQ yHOR B (D&K DS\DyL
NeO|Q|VHQ QDJ\ pUWpPpNHW NpSYLVHOQHN PHO\HN D WHUPy
W NHLIJpQ\HV LSDUiIJDN (]JHN W|EEQ\LUH RO\DQ LSDUIJDN
YDJ\ D YIOODODW LQSXW IRUUIVDLQDN iUD MHOHQW VHQ YR

A SpQJ]eJ\L IOH[LELOLWiIV DNNRU D OHJpUWPNHVHEE
SURMHNWOHKHW VpJHN IRNR]JyGQDN WHKIW D SURMHNWP]
ELIRQ\WWDODQViJJDO MHOOHPH]KHW H (DarDodaidry BRSIPA. SURMF
SURMHNWOHKHW VpJHN IRNR]yGiVD HJ\IDMWD Q|YHNHGpPV
SURMHNWHN NpSYLVHOQHN (JHN D Q|YHNHGpVL OHKHW Vp
PHOOHWW PpJ pUWpNHVHEEHN $ EL]JRQ\WDODQViJ iOWDO
OHKHW VpJHN D]D] Ma&Rky Y2003) WWINKOWPiQ\D DUUD PXWDW
UHIOIOH[LELOLWIiV pV D SpQ]eJ\L IOH[LELOLWIiV HJ\PiV K
SRWHQFLIiOODO UHQGHONH] YIOODODWRN V]iPiUD IRQWRYV
UXJDOPDV UHDJIiOiIiVW NRUOIWR]y NRYHQIQVRN HOOHQ LUIQ
HU IHV]tWpVHN(KUl,QW DWW DD UHIOIOH[LELOLWIiIV PLQG D
ELIRQ\WDODQ N|JUQ\HIHWKH] NDSFVROYGLN XJ\DQLV D YROI
VILQW NLLJD]JtWiVD Q|YHOpVH FV|INNHQWpVH D NHUHVOF
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PURMHNWHN LG JtWpVH KDODV]WiVD IHODGiVD V]*QHWHC
YiOWR] W W VAJ .

OyGV]HUWDQ
$] DGDWE®WXGDSHVWL pMYYPPNPANYERBOViWy N kedtartalridzzsl HO H Q

(] YiOODODWeRek Ve BOB QYWD J\ % UpV]YpQ\ NLERFViWiViYD¢
%XGDSHVWL e$WHNWHWGHQODODWRNKR] WDUWR]y DGDWR
HUHGPpPQ\ N Ic&K-M® WLPXWDWiVD pV N|]|IWWL LG V]DN

5HXWHUV DGDWRNUD WiPDV][NRGWDP LOOHWYH D OLNYLGL
PHOVHN D %XGDSHVWL eUWpNW ]JVGH KRQODSMiQ pUKHW HN

$ KLSRWpJLVHN YL]VJiODWIiKR] D] HJ\V]JHU& OHtUy VWDW|I
NRUUHOIFLYV]iPtWiVW N O D Viod BQDMtPIO W WW I\ WSH.R I[N U L P L C

+LSRWpPJLVHN

A UHIORSFLYN ,DYRQRPLWWDpUWpPNHOpPVH UHQGNtY+sO QHKp]
MHOHQWpPVHNE O QHKH]JHQ ROYDVKDWYDN NL H]JHQ DGDWHF
NH]JHOpVH UHIiORSFLYN SRUWIyYyOLYMiW WDUWDOPD]KDWMD
WHV]LN D] HOHP] PXQNiMiW (] DODSMiQ IHOWpWHOH]KHW
IRUUIVQ\~-MWYN pV D YIOODODWYH]HW N N|]|WW

Myers (1977)~J\ pUYHOW KRJ\ D W NH NLDGiVRNakb&DSLWDO
&$3(; WHNLQWKHW HJIJ\IDMWD SUR[\ PXWDWyYQDN PHO\ C
KHOVHWWHVtWpVpYHO LJ\HNV]LN IHQQWDUWDQL D YiOOD
WiUJ\DIOQy DPRQ LSDUiIJDN hhgyowd P PUWWMPRENQ UHIORSFLYNNDO
LJpQ\ IRNR]JRWWDEE D]D] PDJDVDEE &$3(; pUWpPNNHO V]iP
YRODWRL OV MPWIDNHOL NLPXWDWiVEDQ WRYIiEEi HVHWHQNpPQW
KDODV]WiVL RSFLYy OHKtYiViQDN  1]YHN HGH N L QRSFHLWE DP prJ
NXWDHWM®HVIRWBEUHRWW NLDGiIVRN @RS YUYV ]EHNHWVHEE H
IRJODONR]QDN WDQXOPIQ\XNEDQ DKRO SR]LWtY NDSFVROD
D.)NLDGiVRN N|]|WW

A dolgozat HOV KL SIRYY D] LWHiORSFLYN LQIRUPiIFLYV DV]LPPHYV
DJRQ YIOODODWRN PHO\HN MHOHQW V W NH-éLagyibbW LO O}
LQIRUPiFLYV DV]JLPPHWULIYDO V]iPROKDWQDN PLQW PiV YiC

(QQHN PHJIHGHAWHQLVRP YiOODODWDLW D]JRQRVtWRW)
MHOOHP] HQ UHIiORSFLYEDQ JPVGIHHY H \BB BiHPN R B] R VDN & V F
W NHNLDGIiV DL DN NMOLDGW RN PpUOHJI |[VODHMWH YIQWRN D
DVILPPHWULD LQGH[pW

A] RSFLyV pUWpNUH BRELVWVR@\WDW@DWQAMI® YDQ D]D] D Q
PUWPNHVHEEp WDawddardn] IBSFEPWRQOyY D KHO\JHW D SpQJeJ\
HVHWpPAQRIQV YIiOODODWRN V]iPiUD IRQWRV IHQQWDUWDQL
PHO\HNQpPO D M|Y UH YRQDWNR]y OHKHW VpJHN IRNR]JRWW \
HVH@®uiQ2010) $ ILQDQV]tUR]iIVL pV D EHUXKIi]iVL ROGDO LQW
IOH[LELOLWIiViQDN i(Watk€yKD08HdoighRatP L\DRAGW N K | D&/ \WzohL V H
YiOODODWRN V]iPiUD PHO\HN HVHWpPQ D UHIiORSFLYN IR}
PUWPNHVHEE D SpQJ«J\L IOH[LELOLWiV

%DQFHO pV OLWAMPRROPIQ\IEDQ D SpQJ]+J\L IOH[LELOLW]
W NHVJHUNH]HWL G|QWpVHNHW OHJLQNIEE EHIRO\iIVROyY Wp
UpYpQ DJRQEDQ D SpQ]J+J\L UXJDOPDVViJ pV D EHUXWHRVL U
MHOOHJ& GAQUYp2MAHWIHPDGLN KWSRWW]LK/RI\ D YiOODODWL
KDWiVVDO YDQ D YiOODO®RWIRWIiEHVPHGR & JRMWAED Q6 ¥THUHV
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Byoun (2011)WpWHOpPW D %e7 YRQDWNRI]iIVIEDQ PHO\ V]JHULQYV
IOH[LELOLWiVUD YDOy & Jp@D NN+ ] \D\§ FOY RICDME YY B Q

(PSLULNXV NXWDWiV EHPXWDWiVD

Az HOV KLSRWp]LV YibfbVRiBPIDWiR/|JLPPHWULD PpBalsH QHKp
(2006) W EE VIHPSRQWRW LV D]IRQRVtWRWW D PDJ\DU IHOGRO
LQIRUPiIFLYV DV]LPPHWULIYDO |[VV]HI«JJ WpQ\H] N LO\HQ V
Q\HUHVpPpJHVVpPJIWVDOOURYLBEGWIMVD YIiOODODWL PpUHW MHO
*]OHWL NRFNi]DW Q|YHNHGpPVL OHKHW VpJHN

$ VIDNLURGDORP V]iPRV PiByuw@QaHROM)W D QHKFOPIMQ\EDQ L
WXODMGRQRVRN NRQFHQWUiIFLYMD LOOHWYH D] LQIRUPIF
NDSFVRODBN&RaAM atl RIORMWSIWDQXOPIQ\XNEDQ D M|YHGHOPH] Vp.
IHOYiVIUOIVRNDW [ VVIHROYDGIVRNDW DGYVEHVRUROIVW
Q|]YHNHGpVL OHKHW VpJHNHW $ N<OI|OGL SXEOLNIFLYNE
WpQ\H] Np@WND6%WUBDG P X \(BhatayetvdlH200BSBYnWwt. al., 2011; Choe
- Yang, 2006; Halov, 2006).

$ VIDNLURGDORPEDQ D NpW OHJJ\DNUDEEDQ KDV]QiOW |
aEHOV NHUHVNHG KProbBhdity\6f tripendlpidadérs - PIN) pV D] HO UHMHO
KLEiMiW D V]*NVpJHVY DGDWRN KLIiQVIEDQ QHP WXGWDP NDO
OHJW|EEV]|U KLYDWNR]RWW PiU IHQW HPOtWHWW WpQ\H] N
fehDV]QiOYD HJ\ N|JHOtW pUWPpPNHW V]iPtWRWWDP

$ IDNWRUDQDOt]LV VRUIQ HJ\ IDNWRU HO iOOtWiViKR] D
PUWPNHVtWpV QHWWYy iUEHYpWH O H-Asb BidadV IBL\MF (FUR N |]N p] K
20.000)0 $ V]iPtWiVRN HOYpJ]pVpKH] 6366 Y SURJUDPFVRPI
IDNWRUDQDOt]LVY IXWWDWiVD VRUIQ HOOH @ UIDQDNW RWU O YR
PyGVIHUWDQiIUD YDODPLQW KRJ\ D YiOWR]YN YN WRWILN NHDJIS
IDNWRUED (8jt6s\-Hite\], O06)

A] LQIRUPiIFLYV DV]LPPHWULIKR] WDUWR]y IDNWRU ~M Y
~J\ KRJ\' D IHQWL PXWDWyN iOWDO WDUWDOPD]RWW YDODPH

DKRO L D] HJ\HV pUWpNSDStURNDW MHO|OL

$] tJ\ NDSRWW pUWpPNHNHW D N|JYHWNH] NEHQ LQIRUPIFL
Y SURJUDP RXWSXW DEOD N iE yr(or Eas{-LNOp@HW INHON @/ RVIiEOi]D W

$] HOV KLSRWp]JLV LJID]JROIiIVIKR] D %XGDSHVWL
UpV]YpPQ\NLERFViWYyNpQW PHJMHOHQ YiOODODW pV
&$3(; DGDWRN iWODJiW pV V]yUiViw YL]VJIiOWDP D] LQIR
NDSFVRODWEDQ (]JHN D] DGDWRN D]RQiEDQROWDDN DiDi iUOKCHON.
WIiEOi]JDW D NRUUHOIiFLyV WIiEOi]JDW PHO\ PHJPXWDWMD D N
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1 WIiEOi]DW .RUUHOIiFLYV WIiEOiI]DW NDSFVRODW V]RURVVi.
W NH EHUXKi]JiVL DGDWRN N|]|WW

infor_asy &$§(; ViyUiVv &$g(; iwoDJ
Pearson Correlation 1 711 , 736
finfor_asy Sig. (2-tailed) ,000 ,000

N 32 30 32
Pearson Correlation ,711’Q 1 ,946ﬂ

&$3(; V]yUiVv Sig. (2-tailed) ,000 000
N 30 38 38
Pearson Correlation ,736!Q ,946!Q 1

&$3(; iWODJ Sig. (2-tailed) ,000 ,000
N 32 38 54

** Correlation is significant at the 0.01 level (2-tailed).
JRUUiIV 5HXWHUV DGDWRN DODSMiIiQ VDMiW VIHUNHV]V

$ WIEOIIDWEDQ YiOWR]ySiURQN p QailedWrbutatj® Kiegvsg VR U
VILIQLILNDQFLD pUWpNHW PHO\ D]W PXWDWMD KRJ\ KiQ\ \
KLSRWp]JLV QNHW KRJ\ D NpW NDSFVRODW N]J|]|WW [«JJHWO
KLEi]XQN KD HOYHWMeN D I+JJHWOHQVpPJUH YRXBEOWINR]y IH:
YDQ D] LQIRUPiFLYV DV]LPPHWULD pV D] DGRWW LG V]DNUD
N|]]WW $ SHDUVRQ &RUUHODWLRQ PXWDWy PHIPXWDWMD D
HVHWEHQ HU V SR]JLWtY NDSFVRODW YDQ WHKiIW D &$3(; |
LQIRUPiIFLY DV]JLPPHWULD pV IRUGtWYD $] WIiEOiI]DW 1 VR
WDOIOKDWy YIOODODWRN V]iPiW PHO\HN HVHWPpPEHQ PLQGN

.RUIEEDQ HPOtWHWGHDRV BKRM YDODPHQQ\L HOHPpW HJ\;
LSDUiIJIiQDN PHJIHOHO HQ UHIORSFLYNEDQ JD]GDJ YDJ\ V
LSDUIJDN NHU<OWHN D UHIORSFLYNEDQ JD]GDJ NDWHJyU
*UDSKLVRIW J\yJ\VIHULSDU (JLV 3K\OD[LD 53TARWHU H
(* 02/ 3DQQHUJI\ MiUP& 5iED WHOHNRPPXQLNIiFLY 7€
Magyar Telekom, Externet), veg§iDU 7LV]DL 9. $ W|EEL YIiOODODW D
NLHPHONHG LSDUiIJ EHVRUROIVW NDSWD (] DODSMiQ D] i
MHOOHP] LQIRUPiIFLYV DV]LPPHWLQDYPRQYDMW YyWHI®|i@/Y HD BROt
QHP NLHPHONHG-YISOW JDWiOlRMSFLYNEDQ JD]GDJ LSDUIJDN

1 iEUD ,QIRUPiFLYV DV]JLPPHWULD LQGH[pQHN iWODJD D]
JRUUiIV 5HXWHUV DGDWRN DODSMiIiQ VDMiW VIHUNHV]V
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$] iIEUIUYyO OIWKDWMXN KRJ\ UHIORSFLYNEDQ QHP N<O
0-YDO YDQQDN MHO|OYH MHOHQW VHQ DODFVRQ\DEE LQIRUF
WHKiIW D UHIORSFLYNEDQ JD]GDJ LSDUiJDNE®Qcsapbity pNHQ\N
MHOHQW VHEE LQIRUPiFLYV N+O|QEVpJHN YDQQDN D IRUUIiV(

-yO OIWKDWy WHKiwW KRJ\ DJRQ LSDUiIJDN PHO\HN D UHi
PDJDVDEE LQIRUPIiIFLYV DV]JLPPHWULIYDO UHQGHONH]QHN
VILIQLILNDQFLD pUWpENHEI ] XQMND]BDYHWMeN D NpW YiOWR]y
YRQDWNR]y IHOWHYpVpW $ KeYHO\NXMM V]DEiO\ VIHULQW
NDSFVRODWD NA{WW D] HOHP] G|QWL HO DQQDN pUYpQ\H\
DIRQEDQ D 1*JJHWOHQVpPpJ NDSFVRODWiIW HOYHWHP D] iEUI
N*O|QEVpJH $ NDSFVRODWPXWDWYViJDW BRXWPDRPWKHW YHV] IF
WIiEOiI]DW FVRSRUWRN N|]|[WWL pV WHOMHV HOWpUpV QpJ
kapcsolatot mutat.

EUWHKiIW D GROJR]DW HOV KLSRWp]J]LVpPW PHO\ V]IHULQV
okozQDN tJ\ DJRQ YIOODODWRN PHO\HN MHOHQW V W NH N
%e-HQ QDJ\REE LQIRUPIiIFLYVY DV]JLPPHWULIYDO V]iPROKDWQI
es adatokoL JD]ROWQDN WHNLQWHP H]pUW D KLSRWp]JLVW HOIR.,

A GROJR]IDW PiVRGLN KLSRWp]LVH KRJ\ DJRQ YiOODOI
UHIORSFLYyN IRNR]JRWWDEE MHOHQOpPWpPpU O EHVEIOKHW+QN
KLSRWp]J]LVW D] HOV KLSRWp]JLVQpPO PiU KDV]Qi@W PyGV
szakirodalomban ismert Bancel - Mittoo (2010)pOH SpQJeJ\L IOHEB.ELOLWI
NpV EELHNEHQ )) LQGH[ NDONXOIiOWDP $] LQGH[ PyGV]HU\
DGWD D YIiOWR]yYyN SHGLJ D NpV]SpQ] UiIWD EHOV I1LQDQV]tU
IVVIHV N|[WHOH]HWWVpJUH MXWy VDMiW W NH HRINBG@DEERU
SpQJ*J\L IOH[LELOLWiVL PXWDWyW NpV]JtWHWWHP

.RUIEEBDQ HPOtWHWWHP KRJ\ D SpQ]J]eJ\L IOH[LELOLWIiV
rugalmasW XODMGRQRVL FDVK GLV]WULE~FLY D]D] UpV]YpQ\ YL\
DODFVRQ\ N|OFV|QW NH DU i QiNetVjeQM\DP)\QW\W B LHVIW |[JHOD G iV

(QQHN PHJIHOHO HQ D] iIOWDODP YIODVIWRWW YiOWR]yN
NRUULJIOYD PLYHO H] OHKHW D EHOV I1LQD QU WWDR LY ORIWY
UpV]YpQ\YiViUOiV NLERFViIWiIV XJ\DQLV D WXODMGRQRVRNC
NpV]SpQ] U|]YLG OHMiUDW~ N|W H iDet/gHas/ YWWd HWVN HVHN/[]IN N B ® |
W NpKH] YLV]RRQ\t WRWW pUWp

(]JHN DODSMiQ D SpQJ*J\L IOH[LELOLWiVUD NpS]J]HWW PXW
NI[YHWNH] NpSOHW IHOKDV]QiOiViYDO NDSKDWy PHJ

DKRO L D] HJ\HV YIOODODWRNDW MHO|OL

$] tJ\ NDSRWW pUW ptivttaiN &iBén¢a&l O LWMKWRRQOt iOWDO PHJKE
LQGH[KH] D YL]VJiOW LG V]DN &$3(; iWODJDLKR] V]yUiVDLK
LQIRUPiFLYV DV]JLPPHWULD PXWDWYyKR]

A SpQJ+J\L IOH[LELOLWIiV PXWDWWWRRPDL D i ®WQPHBUHiIiOW
LOOHWYH D IHQW HPOtWHWW DGDWRNEYO NUHiOW ILQBIOH
OLQGNpPW YiOWR]y XJ\DQDNNRU QHJDWtY NDSFVRODWEDQ Y|
Q|YHNY SpQJeJ\L IOH[LELOLWiV FV|NNHQWL D] LQIRUPIiFLYy
YiUDNR]IALRNDOMPEH YpYH HJ\ PHJOHS HUHGPpPQ\ $ ILQBIC
NDSFVRODWEDQ YDQ D &$3(; iWODJRV pUWpNpYHO LOOH
HUHGPpQ\ XJ\DQLV D Q|YHNY EHUXKi]JiVRN PLDWW OpWUHNM
HO UH QHP YiUW HVHPpQ\ KDWiViuUD D] RSFLy pV tJ\ D] RS
SpQJ+J\L IRUUiIVRNKR] V]*NVpJH YDQ D YIiOODODWQDN
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$ PHIJOHS HUHGPpQ\HN PLDWW YL]VJIiOWDP D UHIORSF
OHKHW VpJHNEHQ QEkBpordk HRWBIODMNOEWYH D FVRSRUWRN
IOH[LELOLWIiVIiQDN PHIN*O|QE|]WHWKHW VpJpQHN UHOHYDQI

2 IEUD 5HIORSFLYV FVRSRUWRN SpQ]J]¢J\L IOH[LELOLWIiViU
IVVIHYHWpVH
) R U WRieMdters adatok alapQ VDMiW VIHUNHV]WpV

$ IEUD VIHULQW D UHIORSFLYNED® W AYRMNSIRHURH ODI HYG |°
LG VIDNEDQ PDJDVDEE SpQ]J]eJ\L IOH[LELOLWiIVVDO UHQGHC
LSDUIJDN Y & @sDpor).W D L

6]LIQLILNIQV NDSFVRODW ILJ\HOKHW PHJ D FVRSRUWIV
PHIJOHS KRJ\ D UHIORSFLYNEDQ JD]GDJ MHO] YHO IpPMH!
SpQJeJ\L IOH[LELOLWIiV LQGH[pQHN iWODJRV pUWpNH $ ILQE
PHIN*O|QE|]WHWpPpVW HOIRJDGKDWMXN XJ\DQLV D 1«JJHWC
VWDWLV]JWLNDL YHOWXIVOLNWNRKND \W MXWW D]D] D SpQJ]eJ\L IOH]JL
PHQWpPQ W|UWpQ FVRSRUWRVtWIiV N|]|[WW NDSFVRODW YDQ

(]JHQ HUHGPpPQ\HN WeNUpEHQ D]W D N|YHWNH]WHWpPVW Y
D] HOHP]pNV pY DGDWDL DODSMiQ NpV]*OW D UHIORSFL
UHQGHONH] YIOODODWRN UHQGHONH]QHN (VHWOHDHV PDJ
PLQW QHJDWtY VRNN D SpQJ]«J\L IOH[LELOLWiV IHOpOpVH |
LSDUIJDNEDQ PHO\HNEHQ QRUPIOLY ¢]OHWL N|UQ\HIJHWEHQ
Ebben az esetben a dolgoz&iVRGLN KLSRWp]JLVpW UpV]EHQ HOIRJDG
PHJYIODV]ROiVIiUD HJ\IDMWD WRYIEEL NXWDWiVL FpONpQW
PYHNEHQ D NDSFVRODWRN V]JLJQLILNDQFLIiMiW HU VVpJpW
pPUWPNpPW PleQ &ind a 200V LG V]DNUD (JHNHW D NXWDWiVL L
dolgozaw WHUMHGHOPL NRKKOiIWDL PLDWW QHP WpU

$ GROJR]DW KDUPDGLN KLSRWp]JLVH WHKiW KRJ\ D YicC
YIiOODODWL W NHV}hUNBDHHWU R LDVI¥WeOWIKR] D SpQJeJ\L
PXWDWyV]iPRN pV D W NHV]JHUNH]HWUH YRQDWNR]y PXYV
LIJI\HNV]HP THOWIUQL

eUWHOHPVIIHYBRGWY]tDR]iVL IOH[LELOLWIiIV PLQGNpPpW PXWL
muWDW D W NHV]JHUNH]JHWL PXWDWyNNDO (] DODSMiQ D] D¢
SpQJeJ\L IOH[LELOLWIiIV KDWiVWDIOQ y@ QQ MJ\\W ENEH 0] H O N HL] B MO
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PDJDVDEE D VDMiW W NH KLV]J]HQ pUWHOHPV]JHU&HQ tJ\ Np¢
DUIQ\iW KRJ\ D NpV EEL OHKHW VpJHN YDJ\ QHJDWtY VRN
jutni.

$ EHUXKIi]JiVL ROGDOUYO YL]VJIOYD D UHIORSFLYN D NO
QHP PXWDWQDN NDSFVRODWRW XJ\DQDNNRU D]JRQ PXW
VIHUNH]HWpUH XWDOQDN PiU LJHQ HOV VRUEDQ D KRVV]~
kapcsolatban.(] DQQDN WXGKDWy EH KRJ\ D UHIORSFLYN PHQHCGC
LIJpQ\HO H]pUW DIRKRMWBQWIMRIIVHOpUKHW IRUUiIVRNEY!
HJ\H] VpJ HOYpQHN HOHJHW WpYH WRYIEEIi KRAEUQJFUHIORSF
WiY~ ITRUUIVNDSDFLWiIVW NLKDV]QiODWODQXO KDJ\MIiN ,
|[VVIHKDVRQ ORYWWMAMDW YNPW QWpPpQ YL]VIIOWDP (JHN D PXWD
NJ[WHOH]HWWVpJHN D] |VV]HV HV]IN|] DUIQ\IiEDQ azéD@ODDPL QW
UlYLG OHMiIiUDW~ N|WHOH]J]HWWVpJHN pV D KmMMwipyk OHMiUD
YiOWR]y HVHWpPQ V]LJQLILNIiQV N+«O|QEVpPJ YDQ D FVRSRUW,iV

$ i EdalDoldali grafikonaD KRVV]~ OHMiUDW~ N|WHOH]HWWYVpJ
IVVIHV HVIN|]K|] PpUOHJIHJ\H] VpJ HOYH PLDWW |VV]HV IRU
E YHONHG LSDUiIJDN HVHWpPpEBQKBYVYMWVIHNWVMIRDWIV N|WHOH]
UHIORSFLYNEDQ QHP E YHONHG LSDUIJDN XJ\DQH] D] DU

A 3 iE|dib oldali grafikonaD U|YLG OHMiUDW~ N|WHOH]JHWWVpJF
NJ[WHOH]HWWVpJHN DUiIQ\iW YL]VJiOMD D]D] D] LG&GHSHQW NI
iEUIUyO OHROYDVKDWYy KRJ\ D UHIORSFLYNEDQ JD]GDJ
NIWHOH]HWWVpJHN D KRVV]~ O HD N DRW-~J INH|GVHHID HA Bl WWPVN& H IS
FVRSRUWEDQ H] D] DUIQ\

3 iEUD +RVV]~ OHMiUDW~ N|[WHOHJHWWVpJHN DUiQ\iQDN
csoportokban EDO ROGDOL iEUD pV N PW Bz@éyks asopoviakbahNjoht] H U N H |

ROGDOL iEUD
JRUUIV 5HXWHUY DGDWRN DODSMiIiQ VDMiW VIHUNHV]V

EzzelaGROJR]DW KDUPDGLN D]D] XWROVy ,KElg &evipl VpW L\
YiOODODWL UXJDOPDVViJ KDWiVVDO YDQ D W NHV]HUNH]HW

9pJ-O SBy@h 2011))WpWHOpPW VJHUHWQpP D] DGDWEI]JLV YiO
WpWHO V]HULQW D W NHIWWpWHO pV D SpQ]+JBLDOBN~ELOL
NDSFVRODW YDQ +iUt&PDF V RERUGKITR SR WR DY HA HiGM OpG HW W
YiOODODWRN QHP UHQGHONH]QHN NHOO PHQQ\LVpJ& EH
OHJ\HQHN D EHUXKIi]iVL LIJpQ\eNHW NLHOpJtWHQL EHOV IF
KLWHOLJpQ\OpVL NpQ\V]JHU QHKH]HGLN 8J\DQDNNRU D NLC
OHKHW VpJHN PLDWW NpQ\WHOHQHN PDJDV GPpHNHG I0OH
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YIOODODWRN D]JRN D YIOODODWRN PHO\HN IHOKDV]QiOMiN
IORZ JHQHUIOY NpSHVVpJeN PLDWW KLWHOILQDQU DO R WWRWI
UHODWtYH QDJ\ HODGYVRGR®WYWHWNWINO U OLOQVW W B @ HaR O U RE]Q DIN
NHUOWHN PHO\HN ~MUDW|OWLN SpQ]J]+J\L IOH[LELOLWIVX
YROXPHQ&CSBHRIAWMVIHQHUIOQL tJ\ MyUpV]W EHOV ILQDQV]t
fenntartani.

$ FVRSRUWRNDW D EHOV ILQDQV]JtUR]iVL DUIQ\ PXWDW
ILQDQV]tUR]iVL DUIQ\ PXWDWyV]iP D NDPDWIL]HWA pVVHO |
PpUOHJI |[VV]HJKH] YLV]RQ\tWYD PHO\ HJ\ My N|]JHOtWpV
IRU UiV RENEHROF V L (] DODSMiIiQ D OpWUHMZWWiEFRB®RURKRWND W

2 WIiEOiI]DW %HOV ILQDQV]tUR]iVL DUIQ\ PXWDWYyV]iPD P
N[]JpSSRQWMDL

Cluster
1 2 3
%HOV ILQDQV]tUR]iVL D -,11098580664 ,19207693843 ,04036421637
JRUUiIV 5HXWHUVY DGDWRN DODSMiQ VDMiW VIHUNHV]V

A2 WIEOIIDWEDQ D EHOV ILQDQV]JtUR]IiVL DUIQ\ PHQWp(
YRQDWNR]y DGDWRN ROYDWVKNMWMY/ODVNW HUEBIODIMIQ ¥liOODC

EHOV ILQDQV]tUR]iVL DUIQ\ PXWDWypUWpNNHO MHOOHP
IHMOFr® ODODWRN NODV]WHUH D]D] DODFVRQ\ M|YHGHOHPW
PUHWIWODODWRN FVRSRUWM®PR]XKWDIXQLEWHOWVHQ AN QW ]JtURTIV
UHQGHONH]QHN D]D] NpSHVHN QDORPWQIHQHPIRER]EWLYN
Q] YHNH®ODODWRN NODV]WHIDHR ZPILNABOUS®RY LMptSHVYYHIHO L
PHO\HW KRVV]DEE Wi¥dR@Q. LV NpSHVHN IHQQW

Az 1. klaszterbevagyis al HMOYB@ ODODWRN FVRSRUWMIED VRUROW
(;7(52(7 +XQ OLQLQJ .(* UPHVWHU 3K\OD[LD

A 2. klaszterbevagyis azp U WYWOM DODWRN FVRSRUWMIED VRUROW Y|
(JLV (/0% eOE &XT, Mdgyar Telekom, Richter, TV Network

A 3. klaszterbevagyisaQ| YHNHGODODWRN FVRSRUWMIED VRUROW
Appeninn, Bookline, Budapest Ingatlan, Csepel, Danubius, EHEB,7E-5 )+% )RUUIV
Fotex, FreeSoft, Graphisoft, Hybridbox, Kartonpack, Konzum, Kulcs Soft, MOL,
Nordtelekom, OTP, PannErgy, Pannon-Flax, PanBa® Wy 4XDHVWRU G5iED 6\QH!
Tiszai, Zwack.

A Byoun-i (2011) WpWHO V]JHULQW D] HOV FVRSRUWED WDL
IOH[LELOLWIiVL LIJpQQ\HO pV PDJIJDVOREER UGEKRIIHHDW HNJHH DR YN (
PIVRGLN FVRSRUW PDJDV ILQDQV]tUR]iVL IOH[LELOLWIiVL LJ
D KDUPDGLN FVRSRUW DODFVRQ\ ILQDQV]JtURHIMHQWONH.EL
DUIQQ\DO U@ QEHINEDION IHOV JUDILNRQ

$ VILIQLILNDQFLD pUWpNHN V]JHULQW D [*JJHWOHQVpJU
V]i]lDOpN PLDWW HOYHWKHW WHKiIW D ILQDQV]JtUR]iVL IOH]
D :$&& PXWDWy pV D FVRSREWRN N|]|IWW NDSFVRODW
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4 iEUD %HOV ILQDQV]tUR]iVL DUIQ\ PHQWpPQ OpWAUHM|Y N
EDO IHOV iEUD N|WHOH]JHWWVpJHN VJHUNH]HWpUH MR

W NHN|OWVpJUH DOVy iEUD YRQDWNR]y FVRSRUWIWO!
JRUUIV 5HXWHUV DGDWRN DODSMiQ VDMiW VIHUNHV]V

$KRJ\ D] iEUIiUyO MyO OHROYDVKDWy D] pV NODV]W
DODFVRQ\ D ILQDQV]JtUR]MLIEOHQLELOLPMY LER\GRRIRUW PDJD)
ariQQ\DO UHQGHONH]LN PtJ D PiVRGLN NODV]WHU YiOODOTL
DKRJ\DQ D]W HEYIQKLDMWXWKW N+O|QEVpJ YDQ D FVRSRUW
W NHN|OWVpJ :$&& pUWPNHLEHQ LV
eUWHOHPV]HU&HQ D] HOV NODV]JWHU YiOODODWDL D
OHJPDJDVDEE W NHN|OWVpJJHO V]iPROKDWQDN PtJ
OHJQ\HUHVpJHVHEE YiOODODWRN PHO\HN D ILQDQV]JtUR]iVl
W NHIWWpWHOW WDUWDQDN IHQQ D OHJDODFVRQ\DEE iWC
$ KDUPDGLN FVRSRUW PHO\ YiUKDWyDQ KRVV]~ Wi
M|YHGHOHPWHUPHO NpSHVVpJpW D NHWWHV FVRSRUWQIiO |
D NODVIWHUEH WD,J08R]y YIiOODODWRN
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.RQNO~]LYy
'ROJR]IDWRPEDQ UpV]OHWHVHQ EHPXWDWWDP D UHIORSFLY/|
VWUDWpPJLDL OHKHW VpJHNHW YDODPLQW D ILQDQV]JtUR]IV
QHJDWtY HVHPPQ\HN NRQJHNYHQFLILQDN YDJ\ YiUDWODQ O
gVV]HIRJODOWDP D UHIiO IOH[LELOLWIiIV D SpQ]JeJ\L IOF
LOQWHUDNFLY VIDNLURGDOPIW QHP]JHWN]|]JL NXWDWyN OHJIUL
$ IHQWLHNE O OiIWKDWy WHKiW KRJ\ D YIOODODWRN W I
YHV]LN D NpV EEL OHKHW VpJHNHW QHJDWtY VRNNRNDW p
NpSHVHN D KLWHOIHOYpWHOUH W NHEHYRQiVUD PHO\HW LC
NtY«O KDJ\QDN EJ\ D VWDWLNXW W HNNH GN/RNDEOHUGIAULL CHOOPND OtH
YHV]JLN ILJ\HOHPEH D Q|YHNY DGYyVVIJNDSDFLWIVEYO \
W|EEOHWpPUWpPNpPW (] D PDJ\DUI]JDW DUUD KRJ\ D VWDWLN X
[|]Op D W NHIiWW p3W WONRBDPRNVYINHYHW NLD © bodarVi MB FIN i N W V |
UHOiIFLY PHQWpPQ DODNXO NL XJ\DQLV D YIOODODWRN D
W NHV]JHUNH]J]HWL G|QWpVHLNHW LV VJHP HO WW WDUWMIN
vVwWUDWpJLDL VIHPOpPOHWWHO NHOO YL]VJIOQL HQQHN PHJI
a szakirodalomban.

JV]|QHWQ\LOYiQtWiV

$ GROJR]DW pV D FLNN HONpV]tWpVpKH] VRN VHJtWVpJHW
9LYLHQW DNL HJ\HWHPL pYMLWDD®IWWHJWWMWOHQ NWYJILJ
PXQNiPDW

JHOKDV]QiOW DGDWDLP W|EEVpJH 5HXWHUV DGDW
7XGRPiIQ\HJ\HWHP .|]JD]GDViJWXGRPiQ\L .DUD ELJWRVtWRWV
D .DUQDN YDODPLQW D 5HXWHUVQHN KRJ\ HOpUKHW Yp WF

OHJN|V]|Q|P D V]iPRV WDQiFVRW EtJWDWy V]yW pV YpO
' YHWWQHN Q YPUHPQHIN@PN-PGNVDGROQPINMW QHP NpV]sOKH!

JURGDORPMHJ\]pN
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$ YIiOODODWL VIHNWRU FV GHO UHMHO]pVpPQHN

e&xES 6]HYHULQ?* .ULVWyI

$ GROJR]DW V]pOHV N|U& V]DNLURGDOPL Ei]lLyVVDD pGRWIYWH WD NG NVV INHOW
PYGVIHUHLYHO YL]VJIiOMD D FV G|V pV D P&N|GHINMiQWIEEGNR]IRRN WRHAO W NO
WpQ\H] NHW (J\ NLLQGXOy PLQWIQ WHV]WHOWHPF i KR W RY\W\W HRL.QMQU BL ¢
KDWpNRQ\DN D VIDNLURGDORPEDQ LVPHUW FVp® WOOWHYYH-O N VD ORNG W 8
modell. (J\ YDOLGIiIOy PLQWIiQ LJD]JROiVUD NHU+*OWP K®W\ WD VIDON Yy OFPDG KD\ y |
HUHGPp@QIRQ\tWiVW Q\HUW KRJ\ D ERQ\ROXOW QWBWHOWIWOH QP N HRD
FpOUD V]*NVpJ YDQ D WDSDV]WDOW JD]GDViJL V]DWHPBHP D]DWNPRYB O
KRJ\ D VIDNLURGDORPEDQ KDV]QiOW FV G HO UMHHWH Q BHhW]IWPWEW pHIU KN DANF
a figyelmet arra, hogy a hazai KKW JD]GDViJL N|U*OPpQ\HL QHP YHWKHW NDP/V]H D N
tJ\ D QDbJ\YiOODODWL VIHNWRUUD NLIHMOHV]IWHWW PXMND V8RN WBMGiRpQ
GIQWpVKR]DWDOW D JD]GIiONRGiVL MHOOHP] NHXMRWEG [ LWhH Y HYD N UMIE®
vezethet.

Kulcs szavakFV G HO UHMHO]pVL PRGHOOHN GLV]NULPLQDQFLD DQDOt]JLV O
JEL-ky G RO\5, C53, C55, G33, M21

The Theory of Relativity of the Bankruptcy Forecast in the Company
Sector

This study based on extensive literature and differentation of entities ogeoditimost critical influencing
factors has examined by discriminant analysis and logistic regredsitinl sample was tested by our
discriminant model and other bankruptcy prediction models. Validation samejusdified that the model is
only used for first sample. It has been demonstrated that statisticébs®lwill not lead to purpose therefore
the expertise of company specialists have needed. The paper have purtbhiatied statistics could provide
basic information, but efficiency of bankruptcy prediction dependedoomplex experience of evaluation. The
research does not say that prediction methods has been discredited bhbé pagders attention, that the
domestic economic conditions are not strictly comparable with those of fa®igarations and its results may
not help the decision making of high precision; and many case emaeag features of the complexity of a
significant narrowing lead to erroneous results.

Key words: Bankruptcy prediction mdgeDiscriminant analysis, Logistical Regression
JEL Codes: C15, C53, C55, G33, M21

! $§ WDQXOPiQ\ D ;;;, 2UV]iJRV 7XGRPIQ\RV 'LiNN{GRP RQLHMFLD M iQIT
9i00DODWL JD]GDViJWDQ ,, 7DJR]DWIEDQ HOV KHO\SiOAWPXQNDW GF
NRQ]XOHQVHL 'U -XKiV] IDMRV HJ\HWHPL GRFHQV pV 'U .RORV]iU /iV]C

2 A VIHU] D -hagyaDWUV]iJL (J\HWHP .[]JD]GDViJWXGRPiQ\L .DUIQDN
PHVWHUV]D N R Vekd$ BzeverhDAT y gdil.com $ V]HU] -EDQ 3UR 6FLHQWLD $UDQ
NLWWRWEHQ UpV]HV.OW
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%HYH]JHWpV

$] HOP~OW W|EE PLQW KWW |JHEHQ PDUHW& YiOODONR]iVR
N|[JpSSRQWMiIEDiIRRY+-OMNNURGDOPL NXWDWiV EL]JRQ\tWRWW
Q|YHNHGpPVY D PXQNDKHO\WHUHPWDpPV p\Szbrb, L@ RMaFLYy YR G
3RPi]L 1pP ROLK Q Nyitrai, 2011 $ JID]GDViJ HJIpV]pEHQ
M|YHGHOHPWHUHPWpPVEHQ pV D IRJODONRJWDWIPpAEDQ Q!
N[]JpSYiOODONR]JiVRN V]iPiUD Q|YHNY YHUVHQ\NpSHVVpJL ¢
WpUKyYyGtWiV IRO\DP R\RI0E-2610HMU IQRS]YDiJL YiOViJRW N|YHW
Q|YHNHGpVL OHKHW VpJHL PHIJWRUSDQWDN $ PpUHWVWUX
IRJODONR]JWDWiVL DGDWRN FV|NNHQpVH D IHMOHV]WpVL
EHOV LQVWDELOLWIV KiWW pU E HedigeRUH WRMAN D] LD WY BIDIMHRG I
D KD]DL NXWDWyN LV V]iPRV HVHWEM|QHISHV RO ON OKRJIIVR
DUIQ\XNEYyO DGYyGPBIQWHUHPWKHWQpPN D QHP]HWIB®DgGDViJEL
MHOHQ HVHWEHQ D NLOIiEDOiIV HVpO\pW ( KHO\HWW D]RQE
FV G N|JHOL KHO\]HWEH

$ SXEOLNiIFLy H@VWnW@OHUNWN iGP® Wib &\ stakiNga®iian
WDOIOKDWY FV G HO UHMHO]pVL PRGHOOHN KDWpNRQ\ViJD

JHOWpPWHOH]KHW KRJ\ PHJIHOHO VWDWLV]WLNDL PyGYV
RO\DQ PXWDWyV]iP DPHO\ D PDJ\DU ..9 V]JHNWRU YiOODO
HO UHMHO]pVVHO V]ROJiO %L]JRQ\tWKDWy KRJ\ D VIDNLURG
KDWpNRQ\ViJJDO D FV G HO UHMHO]pVpUH $ YL]VJiOW V]HI
RO\DQ PRGHOO D JD]GDViJRVViJL PXWDWyN NRPSOH[ V]LQV
FV GNRFNi]JDWRW SRQWRVDEEDQ MHO]L

OHJIOODStWKDWyYy KRJ\ D MHOHQOHJL FV GPRGHOOHN
DONDOPD]KDWYN D FV G KHO\]JHWpQHN HO UHMeONppUH HJ
OHKHW RO\DQ XQLYHU]iOLVY PRGHOOW NLDODNtWDQL DPHO!
KR]]JilpUKHW YiOODODWL DGDWRN YiOWR]DWRVViJiW pV
XQLIRUPL]iOW MHOOHP] LKH]

6]DNLURGDORP iIWWHNLQWpPVH

Az 1930-DV JD]GDViJL YLOiJYiOViJ PHJYiOWR]JWDWWD D] HU YL
YiOODONR]iVRN WHMALNHQVNXWWBWiVRN MHOHQW V KiQ\DG
PRGHOOHN NLGROJR]iViUD pV DOND OPWIPKIHOY N i K R VNR-Q MH
NpSHVHN DUUD KRJ\'D ILJTHWpVNpSWHOHQVpJ SUREOpPPDN|U
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1 iEUD &V GPRGHOOHN IHMO GpVW|UWpPpQHWH
JRUUIV ,PUH

/IHI\HQ V]y EiUPHQOzeRRGYHOODADWRN EHV]iNROYLEWDOLSp
NLPXWDWNWYBHNEWW (HerRf2g-PUDIV ] S p Q] ¢ %\tldtyal., 2007)p V
M|YHGHOPH] VpJO CPpoWVDWHW NRPELQIFLYMIiQDN VHJtWVpJpYH
hogya QpKiQ\ pYHQ EHO+<O EHN|YHWNH]KHW FV G|W HO UH Mt}
PXWDWyN KDOPD]D N|]WL |[VV]HI*JJpVHNHW VWDWLV]WLNDL
1DJ\RQ IRQWRV KRJ\ EiUPHO\ PXWDMMWUQEBP PRCGEDG WH®
WpYHVIWHQL DIJW KRJ\' D FV G HOHP]pVH PHOMRWRWAIQFV G
(2009) IHOKtYMD D ILJ\HOPNHDNS W WDHKHRAGPPQ\HNQHN PLQGHQ F
kell lenni*eNDKKR] KRJ\ D FV GYHV]pO\W V]iPVIHU&VtWVpN D F
HONHU<OpVH VJHULQW D YiOODONR]iVW PLQ VtWVpN

,G UHQGEHQkézbe® DA@gMIEIO SpQJeJ\L pV HPSLULNXV YL]VJIiOD
HO WIpteE2007)D]W tUMD KRJ\ 5DPVWHU )RVWHU D SpQ]JeJ\L P>
pV 6PLWK D OLNYBadkVeéi\al. (BIONSHGEYN D P&N|G pV QHP P
YIiOODONR]iIVRNUD NLV]iPROW pUWpNHN W IGHEHND|FYLH O W M]ifE
Beaver (1966) N XWDWiVvD ~WW|U PXQND YROW D FV GPRGHOOH
WHNLQWHWpPEHQ PLYHO HOV NpQW DONRWRWW RO\DQ PXW|
egyenletVHItWVpJpYHO MHO]J]HWW HO UH

Altman (1968)munNiVViJD HJ\ PHJKDWIiUR]y IHMO GpVL V]DNDV]
HO UHMHO]pVH VIHPSRQWMIEYyO KDQHP D VWDWIisVARWLNDL P
HOV WI|EEYiOWR]yV GLV]NHQRpQDEQYHWWD B O @IGIMENG]IQ VW i K i ¢
megtpUOpVL W NHIiVWWJIWKGIO VPVIIN|pV HVIN|] NLKDV]QiOiVL
KDQJRO |VV]H OHJPXWDWMD KRJ\ D YIOODONR]IVRN P&N|Grg
|[VVIHKDQJROiIVD $OWPDQ NXWDWIiVDL,QadkiR (D74 BIEMS XEOL N |
(1974) SpOGiXO V]LQWpQ GLV]INULPLQDQFLD DQDOt]LV VHJIt
PRGHOOHNHW $] LSDU pV D NHUHVNHGAHOeH &t dP RIG/MAAIQL]iFLy!
SpQ]*J\L PXWDWYEYO D NRU HOYiUiVDLQDN PHJIHOHO HQ NL
HUHGHWL HO UHMKO®@PNU PRSGOGHQOWWH VJVQWRO HIHRWGOtW
GLVINULPLQDQFLD DQEDOt]JLVUH DODSR]JRWW PRGHOO MDY
NXWDWIiIVDLNEDQ QDJ\REE KDQJV~O\W IHNWHWWHN D OLNY
N|YHW N H ] WAilyynjarl R0A2) p Woszkay (2002)) 0DJ\DURUV]iJL YLV]RQ\O
NLHPHONHG HIUUH®EM®@AWI08) P XQNIiMD MHOHQWHWW DNLN C
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DQDOt]LY pV D ORJLV]JWLNXV UHJUHVV]LY PYGV]JHUpUH OF
statisztikaPyGV]HHMM GpVpYHO D GLVINULPLQDQFLD DQDOt]JLVW
ki, Ohlson (1980)a NpWYiOWR]yV ORJL\WWILWNKVY pYHDU HNYV]LEW HWW
PRGHOOHNHW 1p ZmipWskiHD®8NDP VORHLV]IWLNXV UHJUHVV]LY Py!
PHJIOODStWRWWD KRJ\ D PLQWD HOHPavA RrP®OHLQO N LR P t WKRD]
WRU]JtWy KDWiV pV D PiVRGIDM~ KLEOPBBOHNW V)HIHQ B QEIHY D
PHJIiO@® gy aQHXUIOLVHRiIWWpIpYHO RipIMNMBSIRVWAWD-8BHGW N
GLVINULPLQDQFLD DQDOt]JLY HUHGPpPQ\HLW 9p\WiW|MNIHWH"
(2005 VILQWpQ PHJHU VtWLN 20PHGD pV JHUQDQGH] NXWDWiV
WHV]WHOpPVHN HVHWpPQ LV MREE HUHGPpQDHND QdgK¥W N HO
logisztikusUHJUHVV]LY PYGV]JHUpYHO

Fontos kiemelni KRJ\ yYDWRVDQ IRJODOMXQN iOOiVW D PR
kapcsolatban, P U H ~J\ IRJDOPD] KRJ\ D] HJ\YIOWR]yVY MHOOH
D PyGV]JHU DGWD HUHGPpQ\HNHW GHILQLIOQL I OHJ KR
HIJ\PiVQDN (]]JHO D9UBQGRANMWMIDDBWPUW PLYHO D PyGV]}t
ILJ\AHOHPEH KRJ\ D FV G|W W|EE PXWDWy HJ\«eWWiOOiVD L\
NIJIWW |IHOPHUO NRUUHOiIFLYNNDO $OWPDQ PXWDWyMi'
Q\LODWNR]LN KRJ\ QHKp] D] HO UHMHO]pV RO\DQ YiOODOD
W ]JVGHL IRO\DPDWRNEDQ $ WRYiE &iddrMg2eHgA]tkivad Wwtval. Py GV | H
(1977)PDJD LV ~J\ IRJDOPD] KRJ\ D] HUHGHWL PRGHOW D] ~M
PXWDW 7D0OiIiQ D QHXUiIOLV KiOy D] HI\HWOHQ DNWXiOLV F
IRJIDOPDJ]WDN PHJ NULWLNiIW KR]]JiWpYH KRJ\ D IHQWLHN H
e]pUWFY GHONHU.OpVL UHODWUYIDVSWHE PP Y HOWD ¥ R\G MGOM H K
WHYpNHQ\VpIJW O [« JJHWOHQ-O PHO\HN D]J]RN D OHKHW V
ELIWRVtWDQDN D YIOODONR]iV-H HQW B DV @ R Y WNRIBHOND  (pRAHH
..9 VIHNWRU YIiOODONR]iVDLQIO D FV GHO UHMHO]pV WHNLQ

ORGHOODONRWIV NLLQGXOy pV YDOLGiIOy PLQWIQ

$] HJ\LN HOV PRQGKDWMXN KRJ\ D VWDWLV]WLKDL PHJI
Altman-1pOH = RAtWIDWI68)WDOIQ D OHJILAMHRHUWMEBD]BVLSP XWD W\
NXWDWiV HIHQ NHUHV]W+0 YLV]RQ\tW XJ\DQDNNRU V]iPRV \
$ NpUGpV KRJ\ D YiOODODWL PXWDWyV]iPRN HJ\ FVRSRUYV
NpV]tWKyHMRPSOH[ PXWDWyV]iP PHO\ D YPOHWOHQ WLSSH(
NpSHV HJ\ DGRWW YiOODONR]iV SRWHQFLIOLV FV GMpW HO
(QQHN YL]VJiODWiKR] HOV OpSpVEHQ HanPH INNV@ B O$ P X\
UHOHYiQV V]DNLURGD O RRerd2g\H-XIKQW p JHL KR\GRORBPEDQ Op
INRQYPLDL PXWDWyV]iPUHQGV]HUH HVHWW D YiODV]WiVRP
NJUEHQ LVPHUW PyGV]HUWDQLODJ LVk§HO\HV PXWDWyV]iPR
JYHWNH] OpSpVEHQ HJ\ EH QHP FV G|OW YiOODONR]
WDUWDOPDDYGONGWD DGDWDL DO D ®MiBPXRDIWPW i BB HRFG D] H U
pPYL pUWPNHLW PDMG GLV]NULPLQDQFLD DQ Dgy mélyekVHJItWV,
DJRN D PXWDWyV]iPRN DPHO\HN D FV G E&Histkiiine8gavVW OHJ
HOHP]pV RO\DQ W|EEYiOWR]yV PyGV]HU DPHO\QHN VHJt
NDWHJRUL]iOiVIW YpJH]JKHWMeN HO /HKHW VpJmeekOLN D]F
VILJQLILNiIiQVDQ PHJIN*O|QE|]JWHWLN D YL]VJiOW FVRSRUWRI
NpUGpVH KRJ\ HJ\ DGRWW FVRSRUWKR] WDUWR®I¥ D PHJD
GLVINULPLQDQFLD DQDOt]LV V]iPRV HO IHOWpWHOOHO UH
VIHPEHQ URERV]WXVDEE EJ\ V]*NVpJ HVHWpQ XWYEEL PyGV
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$] HUHGPpPQ\HN YDOLGiOiVIiW W|EE IRUPIEDQ LV PHJSUy
$OWPDQ iOWDO PHJIRJDOPD]RWW |W P XW D WA \P|XRARDAW y \D D]
PDJ\DU ..9 VIHNWRUWYO HOWpU <]J]OHWL N|UQ\H]JHWEHQ |
DGDWDLQDN IHOKDV]QiOiViYDO NpV]+OW (] DODSMiQ IHOW
NpSH] PDJ\DU ..9 VIHNWRU YiOODODWDLQDN FV GHO UHM}!
VHItWVpJpYHO MREDDGpNILV. DHIEKOWRDXQVDWYNDW DGQi NL
DNNRU H] D IHOWHYpV HOYHWKHW $ NDSRWW 1+JJYpQ\ i
NRUIEELDNEDQ EHPXWDWRWW PRGHOOHN iOWDO DGRWW H
VIDNLURGDORPEDQ HO IRUGXOyYy PR GiHt@ Gab)ar MREEadstaltH G P p Q)
WDUWDOPD]y PLQWiQ pUWHOPH]JHWW ~M PRGHOO

$] HUHGPpPQ\HNHW HJ\ PHVRBENFV G|OW LOOHWYH EHF\
DGDWDLW WDUWDOPD]y [+JJHWOHQ PLQWiQ HOOHQ U]J|P OH
DGQDN D V]IDNLURGDORPEDQ HO NHU<OW PRGHOOHN LOOH)
PLQWD DODSMiQ IHOiOOtWRWW ~M PRGHOO

$] HO UHMHO]pV UHDOLWIiViQDN WRYIiEEL YL]VJiODWIiKR]
YiOODONR]iVDLQDN JD]GDViJL DGDWDLEDQ pV HUWDH D] HJ.
HO] EHVRUROiIVW PLQG D V]DNLURGDOPL PRGHOOHN PLQ
HUHGPpPQ\HN WeNUpPEHQ KR]JRP PHJ N|[YHWNH]WHWpPVHLPHW

OLQWDYpWHOL HOMiUiVODN D YPOHWOHQ PLQWDYpWHOMW
NpUGpVpW $ UHSUH]JHQWDWLYLWiVKR] D] DGRWW PLQWiQ
HOHPHLEHQ NHOO OHN|YHWQL D SRSXOiFLy WH@DPMGRQVilJ
YL]VJIiODW V]JHPSRQWMIiEyO PHJKDWiUR]y WXODMGRQViJRN |
EHO-0" (KKH] WXGQXQN NHOOHQH KRJ\ D] DGRWW pYEHC
VIHPSRQWRN WHNLQWHWPpPEHQ WpUQHN HO D] |[VV]HV YiOOD
HJ\ DGRWW PpUHW& DGRWW UpJLYEDQ YDJ\ DGRWW iJD]
nagyobbH D EHFV G|OW YiOODONR]JiVRN DUIiQ\D WHKiW PHO\ V
FV G HVpO\pUH (]XWiQ DIJW LV WXGQL NHOOHQH KRJ\ H V]t
EHFV G|OW YiOODONR]iVRN PHJRV]OiVD D] |[VV]HV EHFV G|O\
PHJKDWIiUR]iViIKR] QHP iOOW UHQGHONH]pVHPUHJWQWDOYIiQR
YPOHWOHQ PLQWDYpWHO ORJLNXV YiODV]WiVQDN PRQGKDW

KIHPHOQpP KRJ\ $OWPDQ pV D W|EEL VIDNLURGDOPL P
LUIQ\t WRWWDQ YiODVJWRWWD NL D YL]VJiOW YiOODONR]i
YL]VJiODWL PyGV]HU IHOWpWHOUHQGV]HUpW ELNWRMD® NLFI
KiWUiQ\D PHO\UH D] HUHGPpPpQ\HN LVPHUWHWpPVpQpPO YLVV]L

.LLQGXOy PLQWD

$ NXWDWiV NLLQGXOiVL Ii]JLVIEDG HB6V]H¥HULYQHHWOH ® &N|G
FV GEH PHQW YiOODONR]iIVNERBNOWBWWI WVYHUMGPWOP %

WHNLQWYH D PpUOHJI [VV]HJ DODSMiQ NpSH]WHP FVRS

N[]pSYIOODONR]iV DPDPHHIB®IGIPNLVYiOODONR]iV

s PLOQWDYpWHOL NHUHW PLQGHQ WDJMD XJ\D@®@D NNRLO®D®%D R NDVY Q& WV ph D
WDJIJMiIiQDN HOp{EKHAWi R/ROpWS RYWIO pV D 0DJ\DU .|]O|Q\ DGDWEIi]JLV UHQUC
VIHULQWL EHYIODV]WIiV XWiQ D NpW NDWHJWNXMD QF ¥A N YO |R&W pG/ U H/ MK
minta elemei.
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1 WIiEOI]DW .LLQGXOiVL VRNDVIJ YIiOODODWL WtSXVUD p\

1HP PHQW FV &V GEH PHQMW
.LVYIOODONR] 17 8
IpSYiOODON 38 25
gVV]HVHQ 55 33

YRUUIV VDMiW VIHUNHV]WpV

'LVINULPLQDQFLD DQDOt]LV

$ YLIVJIODW KiWWHUp+O D GLV]NULPLQDQ F (Sajtd$ EMit&]pV VWD
2007) A diszkrimiQDQFLD HOHP]pVY RO\DQ W|EEYIOWR]yV PyGV]HU
YIOODONR]IVRN NDWHJRUL]iIOiIiVIW  YpJH]KHWM-eN HO /'
EHD]RQRVtWIiViUD PHO\HN V]JLJQLILNIQVDQ PHJIN<O|QE|]W
GLVINULPLQDQFLD DQDOt]JLV NLLQGXOy NpUGpVH KRJ\ HJ\
YIOWR]yYyN PHQW-pQ$ EGIIFPVMNOHKHPWQDQFLD HOHP]pV HVHWPQ V
WHOMHV.OQLH

AleJ] YIiOWR]y QRPLQIOLV VNIOIQ PpUW D I«JJHWOHQ Y
DUIQ\VNIOIQ®¥ UM NODW 1¢JJ YIiOWR]yMD D FVRSRUWKR] WD

WDUWDOP~ QRPLQIOLV VNIOIQ PpUW YHerg¢dylly- XKiFEHYR QW

Q\ROFWpQ\H] V PRGHOOMH DODSMIiQ NpSH]JHAWW PXWI

$OWPDQ iOWDO KDV]QIiOW |W PXWDWyYDO (] WXODMGRQNGE
YLVV]D D] HOHP]pV DNNRU D] $OWPDQ PXWDWy HOHPHL I
FV GHO UHMHO]pXp&€yyedlH @ HWHWi UDHINM OWQ@BNH] LQNIEE WIE
SO SDQHO YL]JVJIODWRNQIO RNR]JKDW SUREOpPIW MHOHC
FVRSRUWRN NLHUWY®DO®R®NVONR]iIV YDJ\ FV GEH PHQW YDJ\ Q
nem tartozhatA N|JHO D]RQRV F VIRISRUPWGDINVQHP WHOMHV.0O (UU
ha a nagyobbikt QHP PHQW HFWRBE&ERIUW HVHWV]iPiW D NLVHEE FVI
NI JHOtWA®@pQWDQDINYHIBDSD [+JJHWOHQ YiOWR]yN V]iPD
NLVHEE FVRSRUW HVHWV]iPD H] PHJIHOHO 8J\DQDNNRU D
V]iPiKR] PpUWdH]MLAVLYiOWR]YyN V]iPiQDN FV|NNH@WpVpYH
YIOWR]yYyN QRURIRAJJPVOLNDHNORV]OiIVIQDN EL]J]WRVtWiVD NDSF
NXWDWIiIVRN EL]RQ\RV IRN~ UXJDOPDVViIJRW HQJHGpPO\H]QH
NLXJUy pUWpPNHN RNR]]JIN $ NLXJUy pUWpNHNHW ER[SORW V
YiOWR]ANQiadcia-KRPRIJHQLWiQpYHQ KRPRV]JNHGDV]WLFLWiV
|*JJHWOHQ YIiOWR]yN YDULDQFLiIiMIiQDN D 1¢JJ YiOWR]y FVR
PHQW FV GEH FVRSRUW KDVRQOYQDN NHOO OHQQLH (] D |
NXOO KLSRWp]JLVH V]JHULQW D NRYDULDQFLD PiWUL[RN
csoportjaiban. Haate¥ HUHGPpQ\H QHP V]JLJQLILNIQV D]D] D QXOO
~J\' D YDWRRRFIHQLWIV IHOWpWHOH WHOMHV.O ( IHOWpPWH (
D] HO ] OHJ HPOtWHWW IHOWpWHOHN NJ|]*O D NLXJUy
mintanagysJJDO YDJ\ HOWpU FMYRGEWRW R POMWWNROER4zZQHD ULW i
1+JJHWOHQ YiOWR]yN N|]|IWWL |VV]HI«JJpV KLiQ\D (] W|NpO
MHOHQ YL]VJIiODW VRUIQ VHP WXGMXN W|[NpOHWHVHQ PHJYI
Az elem] p ¥Kaz IBM SPSS Statistics 20d/a YHU]LYMiW & DA]QiIODQ/DW DGDWV
FV GEH PHQIHY2®MO BGDWDILEYO pS«OW IHO

9L]VJiODW PHQHWH

$ YLIVIJIOIPXBMDWYV]iP YDODPLQW D] $OWPDQ iBANR,0 KDV]Q
hogy a multikolineD ULWiV THOWpWHOH WHOMHV+sOM|Q NL NHOO V]¢
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PXWDWyV]iPRNDW (OV OpSpVEHQ H]pUW NL]JiUIVUD NHU-O
NRUUHOIFLYW PXWDWRWW SO D W NHDUIQ\RV Q\HUHVpJ
PHIJWpU<OpVH PXWDWyV]iPRN QDJ\RQ V]JRURV NRUUHOIFLYyI
YL]VJiODWEDR NRDUWWOFILYY pUWpPNHN HU VVpJH RNiQ NLJil
Q\HUHVpJ |VV]W NH PHJWpU<OpVH pV |VV]WPRXWDWiMBRY $Yi
eOHP]pVEHQ PDUDGW D] HVHJHDNHD RYD Q\R@ HAJRURYV NRUUHI
PXWDWyMDNL&L\@MW@QH NHU<OW D] iUEHYpWHO DUiIQ\RV EUX
PXWDWy D YL]VJIODWEDQ P DWBHWY VI H © ]Bi BIiNQHpRIR/X QUKD G ) Y H
$ VDMiW W NH DUIQXp piVs BRWPI@NNDO PXWDWRWW V]RURYV
PXWDWy LV NLYOMHAVHNRHUHDWFLY ILJ\HOKHW PHJ D OL
J\RUVUiIWD SpQ]KiQ\DG YDODPLQW H]HN pV D] HODGYVRG
HI\HWOHQ HOHP VHP NL]iUIVUD OpYpQ HJHN IRQWRV HO UH
PUGHPHV D YL]VJiODW DODSMiQ NLYiODV]WDQL D OHJPHJIHC

$ PLQWIEDQ -Dp GOV E;Ra@mint % pVs;PXWDWyN N|]|WW LV QDJ
NRUUHOIiFLYy ILJ\HOKHW PHJ OLYHO H]JHNHW HQQHN HOOHC
tJ\ QHP NHU<OWHN NLJiUIiVUD (JHN SHUV]H D YL]VJiODW V
NXWDWy G|QWpVHL

$] DGDWRN KLiQ\RVViJD PLDWW NLJ]iUiVUB, mMwlUaOW D N
YL]VJIODWED YRQYD D]pUW OHWW YROQD PHJKDWiUR]y D N
FVRSRUWEDQ MyYDO W|EE HVHW E H Qp \&zHdRoztaHUesOpéitbW H W W
N[]IWWL HOWpUpVW

$ GLPHQ]JLYN W|P|UtWpVpKH] HOHJIiQV VWDWLV]WLNDL Pt
D] HJ\PiVVDO |VV]HI+JJ YiOWR]JyNDW ALPSOLFLW  IDNWRUR
OHUHGXNIiOYD D YiOWR]yN V]iPiW (WW O DJRQEDQ D YpJHU
KD D YpJpQ PHINDS@PQW DHKIMRPHQW VHEE IDNWRUW D]
PXWDWyV]iPRWMHPHRWDO W|EEHW DPHOVHNHW PHJ NHOC
D] HUHGPpPQ\NpQW YiUW HJ\WV]HU& |VV]HI+JJpVW EL]WRVDQ Q

A24dh HOHP]pVEHQ PDUDGY PXWDWYy N|]*+O WHKiIW PiVNpQ
VIHPSRQWMiBYR]WPHUBW Alhdn (UISS)FLQAWiMiKR] Q\~OWXQN YL
NeO|QE|]] DOWHUQDWLtYiN PHJILIJ\HOpVpPE O SUYEIOWXQN N
UpV] NRPELQiFLYW QLQFV OHKHW VpJ NLSUYEIiOQL tJ\ D
HOHP]pVEHQ

A OHIXWWDWRWW WHV]WHN DODSMiQ V]*NVpJ YDQ D V]
NL]iUiViUD PHRON EROYPRWOpPYHO W|UWpPQLN $] HOHP]pV HOI
PUWPNHNHW V]&UQL PHUW KD PLQG D  YiOWR]y NLXJUy p
egy-HJ\ YiOWR]y HSQHWDQ VHBOMVEH pV QDJI\RQ NHYpV HVH\
HOHP]pVEHQ $®nGalNVONDWLPILON VWHSZLVH PHWYGXVVDO [XW\
YLV]L EH D YIiOWR]yNDW D] HOHP]pVEH tJ\ OHKHW VpJ Q\tOL

(UHGPpPQ\HN

6]iPRV PHJILJ\HOpV HUHGPpPQ\pE O UDM]JROYGRWW NL D
OHJLQNIEE PHJKDWIiUR]]D KRJ\ D] HJ\HV HVHWHN PHO\LN FV

A IRUJYHV]N|] DUIQ\D D YHY iOORPiQ\ DUIQ\D D EHIHNW
W NHiWW DV ISOWRBDEDMiW W NH SLDFL pUWpPNH |[VV]HV DGyV)
PXWDWyN NHU<®WHN EHYRQiVUD

* OHIJMHJ\H]YH KRJ\ HWW O PpJ QHP IHOWpWOHWDMWYV)I D DpIHAWBPQQ
IDNWRURN N|]|[WW VHP VIJHUHSHO NLPRQGRWWDQ OLNYLGLWiVL PXWDW

®$] |WXWDWy QHP D]pUW OHWW |[W PHUW D YL]VJiOM|\EE D QOROHWY|HV NFHXYW:
GDUDEV]iP~ FVRSRUWRN LV WHV]WHOpPVUH NHU*OWHN
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$] HOHP]pV HUHGPpQ\HBEXW RQ 8 HUp PN KERDY WHAD W .
QpO OHQQH V]JLJQLILNIQV $ PXOWLNROOLQHDULWIiV SUREC
NRUUHOIFLYV PiWUL[EyO NLGHU+.O $ %R[TV O WHV]W LJHQ
DODFVRQ\ DODWWL . pUWpPN YiODV]WiVDNRU OHKHWQ]
KRPRJHQLWiV IHOWpWHO HNNRU-WHOMEV DKE WQ WS VG MD]M L
(189 +tUHODWtY IRQWRVViJIJDO PDJ\DUi]l]y pUWpPNNHO EtU $
DJW PXWDWMD KRJ\ D NLDODN t{WRMOM QG\L W] NRILLPW @1
PDJ\DUiIPRIBSRUWRN N|][WWL HOWpUpVHNHW %)I9503it YiOWR]\
PDJ\DUI]]D $ GLVINULPL@DREODFVRQPEGONNYWpPNH pV V]LJ
YROWD DOiWiPDVIWMD KRJ\ D 1+JJYpQ\ PDJ\DUi]y KDWiVD M|
$ VWDQGDUGL]iOW GLV]NULPLQDQFLD HJ\*WWKDWyYNEYO
,QQHQ LV NLROYDVKDWGyD PP&DP pW VDp NJpEN® JLV OiWV]RWW
UHODWtY IRQWRVViJD PHOOHWW HOW|US+O D PiVLN QpJ\ P
csoportokat. UgyanrfW WiPDV]WMD -D©O HD NFRHDUHMRGLYV HJI\+WWKDW
VWUXNW~UD PiWUL[ LV
$] DQDOt]LV HUHGPpIDO®WRYQWDWLRNBWIO DUIQ\W HOpUQL
PXWDWyNDW WDUWDORDJY p®LVYMUtWYODIYH® PLQGHQ D N
PLQWIEDQ V]JHUHSO HVHW D YDOyV FVRSRUWW EDUNHU-+O
PUKHWQpPQN HO D NDSRWW HUHGPpPQ\W H]JHO D] pUWPNNHC
VIRIWYHUUHO D] HOHP]pV NHUHV]WpPUYpQ\HVVpJpQHN YL]V
HOHP]pVW W|EEV]|U -HV\ HONp I BAGOH \HIN L K Dde-dut)Y2len OHDY |
HVHWEHQ H] LV D]JRQRV HUHGPpQ\UH MXWRWW
$ NDQRQLNXV GLV]NULPLQDQFLD = 1JJYpQ\ pU

Z 2121 0104 D, 1102 D, 0238 D, 0497 D, 0146*X,

ahol:

' YRUJYHV]IN|JdN DUIQ\

' 9HY iIOORPiIQ\ DUIQ\D

' %HIHNWHWHWW HV]N|]IN IHGH]HWWVpJH

' 7 NHIWWpWHO

; 6DMiW W NH YVVFHWDWpNWiJ N|Q{Y VIHULQWL pUWp
$ FVRSRUWED VRUROIV KDWiUpUWpNH =FVBSQRXWEINiQVNUW
jelzi. $ 1+JJYpQ\W D WHOMH\B PiLGONDI Q NIRQINDIOWPID\WHE KR]RWW UR
QHP FV G OW FVRSRUWEDQ YIOODONR]iV HVHWpQ SHGLJ D

$] $SOWPDQ iOWDO HUHGHWLOHJ KDV]QiOW |W YiOWR]yU

NDSRWW HUHGPpQ\HN DODSMiQ D NHUHV]WpUYpQ\HVVpJlL
diszkriminanciad «JJYpQQ\HO D] HMHVHHBMAIHOHO HQ EHVRUROIVUD
KRJ\ D NLXJUy pUWpPNHN NL]iUiVD D] HUHG HWE® pedighaiO DV ]W R
Altman-lpOH PXWDW&N QWHOLRMWRY ~MIHQW NLHPHm@QL D W
pUYPQ\HV OpQ\HJHV VIHUHSpW )YRQWRY WRYIiEEi OHV]|JH]QL
VHItWHWWH D -®IQOPRULKLBDIDREHQ IHOWPWHOPQHN WHOMHV «

KpWYiOWR]yV ORJLV]WLNXV UHJUHVV]LY

Mivela NLXJUy pUWRNPHIQ ANJMiFVRSRUWRW pULQWHWWH D N|
IHOWpWHWH GE HVHW WRYIBEWR[V\HP RX\OMWY®OUWpNH VH
DPL HJ\ ~MDEE OpQ\HJHV IHOWpPWHO QHP WHOMHV+-OpVpW M

®$ VDMiW W NH SLDFL pUWpNH DODWW D YiOODO N R U PR\ Vp URNUM END REP |
HVHWpPEHQ KDV]QiOKDWyYy OHKHWQH D VDMiW W NH N|Q\Y VIHULQWL pUW
7 $] |[VVIHV DGyVViJ N|Q\Y VIHULQWL pUW @ONHMDY DWW MAMD UWRGVRD QWWHH
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(JPUW D GLV]NULPLQDQFLD DQDOt]JLV PHOOHWW PpUGHP
VHIJtWVpJpYHO LV PHJYL]VJiOQL D YiOWR]JyN N|]|WWL |[VV]HI
NRUIEEDQ YiODVIWRWW YiOWR]y N Dethad FNQIWGINIX NY L M VH N\H \B F
HOHP]pVEH (] D] HOHP]pV VRNNDO UREXV]WXVDEE NHYHV
diszkriminanciaD QDOt]LV W|EEHN N|]|[WW D] HOWpU FVRSRUWQDJ
PUWPNHNUH VHP NHOO DQQ\LUD WHNLQWHWWHO OHQQ-QN
PUIpNHQ\ $ PXOWLNROOW® HNUNWiWWL |VV]HNBRUWHIN PLLYW.
HI\eWWKDWyYN VHItWVpJpYHO PHIJW|UWpQW D] HVHRN]iPXQU
PHOVHN D NLXJUy pUWpPNHN PLDWW W|UWpPQWHN PRVW W|U
NHU<O D] HOHP]pVEH

.LLQGXOiVNRV YDOYV]tQ&VpJIHO WLSSHOKHWQPQN KHO\I
WLSSHO-QN KDQHP WXGDWRVDQ PLQGLJ D QDJ\REEL]
55/88*10662,5 D] HVpO\*QN 9iOWR]JYyLQN PRGHOOEH YLWHOH X\
1+ JJHWOHQ YiOWR]YyLQN NRPELQiFLYyMD PHNNRUD UpV]W PDJ
87,3% (Nagerle RQ pJ\]JHW QDJ\RQ MyQDN V]iPtW $ PRGHOO D FV C
oV YDOYV]tQ&VpJJHO VRUROWD EH RN WpYHV-0sD FV GE
YDOyYV]tQ&VpJIJHO VRUROWD EH PHJIHOHO HQ -oR N W
SRQWRVViJRW MHOHQW $] HJ\HV YiOWR]yN V]JLJQLILNDQFL]
PXWDWYy%[SPXWDWYEYyO XJ\DQD] ROYDVKDWIHQROt]JEPVQWOD $
W NHIWWpWHO PXWDWyMiQDN PHJKDWiUR]y VIHUHSH YDQ D

$ PRGHOOHN |VVIHYHWpPVH D NLLQGXOy PLQWiYDO

$ V]DNLURGDORPEDQ SXEOLNiOOHIRRGHWNIWND WNEEYEW UE
HUHGPpPQ\HNHW D WIiEOiI]DW PXWDWMD

2 WIiEOi]DW 6HJtWVpJ D] HUHGPpPQ\HN pUWHOPH]

$ PRGHOO iOWDO YLVVIDDGRWW FVRS
eUYpQ\HV FVRSRUWEH %HEV G|OW 0&N|G
%HFV G|OW OK Hi
NeP FV G|OW EH P&N]|G H2 OK

YRUUIV VDMIiW VIHUNHV]WpV

Hi $ FV G|V FVRSRUW HQQ\L YIOODONR]iIVIW P&N|G QHN MFE
jelzett.

H, $ P&N|G FVRSRUW HQQ\L YIOODONR]iViIW FV G|VQHN MHO

Hi-HW ptWH®V IDM~ LOOHWYH PiVRGIDM~ KLEIQDN LV KtYKDWI

$ P&N|G YiOODONR]iVRN YRQDWNR]iIVIEDQ D OHJDODFV]
UHJUHVV]LYV PRGHOO HUHGWPL\OVY]WHH YPRHO \NDISFMR Oy G LN
PLQWIiEyO YiOODONR]iIVW VRUROW URVV] KHO\UHE OLV]RQ\
28-DW KHO\WHOHQ+<O KDWIiUR]JRWW PHJ 7HKiW D PXWDWy C
WHOMHVHQ pUJpNHWOHQ D YiOODONRI]iIVRN G|QW W|EEVpJy
PXWDW 6SULQJDWH pV =PLMHZVNL PRGHOOMH GH H]HNI
YiOODONR]iVQiO MHO]JHWW D PRGHOO SRRWRVDRV KENI\G FV
PXWDW $OWPDQ PRGHOOMH N[JHSHV pUWpPNHW PXWDW PHL
RV KLEiYDO PtJ D FV G|VAN KNVEIWPBHGR OJR]LNp WY DOHWVRWMW C
UHJUHVV]LYYDO GHUHW VRWOIIVQWF I:D PRGHOO D V]pOV pUWpN
P&N|G PLQG D FV G|V YiO® DPNRM RR URCHWHRE H ®@-BH O\

8 A hivatkozott szakirodalom SO 9LWLYWyl PpO\VpJH QHP HOHJHQG D QHXUIOLV Ki
tJ\ D NRQNUpW PRGHOO KLIiQ\IiEDQ HUUH QHP NHUOW VRU
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hiEIW MHOHQW $]W PRQGKDWMXN KRJ\ D] DNWXiOLV PLQW:Ii
HUHGPpQ\W KR]RWW

3 WIEOI]DW $ YiOVIiJPHQHG]VHOpVL PRGHOOHN KLEDpUWRDT!

N?ﬁ\'jvlvs ,\')‘} 61i]D O &y NgLJEILZG\t/twlg 6]1i]DOPpN
Altman 17 30,9 17 51,5
Springate 3 5,5 29 87,9
Comerford 24 43,6 15 455
Ohlson 30 54,5 13 39,4
Zmijewski 4 7,3 28 84,8
9LU-IDMG~ GLV]INULPLQI 14 25,5 26 78,8
9LUHJULVWYl UHJUHVV]LY 1 1,8 28 84,8
SDMiW GLV]NULPLQDQFL 3 55 3 9,1

JRUWBMIW VIHUNHV]WpV

9pJ«O DUUD D N|[YHWNH]WHWpVUH MXWKDWXQN KRJ\ D F
HJ\ YIOODONR]iVUyO KRJ\ D] P&N|GLN $]RQEDQ D FV GGH
PXWDWy pUJpNHWOHQ QHP UHDJIiO PHJIHOHO HQ pV HJ\EHQ
WHKiW HO UHMHO]pVW V]HUHWQpPQN HJ\LN VIDNLURGDOPL |
FV G|W MHOH]QL RWW VHP DKRO NHOOHQH $ VDMiIW PRGHOQC

$KKR] KRJ\ D PRGHOO pUYpQ\HVVpJpW PHJHU VtWKHVVs
P L Q Wfuttatom a fenti modelleket.

$ YDOLGiIOy PLQWD

$ YDOLGiIOy PLQWD |VV]HIJI\&MWpVpQpO VILQWpPpQ D YpOHW:(
[IWKDIWWIEOi]DW YKRIDODW P&N|G pV FV GEH PHQW
elemeztem.

4 WIiEOiI]DW 9DOLGiIOiIiVL PLQWD YiOODODWL WtSXVUD pV
1HP PHQW FV GE[ &V GEH PHQW

.LVYIiOODONR]7 12
.|]JpSYIiOODON]| 23 18
gsszesen 30 30

YRUUiIV VDMIiW VIJHUNHV]WpV

$ PRGHOOHN |VV]JHYHWpVH

(UUH D PLQWiUD LV OHIXWWDWWDP D V]DNLURGDORP QpKi
N|[YHWNH] HUHGPpQ\KNE®i]®XW DW MD

$ P&N|G YiOODONRJiIVRNDW WH N L@ M0F%+RAP ISIR I VRV BILIR
PHJIOODStWMD KRJ\ HJ\ YIiOODONR]iV P&N|G NpSHV (]W
DQDOt]LVH-.pVY VAW iJORIJLVIWLNXV UHJUHVV]LYy YL]VJiODWD
PLQWiUD OHIXWWDWRWW GLV]NULPLQDQFLD DQDOtJLV HUHC
+DMG~ YL]VJIODWiIQDN HUHGPpQ\HLYHO $ FV G|V FVRSRU
SUREOpPPINDW MHOHQWHW W R \£ PKLIVEHDZKVENAL i UPURDBCH GBARMDH R | L N
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WLSSHOpPVQHN IHOHO PHJ DPHO\QRY SIMHGDPWHH P RG B PICC
+DMG~ pV D VDMiW GLVINULPLQDQFLD PRGHOO HUHGPpQ\HL
EHVRUROiIVW 2KOVRQ PRGHOOMH AQ\HUWH PHJ" KLV]HQ Y
6,7%-RV KLEiW MHOHQW (]]JHO V]HPEHQ D PRGHOOKDER%N G
KHO\H]L HO D QHP PHJIHOHO NDWHJYULIEDQ

5 WIiEOi]JDW $ YiOViJPHQHG]VHOpVL PRGHOOHN KLEDpUWp
DGRWW pY DGDWDL

N?ﬁ\'jvlvs 1\'>|ll 6]1i]DOpPN Sﬁlﬁ\t/tlvt//lg 6]i]DOPpN
Altman 6 20,0 9 30,0
Springate 1 3,3 19 63,3
Comerford 6 20,0 6 20,0
Ohlson 19 63,3 2 6,7
Zmijewski 0 0,0 15 50,0
9LU-IDMG~ GLV]INULPLQI 3 10,0 18 60,0
QLU ULVWYIl UHJUHVV]LY 2 6,7 27 90,0
6 D M i Wki@rindgncia modell 3 10,0 18 60,0

JRUWBMIW VIHUNHV]WpV

$ VIDNLURGDORPEYO PHJLVPHUW PXWDWyYN H PLQWD V
PUIJpPNHWOHQVpPJIJHO P&N|GQHN (] D PHJIiOODStWiV D]JRQEDC
VDMiW PRGHOOUH LV $ YDOLGIOiV QHP VLNHUHV D PR
.LMHOHQWKHW KRJ\ D] XQLYHUJiOLV VWDWLV]WLNDL PHJI
YH]JHW HN V]eNVpJ YDQ D WDSDV]WDOW JD]GDViJL V]DNH
NRPSOH[ |VV]HI*JJpVUHQGV]HUpPE O QpKiQ\ HOHP NLUDJD!
OHYRQiVD VRN HVHWEHQ OpQ\HJL VIHPSRQWRN ILJ\HOHPEH
YHJHW $ NRPSOH[LWiV NH]HOpVpUH D] HPEHU D V]DNpU\
PHJIHOHO pUWpNHOpPVKH] $ PyGV]JHUHN HQQHN WiPRJDWiVi

(O UHMHO]pVU O OpYpQ V]y D PRGHOOHN OHJLQNIiEE D]
HJ\ pYYHO NRUIEEDQ MHOH]]pN D YiOViJRW pV D ¥ G N|]H
DGDWDLQ V]LQWPQ OHIXWWD WU CHO KWBADHACH NV D RORW DEAEYL
+DVRQOY HUHGPPQ\HNHW-ND SPLRGNE PQ QWP DMHZVNL PRGHO
100%-RV SRQWRVViJJDO VRUROMD EH D P&N|G YiOODONR]JiVR
PiU -RV KLEiYDO GROJR]JLN D FV G|V FVRSRUWRW-LOOHW
+DMG~ pV D VDMiW GLV]NULPLQDQFLD PRGHOO LVA KLEiW
PiVLN FV RBRU\WED6DS, 60%-0s , illetve 66,78V KLEiW YpW +D D FV G|
EHVRUROIVL SRQWRVViJiUD ILJ\HO*QN DNNRU D OHJSRQMW
FVXSiQ YiOODONR]IVW HVHWpPEHQ QH®PV MH.EHYW M HD HQMWG
P&N|G N N|]|WW DRAR®HOIODODGY WpYHGpPpVW SURGXNiO

EJ\ DUUD D PHJIiOODStWiVUD MXWKDWXQN KRMHONiU D
WHNLQWM+<N D PRGHOOHN pUJpNHWOHQHN D FV G|W QHP M
HOV IDM~ pV PiVRGIDM~ KLEiYDO GROJR]QDN
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6 WIiEOi]JDW $ YiOViJPHQHG]VHOpPVL PRGHOOHN KeéggDpUWpN
PYYHO NRUIEEL DGDWRN

N?]gi\?lvlvs ,\’;‘} 6]i]DOpPN K%JEIL\S\(J\X//IS 6]1i]DOpN
Altman 7 23,3 11 36,7
Springate 1 3,3 19 63,3
Comerford 4 13,3 10 33,3
Ohlson 20 66,7 6 20,0
Zmijewski 0 0,0 21 70,0
9LU-idDMG~ GLV]INULPLQLI 1 3,3 18 60,0
QLU ULVWyYyl UHJUHVV]LY 2 6,7 29 96,7
6DMiIW GLV]NULPLQDQFL 1 3,3 20 66,7

JRUWDMIW VIHUNHV]WpV

'LVINULPLQDQFLD DQDOtJLV pV ORJLV]JWLNXV UHJUHVV]LY D

OLYHO D YDOLGiIOIiV HUHGPpQ\HL QHP PHJIHOHO HN IHOPH
OHKHWQHN PHJKDWiIUR]JYyDN D EHVRUROIVQIO $ YDOLGIO]
HO ] HNEHQ UpV]OHWHVHQ NLIHMWHWW PYyGRQ D GLV]INULPL
PLQWIQ EHO«OL FVRSRUWEHVRUROiIV OHIJIMHOOHP] EE WpQ\
pUWPNHN NL]JiUiVD D PLQWiIiW MHOHQW VHQ NXUWtWRWWD Y
YROW PHJJ\'] tJ\' D YL]VIIODWRW NpWYiOWR]yV ORJLV]WLN:
A] HUHGPpPQ\
$ KRVV]~ WiY~ GLQDPLNXV ILJHW NpSHVVpJ PXWDWyMD
$] IUEHYpWHO iWODJRV EUXWWyYy Q\HUHVpIJpQHN PXWDW
eV D] $OIWOBRXWDWyYy NHU«OW EH D] HOHP]pVEH
(]JHN D OHJPHJKDWIUR]JYEEDN D W|EEL PXWDWy EHYRQi\
NLV PpUWPNEHQ MD¥tWiMBR PD PEKWWIRWR OPV QW [+JJHWOHQ YiO
61,8%-RW PDJ\DUi] D I+JJ YiOWR]y Y DUQLADIQHWMPEWDRB y1 YJH U
HOYpJ]HWW HOHP]pV NpWYiOWR]yV ORJLV]WLNXV UHJUHVV
HVHWpQ D -at shrp]ter@ssz helyre a modell (73,3%Y SRQWRVVilJ D FV GEH
YIiOODONR]iVRN-BWHWpIQEMPRLRY SRQWRVViJ (] [VVIHVVpJIpl
RV SRQWRVViIJRW MHOHQW
eUGHPHV PHJQp]QL KRJ\ Hl] D PRGHOO PLO\HQ EHVRU
PLQWIEDQ $ NpWYIiOWR]yV ORJLVAWaleds/ RQE JUHWV Ry WHDWH,
PUWPNH FVXSiQ $ FV GEH PHQW Y iOd &olNessz\h&lye HV HW p
a modell (36,4%RV SRQWRVViJ D FV GEH QHP PHQWNYI\DJQQW/NR]i
55-E O -RV SRQWRVViJ (] |VVIRWBRQPERYVIJRW MHOHQW
(1 D] IVV]IHIJ]pV V]pS HUHGPPQ\QHN W&QLN GH KD D NLLC
62,5%-RV PLQLPXPpUWPNKH] YLV]RQ\tWMXN DNNRU QHP WHN
PLQWIiQ YpJJHWW HOHP]pVQPO D] HI\HQO PLQWDQDJ\ViJRN
50%, az ott kapott 81,79RYV HUHGPpQ\W HKKH] OHKHW YLV]RQ\tWDQL
HI\ROGDO~DQ WpYHG QHP rtherp dagyorn gABKi\WVDGY BOH®i®iVL
HOHP]pVHNRU VHP WXGXQN XQLYHU]iOLVDQ KDV]QiQKDWy P
D NLLQGXOiVL P IDQWQ@YWHYVQWH O R MYZ0BLEE HUHGPpQ\W
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(UHGPPQ\HN N|YHWNH]JWHWpPVHN NRQNO-~]JLyN

AkutaWipUWHOPH]L pV D GLV]iNetvé PLQR DALV DNV tJ HVUHV VLY
YL]VJIOMD D FV G|V pV D P&N|G YIiOODONRI]iIVRaNagyar (J\ NLL
.9 VIHNWRUEYO YiODV]J]WRWW YPOHWOHQ r& lm@wyide pWHO
KDWpNRQ\DN D V]|DNLURGDORPEDQ LVPHUW VIDWPGANQHNDI QJ HM
PUWHOPH]YH NLDODNtWRWW VD Mady aPsr&kirb@ani mddellékOiV UD
pUIJpPNHWOHQHN D FV G HO UHMHO]pVpUKH KRJY DOLBMOW PIR®
LV FVDN D] HOV PLQWIUD DONDOPD]KDWY NLXJtkhodyUHGPpPQ
D NLDODNtWRWW PRGHOO pSS RO\DQ pU]pNHWOHQ D FV GH
EIUPHO\LNH %L {,RnQdyt & boriolu@ sSBIWLV]I]WLNDL PHIJROGIVRN |QPL
IHOWpPpWOHQ YHIHWQHN FpOUD V]*NVpJ YDQ D WDSDV]WDOW
HOHP NLUDJDGiVD pV H]JHN DODSMiQ N|YHWNH]JWHWpPVHN O
PiIVRGIDM~ KLEIiW HUHGPpQ\H] (QQHN W -NNREBEHD WilOKDODOID
PHQHG]VPHQW UpV]pUH D VWDWLV]WLND EL]JWRVtWKDW DOI
KDWpNRQ\ViIJD LQNIiEE 1«JJ D VIDNHPEHUHN WDSDV]WDOD
PLQWVHP HIJI\HQOHWHN V]iPpUWpNHLW O

7THUPpV]HWHVHQ D NXWDWiV QHP DIJW PRQGMD KRJ\ L
HO UHMHO]pVL PyGV]HUHN WHOMHV HJpV]pEHQ KLWHO+NHW
hogy 1. a hazai kispV N|]pSYIOODONR]iVRN JD]GDViJL N|UOPpQ\H
NeOI|OGL QDJ\YIOODODWRNpPYDO tJ\ D QDJ\YIOODODWL V]F
KKV-kesepHQ QHP VHItWKHWLN D QDJ\ SRQWRVViJ~ G|QWpVKR
NRPSOH[LWiVIQDN MHOHQW V V]&NtWpVH D IRUPDOL]IiOW G|
vezethet.

$ NXWDWiV NpW iWIRJy N|[YHWNH]WHWpPpVW PXWDW EH

$ YL]VIJIOW NULWLNXV PXWDWyN UpV]EHQ DONDOPDV
HOHP]pVpKH] GH |QPDJXNEDQ QHP MHO]JLN HO UH D FV G|W
iJHQ pU]pNHWOHQHN D FV G|V FVRSRUWED W|UWpQ EHVRL
HOV IDM~ pV D PiVRGIDM~ KLEiN NLN+V]|E|OpVH SHGLJ QHP |
.L OHKHW DODNtWDQL VWDWLV]WLNDL DODSRNUD k

PRGHOOHN HJ\HGL YIOODONR]iIVRN YL]VJIODWD HVHWPQ QD.

$ IHOYiI]JROW NpW IHOWHYpV YPIN|YHWNH]WHWpPVHNpPQW
nyet KRJ\ D VWDWLV]J]WLNDL PYyGV]JHUHN DONDOPD]MWiYDO QtF
DPHO\ D VJHNWRU YIiOODONR]iVDL V]iPiUD iOWDOIQRVDQ
GLVINULPLQDQFLD DQDOt]JLV pV D NpWYiOWR]yV ORJLV]WLN
PLQWiIQ D JD]GDViIiJL PXWDWyN NRPSOH[ VILQWp]LVpYHC
SRQWRVDEEDQ HO UHMHO] PRGHOO GH HQQHN iOWDOIQRYV
VIDNLURGDORPEDQ IHOOHOKHW PXWDWyN W|EEVpJH V]LQ
PRGHOOHN W|EEVpJH WINPOHWHVHQ EL]RQ\tWMD KRJ\ HJ\
ebbe D FVRSRUWED 9LV]RQW D FV G|V FVRSRUW HOHPHLU C
WLSSHOpPpV-RYO YDOyYyV]tQ&VplJ SRQWRVDEEDQ KRJ\ YDOy
YiOODONR]iVRN

OivUpV]W LJD]JROIVW Q\HUW KRJ\ HJ\ pYHW YLVV]DOp:?
HUHGPpQ\H VHP 6HP D NRUIEEDQ SXEOLNIOW V]DNLURGD
NLDODNtWRWW PRGHOO QHP MHO]JL HJ\ pYYHO NRUIEEDQ KI
IRJQDN PHQQL $ PRGHOOHN MHOHQW V V]iP~ WpYKGpPVVHO
QDJ\MIiEyO XJ\DQH]JHQ YIiOODONR]JiIVRN HVHWpPQ WpYHGQHN
gVV]HVVpPJpEHQ HOPRQGKDWY KRJ\ D PRGHOOHN QHP Q\~M
NDSFVIQ D PRGHOOHN MDYDVODWDLW FVDN D VIDNHPEHUF
PHOOHWW V]IDEDG IHOKDV]QiOQL
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Dss.i (PtOLD

ODJ\DURUV]iJRQ D Ki]JWDUWiVRN iOWDO IHOKDV]Qi®WpM D HIHIZEYPHIU B D W
ki $] HOP~OW pYHN QDJ\PpUWpN& pV J\DNRUL iUHPMD@U BV iJRNOD®GAWR
WHV]LN RO\DQ PyGV]HUHN NHUHVpVpW D P H Ddlgbkatdibahi ©gyw KODMsMiN D 1|0
FVDOiIGL KiJpV|CPGi}MXOy HQHUJLD DODS~ [&WpVL PYGDM DEIDNK i) D]V
JD]GDVIiJRVViJIiQDNYNLQWORRWMDE (OV GOHJHV FpORP DQQDN PHJIiOOD
PHOOHWW pUGHPHV iWWpUQL D OHJHOWHUMHGW HIBE, p&MYyag®LY HQHU
biobrikett-W «]JHOpVUH 6MPHWLQBMLPD ELRPDVV]iEyO NpV]+OW W|P|UtWYpQ\HN
OHKHWQHN D 1|/OGJi]]DO *]HPHO H-D QLD GG Y] HUHNRENRNDW WHNLQW
KDVRQOY NpQ\HOPHW Q\~MWy W&]LSHOOHW VPORGH PHIE B HR ERY.NW WWO
szamaKDV]QiODWD FVDN D IHOKDV]QiOiVXNNDO MiUy]NpP®\BD & PGIOGWDHADN p J H\

KulcsszavakPHJ~MXOy HQHUJLD 1&WpV SHOOHW ELREULNHWW V]DOPDW-«]H
JEL-Ny G RM, Q42

Examining the InvestmentEconomy of Heating System Using Natural Gas
and Renewable Energy Resources through the Example of a 100 m
Detached House

In Hungary, the largest portioaf households energy consumption is gas ihgasystems. The significant
increases in gas prices mainly observed in the past decade, as well as gas ieqaoityifgstify replacing of
natural gas. In my paper | undertook to determine the investmergt aodt other expenditure of heating
alternatives of a 100frdetached housé also calculated under what conditions it would be worth switching
from the most widely used fossil fuels to heating systems straagl Wogs, wood pellets or biobriquetfEhe
results indicate that the biomass can really be a competitive alternativdaieregplividual natural gas heating
systems. Examining the 2013 economic conditions, gas and pelletgheatifd providing similar comfort have
nearly equal annual costs. At the same time, the cheaper briquette,ofireamol straw heating can be
recommended only for those customers who are willing to undeitakdiscomfort associated with the use of
such resources.

Keywords: renewable energy, heating, wood pellets, biobriquette, straw
JEL Codes: Q24, Q42

' $ WDQXOPiIQ\ D ;;;, 2UV]iJRV 7XGRPIiQ\RV 'LDNWNJWIXGR® iBUH @ FHMF L|y MO
EJD]IDWL JD]}GPNjIWDP®RDViJ pOHORRYPMUESRUHOV KHO\H]pVW HOpUW
NpV]-OW $Bp2O'DPXQND NRQ]JXOHQVH 'U %DL $WWLOD HIJ\HWHPL GRFHC

2 $ V]HU Debieceni Egyetem$JUigV *D]GIiONRGiIVWXGRPIQ\RN &HQWUXPD *D]GiC
ILGPNIHMOHWEE KV L KDQiQaRoamild AT gmail.com) $ V]HU]-ban Pro Scientia
$UDQ\pUHEWHVEHQ@QWIpPpV]IHV.OW
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%HYH]HWpV

Napjainkban, a 90V pYHNEHQ EHN|YHWNH]HWW NpQ\HOPHV pV Y
EHUXKi|&#WpVL UHQGV]J]HUHNUH YDOyYy iWiOOiIiVQDN NJ|V]|QKH
Ki]WDUWIiV I&WpVL LIpQ\pW 1|OGJi] $]] HREP UG G V pHUERHND EDL RX
kezGHWEHQ ROFVYQDN tJpUNH] ODNRVVIJL I|OGJi]-k& D PHJG.
emelkedett (KSH (QQHN HUHGPPQ\HNpSSHQ HJ\UH QpSV]HL
DOWHUQDWtY 1&WpVL PYGRN DPHO\HN ROFVYEEDQ P&N|(
Ji]I&EWpVVHO HOOHQWpWEHRK) B HR VNHOWKDWRB@DQ IRJ\DV]
HOOIWIVELIWRQViJ PLBMOMUQJIHN IMOPB3I~-MXQ@V]HUHN V]pOH\
[&WpW PHQOHOYtWIV FpOMiIW V]ROJIOy EHUHQGH]pVHNQHN
YIODVIWKDW D IRJ\DV]Wy VDMiW SUHIHUHQFLD UHQGV]HUPpPQ
$ Ji]JlI&WpV OHFVHUpOpVpUH LUIQ\XOy HQHUJHWLNDL NR
EIUPHO\LN DOWHUQDWtYKW IEWH YX®DWW MXOWPPIBDNDHYVHW H (
forintWDO pV KRVV]~ PHIJWpU«OpVL pYHNNHO NHOO NDONXOI
OHKHW VpJHNHW LVPHUWHWHN pV V]iPVIHU&VtIWHN DPHO\
WDUWRI]JLN WHKiW HOWHUMHGpPVH YLV]IRQ\ODJ wigmdtHV IR J\L
KDWpPNRQ\ P&N|GpVpPQHN N|V]|IQKHW HQ D WpOL I&WpVV]iPOIl
$ PHJ~-MXOy HQHUJLIN D MHOHQOHJL HQHUJLDWHUPHO
KR]]JIMIUXOQDN D] HJ\UBE HXRHDNYD H @ BUNREY RO Y G KIDINH]pV UH
iO0y PHJ~-MXOy HQHUJLDIRUUIVRNQDN NLHPHOW V]JHUHS-*N
YLVV]DV&RUtWONDOPD]iVD NSEBRBLUYH® D ELRPDVVED HVHW
YLGPpNIHMOHV]WpPpVEHQ pV D PXQNDKHO\WHUHPWi{HMEHQ HU!
KRJ\ D] (XUySDL 8QLYy HJ\UH QDJ\REE ILJ\HOPHW V]JHQWHO
W|EE QHP]HW N |]J(Endtdy QA2@ Watrstégy for competitive, sustainable and secure
energy; EU Economic report 201V KD]DL HQHUJLD $ Rr@denV b N/JLD W BI IODH ND°
PDJ\DURUV]iJL PHJ~MXOy HQHUJLDIRUUiIVRN -PBROLKDV]QIiO
ODJ\DUR2020}D PHJ~MXOy HQHUJLDKDV]QRVtWIiVL N|WHOH]H
*WHPWHUY MDYDVODWD 1HP]JHWL (QHUJLDVWUDWPJLD
$ ELRPDVV]ID PLQW HU P&YL We<J]HO DQ\DJ NHUHVO—HWpQHN
LG VIDNUD YRQDWNR]y pYHV HO UHMHO]pVH
9DODPHQQ\L KD]DL WDRKKD-MRO W HQUQHQW. D RUUIVRN N]|]-
UpVv]DUIQ\D D OHJPDJDVDEE WHKiW D ELRPDW\WOWPN EMHRHO
lehet haszRVtWDQL
AJRNQDN D IRJ\DVIWYyQDN YDQ OHKHW VpJeN PHJYIODV]W
UHQGV]HUpW DNLN FVDOIGL KIi]JEDQ pOQHN HilpUwW GRO
VIVIRQ\RNNDO pV K LIpQQ\HO UHQGHYWLIOHJGIJHLRWPVE |BVDODC
PHIJROGiIVDLQDN JD]GDViJL HQNRMPLWD LY PRAAKEGENHPtW iV
PHIJKDWIUR]iIViUDhogd R\®PWBWNtWPpQ\ PLO\HQ We+<]HO DQ\DJ
gazdDViJRVDQ pV DGRWW |IHOWpWHOHN PHOOHWW PHQQ\L L
ELRPDVV]D ND]JIiQRN

OyGV]HUWDOQ

9L]VJIiODWDLP DODSHM XV BIOVGL WRi] VIROJIO PHO\QHN I&Wp
OiViW iWODJRV LG MiUiVL N|UsOPpQ\HN N|[]|[WW  *- pY pUW
DJRQ DODSV]LN KRJ\ HJ\ My V]JLJHWHOpPV& Ki] HQHUJLDIR
URVV]DEE V]JLJHWHOpPVL YLVIRQ\RN PHOOHWW *. pY

$ PRGHOOV]iPtWiV DODSMiQDN H]pUW H]W D @akWHVtWPp
IRJI\DV]WYQDN YDQ OHKHW VpJeN PHJYiODV]WDQL PHJYiOWR
FVDOIGL Ki]JEDQ pOQHN $ PRGHOO UXJDOPDVViJD GLQDPLI
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HOYpJ]pVpW EiUPHNNRUD DODSWHU<OHW& sgmbanK azJpQ\&
HJ\WW]JHU&VpPJ pV iWOIWKDWPWOIDSWHEYPHWWE Ki]DW YiODV]W
NDONXOiFLYW NpV]JtWHWWHP DUUD YRQDWNR]yD® a KRJ\ H.
ELRPDVV]IEyO NpV]*OW W|P|UtWYpQ\HN D I|OGJi]lI&WpVVHO \
I&W pUWPpPN pV IRJ\DV]WyL HJI\VpJiU V]JRU]JDWIiEyO D ND]
NLV]iPtWRWWDP KiQ\ IRULQWED NHU+O I|OGJIi]JEYyO pV D N-
K HQHUJLD HO iOOtWivD OLXWiQ NHGYH] HUHGPpQ\HNHW N
DQQDN PHJIOODStWiViUD KRJ\ D] HJ\pE N|OWVpPJHNNHO NI
YLVIRQ\ODWIEDQ ROFVyViJ VIHPSRQWMIiEyO PLO\HQ SUHIHU]I

$] pYHV I&WpVL N|OWVpPJIJHN D I1&W DQ\DJ pV HJ\pE VHJIp
NJOWVpJHNE O KDWiUR]JWDP PHJ $ I&W DQ\DJ PHQQ\LVpJpQ
VILJHWHOpVL MHOOHP] NHW D] HOYiUW K IRNRW pV D] HJ\
elfogadtam D V]DN L UR G D OR P E BtQNemHfaktebami HRHRAWW VHEE KDQJV -~
K LIJpQ\ SRQWRYV PHJIOODStWiViUD HQQHN RND KRJ\ H] FV
NpQ\HOPL PiVUpVIW D PLQGHQNRUL LG MiUiIVL YLV]RQ\RN P

KXWonWEgOMD DQQDN D NpUGpVQHN D PHJYIODV]ROIiIVD
0O F \Lg Edlamelyik bioW |[P|UtWYpQQ\HO I&WHQL pV KD LJHQ PHNN!
D] HJ\pQL IRJ\DV]Wy V]LQWMpQ $ Ji]ll&WpV KHO\HWW DOND
VIHULQW PHJWDNDUtWIV pNOMW LN D P DAMRHOYFIRGY KNDANKMDENRYp U W p |
KRJ\ PHO\LN IND]]QD4iQKR] RpSRVWNVpU«O PHJ LOG&WWYH IRL
PHQQ\LYHO MiUXQN MREEDQ YDJ\ HVHWOHJ URVVIDEEXO K
( PRGHOO NLDODNtWiVDNRU QHP WDQXOPIQ\R]WIEMD UHQG
VIIiPROWDP D ORJLV]WLND V]iOOtWiV HQHUJLDLJpQ\pYHO F
PDMG HO WpUEH

$ V]iPtWiVDLPEDQ QHP HJ\ WHOMHV I1&WpVL UHQGV]HU
gi]I&WpVKH] PiU DGRWWDWDD LHW|RHBRIN LV $] pYHV I&WpVL N
is figyelembe vesz, amit egy RJI\DVQWYPY PLQGLJ WHQQH GH JD]GDViJL
PLQGHQNpPSSHQ DMIiQODWRY SpOGiXO D] DPRUWL]iIFLYW $
7XODMGRQNpPSSHQ D YiViUiWMRBHQ]BWMWY NL py HN DODW
DPRUWL]iIFLYW (] HVHWEHQ OLQHiIULVY pYHQNpPpQWL D]JRQR
EHUHQGH]pVHN pOHWWDUWDPD pY

(UHGPpPQ\HN

(OV NpQW DQQDN PHJiOODStWi\hodybN ¥® PHHDRHHRU Y1) Pkt RVW\GRRN YA
WIUWpQ HJ\VpJQ\L K HQHUJLD $#HpO HOPRptOM BVAD VA H Q QOLVE HD NN RJ
WRYIiEEL NDONXOiIFLYNDW YpJH]QL KDela WORH UifW P QI\BHINH V \
sorrend az energidd J\V p $zérinti OHJROFVYEE pV OHJGUIJIEE W¢]HO
A SHOOHW SDUBFp@Q/HGEBHHVVpPpIWDWHWG/DNORY HYHW pHQ plWWIHD KR U
WDUWDOPD]]D D V]i&OtW MLON||[EPWEDQWIBDHNW HULQW D OHJROI
szama,DPHO\E O HJ\ 0- HQHUJLEMH O HO®OOWD/DHIJGYWIEE D 1|OG
XIJ\DQHQQ\L HQHUJLD N|JHO .BpW¥]HIUGN i D RIQ] IRWKAHWP iNOQo O V'
QRKD NpQ\HOPHVHEE PHIJROG{iWHB WRHDpRWYWWNRQL K HQHUJLD
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1 WIiEOi]DW )&W DQ\DJRNEyO HO iOOtWKDWy HJ\VpJQ\L K
iWODJIiUDNRQ )W

o7 sics | wong” | FINPI (BILO G LD e\ P sommeno
szalma 12 10 0,83 70 1,18 1
Wé&]LI 13 28 2,15 90 2,38 2
biobrikett 18,5 56 3,02 90 3,35 3
pellet 19 68 3,57 90 3,96 4
I|OGJi] 34 135 3,97 95 4,17 5

YRUUIV 6DMiW VIHUNHV]WpV

$ WIPI[UIWYPQ\HNNHO EULNHWW SHOOHW YDOy I&WpV
pellet meg JHOtWIN RPWRDWpU]JHWHW DPLW D I|OGJIi]I&WpPV NpSH\
QDSRQ NHUHV]WeO DXWRPDWD PYyGEDQ P&N|GLN NLVY RGELC
DOXOPD OINDGJiI]W /pQ\HIJHV N<O|QEVPJ YLV]RQW KRJ\ D
PHJYiVIUROQL pV KD]DV]iOOtWDQL PtJ D Ji]JlI&WpVQpO D UH
feladat.

(J\ FVDOIGL Ki] pYHV 1&WpVL HQHUJLDLJp QAp\QDHON FEQ FW RE/EW i
PLQW Ji]lI&WpVVHO"

*\DNUDQ WDOIONR]QL D]]DO D] iOOtWiVVDO KR0%dsD Ji] KI
PHJWDNDUtWiVW LV HOpUKHW 7HNLQWYH KRJ\ HJ\ 1&Wp\
NJOWKHW I&WpVUH QHP HOHQ\pV] |VV]HIJHW OHKHW PHJW
(O V][U-EHQ ROYDVWDP HUU O D SHOOHWI&WpVW QpSV]HU.
SHOOHWHW IRUJDOPD]yHRpWKBRPIMSKVQ GLINN|[UL GROJR]D
V]iPtWiVDLP V]HUD R RQDXN NMEMBW VB GHO ORMVIKDP® i VIRNNDO
RV Ji]liU pVos pellpWU PH@OHWWDJIRY K LIJpQ\& pV VILIJHWHOpP
UHQGHONKHVY FWDOIGL Ki] 1&WpVL N|OWWpN\pINHINU P R B\WW XH
PHJ DPL MHOHQW Wy Y®HO O3 PPW QPG

2013-ban Ji]iU J pellet i d YW NJ D] pYHMOWWpDQ\DJ )W
DPHQQ\LEHQ Ji]]DO pV ( )W DPHQQ\PEBG |\BH®BOHWWH
PHJWDNDUtW i VWi E\DNREBAMY RV QDN WDUWRP PHJHPOtWHQL KR.
OHJROFVYEE GH My PLQ VpJ& PDJDV |&W il \8 pld& HW®IO H
ND]JiQED LV DGDJROKDWY (QQpO D SLDFRQ VI2BEMgiosFVDN G
iURQ

2013. jDQXiMpWJI® PLQLV]WHUL U H [DGHNIHW FpA) WNID@WE B QD D N
Ji] YLO G DRPR\ALVDI YK (IntéMet 1). HQHN pUWHOPPEHQ D I|OGJi]l&V
pPUWpPNW O-NPI@NHYHVHEEQHN tJpUNH]JLN D]D] MHOHQOHJ D
DQQiO PpJ ROFVYEE LV OHKHW $ MRJV]DEIiO\DONRWY D] HC
KRJ\ D IHOKDV]QiOW HQHUJLD HJ\VpJiUiW UHKOQGH®HIWEHQ |
HJ\pE IRUJDORPDUIQ\RV UHQGV]HUKDV]QiODWL GtMDN DG
+LYDWDO KDWIiUR]JDWEDQ i0OO D SKHWR\WAM BR®IMIR VV ||R @ JHI WLDW
iOWDOiIiQRV HVHWEHQ QHP V]iPROKDWY NL PLYHO D] iUY
PpUWpPNEHQ pp/DLQVORMWRMM |VV]HVVPIpEHQ HUHGEp@H]HWW
LQWpP]NHGpPV YPOHPpQ\HP VIHULQW U|YLGWiYRQ NHGYH] D
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PHVWHUVpJHV SLDFV]DEiO\R]iV WRUJtWMD D SLDFRW FV
YHUVHQ\NpPSHVVpJpW pV QHP |V]W|Q]E W pNRLI \F/DAG WY S D W] \WiVi

2 WIiEOi]DW $ JiJND]iQ pV D SHOOHWND]iQ NJOWVpPpJHLQHN |
IRJ\DV]WyL iWODJIiUDNRQ ( )W

)% 7e6, 0i' -(//(0=,

*IIND]iQ

3HOOHWND

)&W DQ\DJ

110GJi]

pellet

%HUHQGH]pV KDWIiVIRND

95

90

7+]JHO DQ\DJ PHQQpIW pW Y

2.477

4,7

7+]HO DQ\DJ E (F¥n#,Wtit) i UD

135

68.000

)&W D QevBrdiatartalma (MJ/m®, GJ/t)

34

19

e9(6 Y%7 $1<$* .g/76e* )W pY

334.395

319.600

(J\PE N|OWWp@Y

21 456

34.398

VHIpGHQHUJLD

5.683

8.125

NDUEDQWDUWIiV

15.773

3.773

V]iOOtWiV

22.500

$PRUWLI]IFLY )W pY

13.167

46.667

400.665

e9(6 )%7e6, .g/76e* ))W pY 368.988

JRUUIV 6DMIiW V]H Q2O VH® KD L pPiOWHK Y D O

$ VHIpGHQHUJLD PLQGNpW I&WpVL PYGRW pULQWL KLV
NDUEDQWDUWIVL N|JOWVpJHN XJ\DQ MyYDO PDJD¥YD&EDN D
N | O VamenhyibenD SHOOHW Ki]KR]JV]iOOtWiVD NHU-*O
6HIJpGHQHUJLD 1DSL yuUiVvV «]HPLG YHO QDSRV RN\
I&WpVL LG VIDNNDO )W N:K YLOODPRV HQHUJILD
szerint alakul:
o *i]JI&WpV iIWODJRV WHUKHOpPVQpPpO D] HOHNWURPH

(Viessmann Vitopend- IDOLND]IiQ Wh x 42,16NFt/kWh= 5
YW pY
o 3HOOHWND]IQ WHOMHVtWPpQ\I[HOYpWHO iWODJRYV V
N: pYHV IRJ\DV]WiV N:K YW pY

.DUEDQWDUWiV $ N|]JVIROJIOWDWiVL GtMWpWHOHL Wt
ERUVRG PHJ\HL NLVWHOHS+OpV PIMXVIEDQ pUYpQ\I
EHUHQGH]pVHN HJ\HGL NpPpQ\HLQHN HOOHQ U]pVH V
)W pY DPL D WpQVOHJHV IRJ\DV]WiVWyO [+JJHWOHQ

6]LOIUG W+]HO EHUHQGH]pVHN HJ\HGL NpPpQ\HLQHN H

773 Ft.

6]i0OOtWiV .|OWVpJHL D V]iOOtWiVL PHQQ\LVpJHN p\
YiOWR]QDN 3HOOHW pV \EB QNHW W] iNLOAMG GIOWBNHDL W i V V [
WHOMHVtWPpPpQ\& HU JpSINWUBKORMPWHOW]XR 0*, 9

25 km-HV V]iOOtWiVL WiYROViJQiO IHOWpPpWHOH]YH K
EHVIHUH]KHW D Vdnydg) p J pelletW HWPEHQ WRQQIQNpQWL N
22 500 FtRW MHOHQW )HOWPpPWHOH]WHP KRJ\ HJ\W]JHUUF
OHKHW VpJ PLYHO IHGHWW WiUROy EL]WRVtWiVD V]sN\
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$] pYHV I&WpVL N|OWVpJ D] HI\pE NJOWVpIJHNNHO pV D] I
egy-HJ\ 1&WpVL PyG WHOMHY pYHV N|OWVpJpW $ PiU HPOtWF
YW D SHOOHWND]iQp EUXWWy ( )W $] DPRUWLJIFLyV
gVV]HVVPJIPEHQ pYHV V]LQWHQ PLQWHJ\ ( )W N+O|QEVp
vaODPHQQ\L WpWHOW ILJ\HOHPEH YpYH

$ OHIROFVYEE SHOOHWWHO D OHJROFVYEE I&WHQL

$ SLDFRQ V]iPWDODQ IpOH SHOOHW NDSKDWy 0iV HQHU
alapDQ\DJ pV WHUPpV]HWHVHQ HOWpU iUDN )HOPHU+<O D Nj
csak e EHJ\~MWiVUyO YDQ V]y KDQHP pYHV V]LQWHBEI&WpVL
DQQ\LW PLQW D SMEOBWPIUBPQ$PIUDMNLSHOOHW)NNBEW LV IL.
YW N|]IWW Yi@ WREQD®WSHOV VRUIEDQ W+QWHWWHP IHO D (
DPHO\ DEEDQ N+O|QMEDNW yD | KRVRQRIP IDSHOOHW KDQHP DJ
pV NHGYH] WOHQHEE W-XO DM GRMQHRINNDOEIMDORPPDO PD
A 20%-NDO GUiJiEEmal magydbh enerdd WDUWDOP~ N|JHSHV PLQ VpJ:
IHQ\ IDSHOOHW HQHUJLIUD HV IDMODJRV N|BAuANjeldhti, PpJLV F
hogy nem diJiEE DQQ\LYDO D IHQ\ IDSHOOHW PLQW DPHQQ\LYF
DJULSHOOHWE O SHGLJ OpQ\HJHVHQ DODFVRQ\DEE HQHUJLI
ugyand RQ K IRN EL]WRVtWiViKR]

3 WiE OA]éyyyakoribb pellet WtSXVRN |V V]HRIMIR QOtWiVD

SZEMPONTOK

3(//1(7 TE3862. l&W pUW| | )W energia fajlagos

(MJ/kg) N|OWVpJIH )
QDSUDIRUJy SHOOHW KDPXWI 14 48 3,42
IHQ\ IDSHOOHW IHQ\ 1&Up 18 59 3,27
hamutartalom max. 3%
Q\iUHHOOHW Q\iUID 1&UpV
hamutartalom max. 1,5% 19 68 3,57
NHPpQ\ID IDSHOOHWN OXMV3 @ KDVE 195 29 405
szerinti, hamutartalom max. 0,7% ' ’

YJRUUIV VDMiW VIHUNHV]WpV

$ EHUHQGH]pVHNHXDPINVRMS /iIWKDWy KRJ\ D] HO
HQHUJLDWDUWDORPQDN N|V]|QKHW HQ H @e¥szldtenPaHIQQ\LV pJ
hogy egy 100t HV Ki] PHJIHOHO K PpUVpNOHWpPW EL]JWRVtWDQL C
PiVViVIRIJ\DV]WyL iUt SiWRERYDWHIROFVYEEQDN YpOW D
V]iPtWiVDLP V]JHULQW GUIJIiEE 1&WHQLW B DQMRD DDN D@ R JiWB PR
pellettel, PLYHO D] DODFVRQ\DEE I&W pUWpNH UpYmagybbb\VpJQ\L
PHQQ\LVpJ V]*NVpJHV
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4. Wi E OiA Rygyakoribb pellet WtSXVRN pYHV 1&WpVL NJOWVpJHLQHN

(Ft/m.e.)

)%7e6, O1' -(//(04 3(/1(7 7E3862.
Q\iul NHPpQ\l| QDSUDI

&W DQ\DJ IHQ\ IDS
) Q Q fapellet fapellet pellet
%HUHQGH]pV KDWiVIR 90 90 90 90
7+]HO DQ\DJ PHQQ\LV 4.8 47 4,6 6,3
7.]HO DQ\DJ E(F¥WWy | 59.000 68.000 79.000 48.000
)&W D Q\ Drgiataakina (MJ/t) 18,5 19 19,5 14
(QHUJLD IDMODJRV N 3.189 3.579 4.051 3.429
g66=(6(1 )W pY 283.200 319.600 360.400 302.400

YRUUIV 6DMIiW VIHUNHV]WpV

9pOHPPQ\HP V]HULQW BV piN HDW E\@/ IMyi®@ W+NU|]bIN D V]iPt
SHOOHWE O W|EEHW NHOO YiVIUROQXQN D GUIJIEEYyO NHYF

PHIWDNDUtWiV NHOHWNH]LN KN-HQ\ VN pINSHEPQ B IV HCH O O\
helyett.

OHO\LN We¢]HO DQ\DJUD HVVHQ D YiODV]WiV"

)&W DQ\DJIJNpQW PD D 1|O0OGJI] PHOOHWW HOV VRUEDQ D W
KDV]QiOMiIiN IHOERHEHWVNEW pY N [P DIDI\R QHVG/EHEVY pJWDUWD
QHP EL]WRV KRJ\ OHJJD]GDViIJRVDEEDQ iOOtWKDWy HO D]
D VIpPQQHO IHOYIOWYD LV WP|HOQWNUE LRABOYMWHHE KQHND L
KDWiVIRNXN J\HQJH .RUV]JHU& ND]iQR N{SO% ND/O WNHIEQ HD|QE B .
KDWIiVIRNRW pUKHWQPQN HO MyYDO NpQ\HOPHVHEE N|U<OJ
biobriketW pV D WHRaj}, 1280460 O HW

1 IEUD eYHV I&WpVL N|OWVpJIHN pYL EUXWWYy IRJ\D®

JRUUiIV 6DMiW VIHUNHV]WpV
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$ OHINpQ\HOPHVHEE I&WpVL PyG I|OGJi]]DO YDJ\ D] XJ)\
ND]iQQDO YDOyVtWKDWy PHJ iP D NpQ\HOHPQHN iUD YDQ
VIHIRQEDQ VIHPEHQ D] DODFVRQ\DEE NREIRUWHU{BWH)\
VIDOPDW+]HOPVYDHO

A Ji{ pV D SHOO\WWRINWODWLODJ HJIJ\IRUPIQ GUIJD D I&
jelentNH]JLN HOV VRUEDQ PHJIJWDNDUtWiIiV .pQ\HOHP V]JHPSRC
YHUVHQ\HIWHWKHW D 1|OGJi] pV D SHOOHW DXWRPDWL]iOl
DNLQHN D NpQ\HOHPQpPO pV D] iU HI\IRUPIQ IRQWRV D ELRI
6]JiIPtWiVRN V]HWDDPWGHI]IJIEE pV QHP NHOO IHOYIJQL D IiW
WHUPHO GLN DPL YPOHPpPQ\HP VIHULQW Q|YHOL D IHOKDV]C
is megjelenik. A brikett 54 EFWDO D KDVIiEID W{@WbBb ® IROD¥FVYHE)W 1|O0G.
NpSHVW]|D®PDWe¢]HOpV SHGLJ PHVV]H D OHJRBORVYBREE YDOI
szDOPDIBWHPOP~OMD D YL]VJIOW I&W DQ\DJRN N|OWVpJIJHLW K
SHOOHWWHO NpW pV IpOV]J]HU ROFVYEE$SQ@PQDW K DRJEDIW]IMNY Q
PLQGHQNpPSSHQ DMIiQODWRY V]DOPiIiYDO I&WHQL DNLQHN OF
pV YDQ LGHMH OHKHW VpJH J\DNUDEEDQ ILJ\HOQL D W&]JUF
OHJpUL D IiUDGWVIiI&RPNWVKLW|]H@ HMN OWVpJIH HI\KDUPDGIUD L

OLNRU JD]GDViJRV D VIDOPDI&WpV"

$ YL]VJIOW 1&W DQ\DJRN NJ|]*O HJ\WpJQ\L K HQHUJLD HO iOC
6]DOPiW D]PQEPQOHWWHO pV D EQUHMNHOMKH® Red @0 Q pW FH
KLSHUPDUNHWEHQ EHV]JHUH]QL H]pUW NpW OHKHW, VpJ NtQ
YDJ\ YiVIUROMXQN

$PHQQ\LEHQ PDJXQN WHUPHOM+N D V]DOPiW HJ\pUWHOF
DODFVRQ\DEE KDWiVIRND)WOBHNHWD p VL PULIYWOV]iPROKDW X !
D] pYHV 1&WpVL N|OWVpJ ( )W N|U+O DODNXO pV KD D V
V]*NVpJ*eQN YDQ HJ\pE FpOUD pV HQHUJLIW WHUPHO-QN EF
NHOHWNH]QHN 1\LOYiQ PLQGHKKH] V]*NVpJHV HJ\ EiODW-s]t
)W $ E~]DV]DOPD iUODPLQWHMHREE D W|EEL V]DOPiQiO $ QDJ
3000 F'tUD D UDNRGiVU®D EHPBW OKHW DPL pYHV V]LQWHQ NE
MHOHQW D]RNQDN DNLN VDMiW PDJXN WHUPHOLN D V]DOPi\

$PHQQ\LEHQ YiVIUROMXN D V]DOPiW V]iOOtWiVL N|OW
kihaszQ i O W75 kW-RV WUDNWRUUDO pV SyWNRFVLYDO W|UWpQ E
JIIRQRMDV]WiVW )W O JiJRODMiUDW IHOWpPWHOH]YH V]i
WiYROViJ DPLW pUGHPHV EiOi]iVUD UDNRGIiVUD pV V]iOOt\
OpQ\HJHVHQ KRVV]DEE PLQW JD]GDViJLODJ (] DEEyO D
HQHUJLDLJpQ\H D | WHUPpNHW WHUKHOL YDODPLQW KR
KDV]QiOXQN IHO NHYpVEp pUWpPNHV M B9 Tarsdly, BDOL)KA HQHU.
KLSRWp]JLVHP PHJYIODV]ROiViKR] V]iPtWiVRNDW YpJH]WHP L
PUGHPHV HOV]iOOtWDQL D V]DOPiW (O V]|U |VV]HI\&MW]|\
VHItWVpJpYHO NLV]iPROKDWRFG DYV HQ HUWIW Mtk B RDIEIQ R VW P
WDUWDOPD]]D +RVV]DEE WIiYROViJRW IHOWpPpWHOH]YH
WHKHUJpSNR F VALK tHYMMDHVtWPpQ\& P&~WL N|[JOHNHGpPVVH
pUWpPN V]RU]DWIiEyO PHJNDSWDP D IRJ\DV]WiVW DPHO\
|1&W pUWpNH pV iUD DGRWW YROW WNP PHJKDWIiUR]iVD Y
IRJ\DV]WiV QDJ\ViJiW HORV]WRWWDP D V&U&VpJ pV D 1&W pl
WNP V]DOPD I&W LJpQ\H 0- (QQHN V]iOOtWiVL N|OWV(
QDJ\ViJiQDN pV D JiJRODM HJ\VpJiUiQDN V]RUJDIW DD KRG MWH V
WRQQIQNpQW YDOy Ji]JRODMLJIpQ\pQHN PHJIJKDWIiIUR]iVD YRO
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EiOiliV WRQQiUD YHWtWHWW iUiEyO NLV]iPROWDPQ WRJ\DWR
EiOi]iV pV D UDWIEGiYDW

5 WIiEOiI]DW $ JD]GDViJRV V]iOOtWiVL WiYROViIJ PHIKDW:.L

Adatok OpUWPpPNHJI\VpJ eUWDpN
UDNRGiV N|OWVpJH Ft/t 2.000
EiOi]liV NJOWVpJH Ft/t 2.500
Ji]JRODM iUD Ft/l 400
Ji]JRODM 1&W pUWpNH MJ/kg 42
)2*<$6=7E6
I|OG~W nha/tkm 0,028
P&~W nha/tkm 0,014
traktor kg/nha 8,8
WHKHUJpSNRFVL kg/nha 9,6

YRUUIV 6DMIiW VIHUNHV]WpV

$ EiOi]iV D UDNRGIV O JiJRODMDW LJpQ\HO WRQ
NLV]iPtWKDWy D EiOi]iV pV D UDNRGiIV HQHUJLDLJpQ\H DPL
D]pUW YROW V]*NVpJHV D] iWV]iPtWiVH®R U\ R WIKDW i KB YKiD W
(12 000 MJ/t-2¥177 MJ/t-221 MJ/t)/ 8,71 MJ/t= 1311 km

$ VIDOPD I&W pUWpPNpPE O NLYRQ-®HDUNNRGSOW HXQ B il DAL |
HIW RVIWRWWDP WNP V]DOPD I&W pUWpNpYHO (EE O DGy
650 km-re (oda-vissza 1311 LV pUGHPHV OHKMHW ] B ORI PDBHD/\DIQ L
KDWiUWPHIXWDIWiUR]iViQLOpK \M|MHWYW Y HWWHP VRUUD
(10 000 Ft/t-2*2 000 Ft/t-2 500 Ft/t)/ 99 Ft/t= 36 km

(J\ EiOD V]DOPD iUD ( )W DPHO\E O OHY®RHQ IWINRBHW »
NJOWVpJLIpQ\H PDMG HORV]WRWWDP WNP V]DKhR® N|OWYV
V]iOOtWKDWy D-Y[DNUPD ~WERGDRQGRONR]XQN KD FVDN HJ\
DNNRU SHGLJ Hknl WiYROViJ

%LRPDVV]D ND]JiQRN EHUXKIi]iV JD]GDVIiJRVVIJL YL]VJIODWD

9DODPHQQ\L QHPEFVDN I&WpVL EHUXKi]iVNRU D] HOV NpUG
DODWW WpU+O PHJ PHQQ\LYHO OHKHW ROFVYEE pV JD]GDV
$ PHJWpU-OpV V]iPtWiVDNRU ILJ\HOHPEH NHOO YHQQL D Et
QLQFVHQ EHYpWHO FVDN PHJWDNDUtWiV H]pUW NHOOHWY
JiIND]iQ LOOHWYH D Ji]I&WpV OHWW $ YiViUOiV VDMiW IRU!

3 QKD KD N|]pSPpO\ V]iQW.iVVDO HJ\HQO PXQND
QKD WNP IRJ\DV]WiV [1|OG~WRQ YDJ\ P&HW RIQ] R OP MFreHIR&eA@Ip O H WV ]« N
NJ QKD IRJ\DV]WiV NJ Ji]RODMMDO PHJWHNRIFWVLWHYR®WYQ WUDNWRU Y
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6 WIiEOiI]DW $] HJ\HV NDJiQRNYPHIJWpU-OpVL LGHI

. . . faelgi- .
.D]iQRN Ji] pellet | faelgi]RVtW TRV W) EiODW
)&W DQ\DJ Ji] pellet biobrikett KDVIiEIL szalma
%HUXKi]iVL W|EEOHW N|O - 802 280 280 203
)&WpVL N|OVbahd Ft) 368 401 328 327 146
JOWANPHIIWDNDUtWikoD [ )

NpSHVW ()W 33 40 41 182
139 SpQJIRUJDOPLE DHQ 716 1.691 1.907 3.300
pY ()W

'LVINRQWIiOW PHJWpU+Op - 11 3 2 1

YRUUIV 6DMIiW VIHUNHV]WpV

$ YL]VIJIOW HVHWHNEHQ PHJWDNDUtWiV DEEyO NHOHWN
KHO\HWW D] HJ\HV DOWHUQDW!tYiN YDODPHO\LNH V]ROJiOWI
iUiIKR] NpSHVW MHOHQWL D]JW D] |[VV]HJHW DPHQQ\LYHO D¢
HOV pYEHQ V]iPtWRWW I&WpVL N|OWVpIJHW WDUWDOPD]]D
PHQQ\LVpJ V]JRU]JDWD D] HJ\pE N|OWVpJHNHW VHJIpGHQH
DPRUWL]iIFLYW IRJODOMD PDJIEDQpV-yID SO /& DWW & WHRI\I\D |
HJ\IRUPIQ GUIJD D EULNMINQV B CKDAYIEED W{ P @ LIDWO G J(] KR |
NpSHVW D V]DOPDW+]HOpY SHGLJ PHVV]H D OWMURMEANWEE YL
NJYHW HQ QHWWy MHOHQPUWPpPNHW V]iPROWDP D SpQ]IRUJD
PLYHO D EHUHQGH]p VPR i Q HVD W DWRN VIRV P H J

JHOWpPWHOH]KHW EKRXKHJIV D EHUHQGH]pVHN pOHWWDU
EHO*O PHIJWpU+O $] DPRIRQIRVF LWVAMB&N®D@HIi UL \iWRJQHP OtV

PYUH YRQDWNR]JWDWYD 6]iPtWiVDRN UfHBH@WV® M|Y EH
SHOGHPWIQPVW pV D] HIVRE N|PHOMNHEPYpW THOWpPWHOH]YH |
D] HOP~OW pYHN WHQGHQFLiLUD $ pV D YDODPLC
NDONXOiFLYPEDQ D PYW O V]iPROWDP EHFV.OW pUW
KHO\]JHWQHN pV ILJ\HOHPEH YHWWHP D SpQ] pUWpPNpPQHN Yi

(JHNE O D] pUWPNHNE O N|YHWNH]JWHWWHP D PHJWpU+O
DNNRU PLQGHQNPSSHQ pUGHPHV JiJND]iQ KHO\HWW D PiVLN
SHGLJ PHIPXWDWMD KRJ\  pW DIDO MWW QW VNIIREEDQ Ki®D)W Pi'
YiODVIWMXN 1HJDWtY pUWpN HVHWpPQ D Ji]ll&WpV D NHG
HJ\IRUPiIQ GUiJD YDJ\ HI\IRUPiQ ROMMWRWPL PG SY M WV V]HKDVR

$ JiIND]JiQKR] NpSHVW D SHOOHWND]iQQDO pYHV
NJOWVpNPHIWiIV $ NJOWVpIJPHIJWDNDUtWiV D] [VV]HV 1&WpVL
GHU+.O NL KRJ\ D Ji][lI&WpV D MHOH®WOBJR QR OYEEN QBN PHSE
(NNRU PLQGHQ V]iPYLWHOL N|[OWVpJHW ILJ\HOHPEH YHV]s
NLDo®BIMW Qp]]*N DPRUWL]iFLY QW®N G UiBiBEFBDSNHO O HW 1 & W p

$ QHWWYWHMNOH@MWiViUD D]pUW YROW V]eNVpJ KRJ\ |V
HJ\HV ND]iQRNNMNO AHJWDIEDDtWEB V]iPtWRWW pUWpPN D]W M
alatt 716 E Ft megtakaW iVX QN OHV] DKKR] NpSHVW PLQWKD Ji]]DO |
Ji] iUDN HPHONHGpPVpEHQ QDJ\REE D EL]JRQ\WDODQViJ p\
kindulYD D]W IHOWpWHOH]WHP KRJ\ YiUKDWyDQ QDJ\REE PpU
HJ\V@Jiu
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2 iEUPELRPDVV]D ND]JiQRN PHJWpU+«OpVL LGHMH D] 139
YRUUIV 6DMiW VIHUNHV]WpV

OM EHUXKi]iV PHJYDOYVtWiVDNRU D SHOOHWND]IQ
NDONXOiOQL HNNRU OHV] D]-UB9 WPRJLOV tRHQIDWBIKY ¥Wi R R O W
SHOOHWND]IQ OLYHO NLV]iPtWKDWDWODQ D] iUDN pV N]JC
YL]VIJIODWRNDW QpPpKiQpIBHKHRVVpIHV D@WHKRDW PYLI) G N QW
I1&W DQ\DJ iUD D]RQRW PQ UGNJIHHERGVMEHWEHQ WRYIEEUD VHP
SHOOHWND]IiQW YHQQL PHUW D-W DY \D [EEWWN IR D MG KHP || O C
SHOOHWWHO 1&W+QN

$PHQQ\LEHQ D]béh@pgasze¥HNDiJSLDFL WHQGHQFLiL IRO\WD
10%-NDO D SHODMWp pY DODWW PiU PHIWpU+<OQH D SHOOH
WDO MiUQiQN MREEDQ KD Ji]JND]iQ KHO\HWW SHOOHWND]iQ\

$ IDHOJiIJRVtWyYy ND]iQ EULNHWWI&WpV HVHWpPQ pY DOD
JVHE*QNEHQ D pY DODWW KRJ\ KD QHP JiIND]iQQDO KD
7|EE PLQ-W briketti UHPHOpPY OHQQH DKKR] V]*NVpJHV KRJ\ LQN
I&WHQL $EEDQ D] HVHWEHQ KD KDVIiEIiYDO 1&WNMsN D IDHO
139 pUWpNH PLOOLY )W YDJ\LV D KDVIiEIiYDO YDOy I&Wp\
NHGYH] EE D Ji]I&WpVKH] NpSHVW PLQWKD EULNHWWHO [&\
OHJDOIRE W&HRBQpPV QHP N|YHWNH]LN EH

$] 139 pUWpPNH LJHQ PHJJ\'] OHWW D]JRNEDQ @&tellHVHWHN
KDVIiEIIYDO YDJ\ VIDOPiYDO I&W+QN $ IDHOJi]JRVtWy NDJiQ |
pUWpPN DJW MHOHQWL KRJ\ KD D IDHOJi]RVtWy NPWQ D MHO
NHU<OQH D] 139 pV D JiJND]iQ HJ\*WWHV pUWpNH DNNRU L
$ EiODWMNDHI@® ROFVyViJD pV J\RUV VILQWH D]JRQQD
PHINpUG MHOH]KHWHWOHQ KLV]HQ pY DODWW PLOOI
JiJND]iQ KHO\HWW V]DOPiYDO I&Ws+QN
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JYHWNH]JWHWpPVHN

'ROJR]DWRPEDQ D PHJ~MXOy HQHOVL\DRR E D QHRN HQO WM/ W/
OHKHW VpJHN LVPHUWHWpPVH XWiQ DUUD YiOODONR]WDP
bioPDVV]D DODS~ 1&WpV SDUDPpW H U HdiohrikettN | ORNDWAGERHD. W $
szalmad &8/ pVVHO NDSFVRODWEDQ QHPFVDN D KpWN|]QDSL WX
LI\HNH]JWHP PLQGH]HN DQ\DJL ROGDOiW LV MHOOHPH]QL
DQ\DJRN KDV]QiODWiYDO pV PLQGH]HN N|OWVpJpYHO NDSFV
$ PHJIHOHO 1&WpVL PyG NLYiODV]WiVDNRU V]iPROQL
P&N|GWHWpPVL N|JOWVpJHN QDJ\ViJiYDO pV HVHWHQNpPQW Y
IHOKDV]QiOiV N|]|[WW $]JRN D EHUHQGH]pVHN DPHO\HN M)
NJOWVpJIJHO NRPIRUWRY HOOiIWiVW EL]WRVtWDQDN MyYDO
+DV]QiODWXN FVDN pYHN P~OYD pV QDJ\REE HQHUJLDLJpC
KDV]QiODWXN ODVVDEEDQ WHUMHG PLQW D]JRQ N4dZLQWPp]P|
iOODPL WiPRJDWiIMRNUpYRM DGWD OHKHW VpJHNNHO $ YiC
AXWiQDMiUiV. NHOO KRJ\ PHJHO ]]H Ne<O|QEHQ QHP OHV]s
OLQGHQNpPSSHQ DMiQODWRY ILIV\HOHPEH YHQQlalkogRa\ PHQQ\
I&WpVVHO 6 W YpOHPpQ\HP V]JHULQW DJW LV pUGHPH\
NJUQ\H]JHWEDUiW D] D 1&WpVL UHQGV]HU DPLW YiODV]WDC
WpPiMD D NJUQ\HIJHWWXGDWRY pOHWPYyGUD YDOy W|UHNYpV
(J\LN PHJIiOODStWiVRP KRJ\ KRVV]~ WiYRQ PLQGHQNDPS
1|OGJi]Uy Ol &SNHVQMW | NpQW DJRN V]iPiUD DNLN MHOHQOH
I&WHQHN KLV]HQ D SHOOHW LV KDVRQOYDQ NpQ\HOPHYV
I&W pUWpN pV DODFVRQ\ KDPXWDUWDORP PHOOHWW DXW
HOpUKHW PHJWDNDUtWiV FVHNpO\ D]J]RQEDQ D] pUWpNpW
PDJiW D 1|OGJi] iUDN DODNXOiViWyO N|UQ\H]JHWEDUiW |
K HQHUJLiIW pV D] HOOiWIiVEL]JWRQViJ PLDWW VHP NHOO DJJ
6RNDN V]iPiUD D NRPIRUWpPU]JHW pV NpQ\HOHP KHO\HWW
tJ\ YPOHNHGQHN pV PH] JD]GDViJJDO IRJODONR]QDN YDJ\
OHKHW VpJeN PHJYiVIUROQLXN D V]DOPiW PLQGHQNpPSSHQ I
KLVIHQ MHOHQW V PHJWDNDUtWiV pUKHW HO YHOH 7HUPp)\
NRPIRUW LV WiUVXO
9pOHPPQ\HP V]JHULQW pUGHPHVY HOJRQGRONRGQL D]RQ
YiODV]WMXN DNiU D] HVHWOHJHV YiOWR]JWDWiV OHKHW Vp
UHQGV]HU HVHWpPQ 6]iPRV OHKHW VpJ NtQiONRJLN D Sp
HONpSJHOPVHLQNQHN

IV]|QHWQ\LOYiQtWiV

(]~WRQ VJHUHWQpPP PHJIN|V]|rQBai MRQIWEVHPLHBAANQV ~UQL
VIDNPDL WiPRJDWiViW LUIQ\PXWDWiViW pV |[QJHWOHQ VHJ
QpON+O H] D WDQXOPiQ\ QHP M|[KHWHWW YROQD OpWUH

A$ NXWDWiV D 7E@23-2012- $ D]JRQRVtWy V]iP~ ALHP]JHWL .
Program +Hazai haO JDWyL LOOHWYH NXWDWyL V]JHPpO\L WiPRJDW,]
pV P&N|GWHWpVH NRQYHUJHQFLD SURJUDP  FtP& NLHPHOW
(XUySDL 8QLy WiPRJDWIiViYD$O DY WUWSDQDQRFIUR]LViYDO Y
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