
A N N A L E S
WPKXGTU KVCV KU " "OCT KCG " "EWT KG / UMŸQFQYUMC

NWDNKP"Î"RQNQPKC
XQN0"ZNXKKK."5" UGEVKQ"J" 4236

Y{cu¦c"U¦mqŽc"Dcpmqyc"y"Vqtwpkw.","Mcvgftc"Hkpcpu„y"k"DcpmqyqWek.",,"Mcvgftc"TcejwpmqyqWek

RKQVT"RTGY[U¥/MYKPVQ,."ITCb[PC"XQUU,,

Rwdnke¦p{"t{pgm"ic¦w"y"Rqnueg
Icu"gzejcpig"kp"Rqncpf

UŽqyc"mnwe¦qyg<"ikgŽfc"gpgtikk."t{pgm"ic¦w."mqpvtcmv{"vgtokpqyg."pqvqycpkc"ikgŽfqyg

Mg{"yqtfu<"gpgti{"gzejcpig."icu"octmgv."fgtkxcvkxgu."swqvcvkqpu

YuvCr

T{pgm"ic¦w"pc"Wykgekg."rqfqdpkg"lcm"t{pgm"gpgtikk"gngmvt{e¦pgl."rq¦quvcycŽ"fq"
rqŽqy{"ncv":20"ZZ"ykgmw"uknpkg"¦oqpqrqnk¦qycp{0"Vyqt¦{Ž{"iq"fwcg"rt¦gfukCdkqtuvyc"
¦clowl>eg"ukC"lgfpqe¦gWpkg"y{fqd{ekgo."rt¦gu{Žgo"k"urt¦gfcc>"ic¦w."mv„tg"¦g"y¦inCfw"
pc"uy„l"uvtcvgike¦p{"ejctcmvgt"rq¦quvcycŽ{"yŽcupqWek>"rcMuvyc0"Rtqegu"nkdgtcnk¦celk"
vgiq"t{pmw."ocl>e{"pc"egnw"yrtqycf¦gpkg"¦cucf"iqurqfctmk"t{pmqygl"k"mqpmwtgpelk."
pclye¦gWpkgl"tq¦rqe¦>Ž"ukC"y"Uvcpcej"¥lgfpqe¦qp{ej"Î"lwc"y"ftwikgl"rqŽqykg"ncv":20."
¦cW"y"Wpkk"Gwtqrglumkgl"rqf"mqpkge"ncv";20."ytc¦"¦"wejycngpkgo"rkgtyu¦gl"f{tgmv{y{"
ic¦qygl30"Nkdgtcnk¦celc"t{pmw"ic¦w"lguv"WekWng"rqyk>¦cpc"¦"vcmko"uco{o"rtqegugo"pc"
t{pmw"gpgtikk"gngmvt{e¦pgl"k"oc"fqrtqycf¦k5"fq"¦crgypkgpkc"tcelqpcnp{ej"egp"lgiq"
pcd{yeqo."woqcnkykcl>e{ej" lgfpqe¦gWpkg" ¦cejqycpkg" qfrqykgfpkgl" tgpvqypqWek"
rt¦gfukCdkqtuvy"vgiq"ugmvqtc"k"¦ciyctcpvqycpkg"dg¦rkge¦gMuvyc"fquvcy"k"¦crgypkgpkg"
Wtqfm„y"pc"qfvyqt¦gpkg"k"tq¦y„l"kphtcuvtwmvwt{"vgejpke¦pgl0"

Ghgmvgo"lguv"vcmcg"yrtqycf¦gpkg"vgiq"uwtqyec"fq"qdtqvw"pc"t{pmw"rwdnke¦p{o0"
Y"Gwtqrkg"qdt„v"vgp"lguv"tgcnk¦qycp{"pc"ikgŽfcej"gpgtikk0"Fq"pclykCmu¦{ej"pcngc>"

3" Ejqf¦k"q"f{tgmv{yC";:1521EG"Rctncogpvw"Gwtqrglumkgiq"k"Tcf{"¦"4402803;;:"y"urtcykg"yur„np{ej"
¦cucf"fqv{e¦>e{ej"ygypCvt¦pgiq"t{pmw"ic¦w"¦kgopgiq."¦cuv>rkqp>"f{tgmv{y>"42251771GE"¦"48028042250"

Rkqvt"Rtgy{u¦/Mykpvq."Itcc{pc"Xquu
Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 06/07/2026 18:52:01



4;8 RKQVT"RTGY[U¥/MYKPVQ."ITCb[PC"XQUU

umcpf{pcyumk"Pqtf"Rqqn."pc"mv„t{o"t{pgm"ic¦w"hwpmelqpwlg"qf"octec"422:"tqmw."
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oqcnkyqW5"¦cykgtcpkc"vtcpucmelk"qitcpke¦c"ukC"v{nmq"fq"rgypgl"itwr{"rqfokqv„y."v¦y0"
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mv„tc"dg¦rqWtgfpkq"nwd"rt¦g¦"ur„Žmk"¦cngcpg"¦clowlg"ukC"¦ct„ypq"qdtqvgo."f{uvt{dwel>."
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� qf"34"yt¦gWpkc"4235"fq"53"itwfpkc"4235"tqmw"Î"52'"ic¦w"¦kgopgiq"y{uqmq-

ogvcpqygiq"yrtqycf¦qpgiq"fq"ukgek"rt¦gu{Žqygl=
� qf"3"uv{e¦pkc"4236"fq"53"itwfpkc"4236"tqmw"Î"62'"ic¦w"¦kgopgiq"y{uqmq-

ogvcpqygiq"yrtqycf¦qpgiq"fq"ukgek"rt¦gu{Žqygl=
� qf"3"uv{e¦pkc"4237"tqmw"Î"77'"ic¦w"¦kgopgiq"y{uqmqogvcpqygiq"yrtqyc-

f¦qpgiq"fq"ukgek"rt¦gu{Žqygl0"
Egngo"qrtceqycpkc"lguv"rt¦gfuvcykgpkg"¦cucf"hwpmelqpqycpkc"rwdnke¦pgiq"t{pmw"
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40"T{pmk"hwpmelqpwl>eg"pc"ikgŽf¦kg"ic¦w

Qf"oqogpvw"wtwejqokgpkc."pc"ikgŽf¦kg"ic¦w"hwpmelqpwl>"fyc"t{pmk"woqcnkykc-

l>eg"jcpfgn"v{o"rtqfwmvgo0"U>"vq<
� T{pgm"Fpkc"PcuvCrpgiq"ic¦w"*TFPi+.
� T{pgm"Vgtokpqy{"Vqyctqy{"ic¦w"*TVVi+0
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y"dnqmcej"iqf¦kpqy{ej"¦"fquvcy>"y"fpkw"pcuvCrp{o"rq"fpkw"¦cyctekc"vtcpucmelk0"
Rt¦gfokqvgo"qdtqvw"lguv"kpuvtwogpv"wrtcypkcl>e{"fq"mwrpc"rq"3"OYj"ic¦w"y"mcc-

fgl"iqf¦kpkg"qf"8022"fpkc"dkgc>egiq"fq"8022"fpkc"pcuvCrpgiq0"Rtqfwmv"vgp"q¦pce¦c"
ukC"pcuvCrwl>eq<"ICUaDCUGaFF/OO/TTTT."if¦kg"FF"Î"q¦pce¦c"f¦kgM"fquvcy{."
OO"Î"okguk>e"fquvcy{."TTTT"Î"tqm"fquvcy{."pr0"ICUaDCUGa37/28/42350"Lgfgp"
kpuvtwogpv"qfrqykcfc"¦cvgo"fquvcykg"46"OYj"ic¦w"*nwd"qfrqykgfpkq"45"nwd"47"
OYj"y"fpkcej"¦okcp{"fcv{+0"Kpuvtwogpv{"pqvqycpg"pc"TFPi"tq¦nke¦c"ukC"¦cyu¦g"
rqrt¦g¦"t¦ge¦{ykuv>"fquvcyC"¦cmqpvtcmvqycpgiq"ic¦w0

Pc"T{pmw"Vqyctqy{o"Vgtokpqy{o"VIG"qhgtqycpg"u>"kpuvtwogpv{"rqejqfpg"pc"
ic¦0"Ocl>"qpg"ejctcmvgt"mqpvtcmv„y"hwvwtgu."y"mv„t{ej"y{uvcyec"*¦clowl>e{"rq¦{elC"
mt„vm>+"¦qdqyk>¦wlg"ukC"fq"fquvcte¦gpkc"ic¦w"y"qmtgWnqp{o"vgtokpkg"y"rt¦{u¦ŽqWek"k"rq"
qmtgWnqpgl"egpkg."¦cW"mwrwl>e{"*¦clowl>e{"rq¦{elC"fŽwi>+"¦qdqyk>¦wlg"ukC"fq"pcd{ekc"ic¦w"
y"qmtgWnqp{o"vgtokpkg"k"rq"qmtgWnqpgl"egpkg0"Kpuvtwogpvgo"dc¦qy{o"lguv"ic¦"fquvCrp{"
pc"T{pmw"Fpkc"PcuvCrpgiq."c"y{mqpcpkg"mqpvtcmvw"qfd{yc"ukC"y{Ž>e¦pkg"rqrt¦g¦"hk-
¦{e¦p>"fquvcyC"ic¦w0"Qdgepkg"pc"t{pmw"vgtokpqy{o"VIG"qhgtqycp{"lguv"lgfgp"v{r"mqp-

vtcmv„y"Î"v{rw"rcuoq"*base+"Î"fqv{e¦>e{"fquvcy{"3"OYj"ic¦w"y"mccfgl"iqf¦kpkg"rt¦g¦"
fcp{"qmtgu."mv„tgiq"mqpvtcmv"fqv{e¦{0"Qdgepkg"qhgtqycpg"u>"mqpvtcmv{"pc"e¦vgt{"qmtgu{<"
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Î"vq"pc¦yc"kpuvtwogpvw"vgtokpqygiq."oo"Î"q¦pce¦gpkg"okguk>ec."y"mv„t{o"
y{rcfc" vgtokp"y{mqpcpkc." ¦cW" {{" Î" fykg" quvcvpkg" e{ht{" tqmw"y{mqpcpkc"
mqpvtcmvw0"Mqpvtcmv"woqcnkykc"fquvcyC"3"OYj"ic¦w"y"mccfgl"iqf¦kpkg"rt¦g¦"
ecŽ{"okguk>e."mv„tgiq"mqpvtcmv"fqv{e¦{."c"¦cvgo"qrkgyc"pc"894Î967"OYj"ic¦w"
y"¦cngcpqWek"qf"nke¦d{"fpk"y"okguk>ew0"

� myctvcnpg"Î"q"q¦pce¦gpkw"ICUaDCUGaS/s/{{."if¦kg"ICUGaDCUGaS"Î"vq"
pc¦yc"myctvcnpgiq" kpuvtwogpvw" vgtokpqygiq."s"Î"pwogt"myctvcŽw." ¦cW"{{"
Î" fykg" quvcvpkg" e{ht{" tqmw." mv„tgiq"mqpvtcmv" fqv{e¦{0"Mqpvtcmv" woqcnkykc"
fquvcyC"3"OYj"ic¦w"y"mccfgl"iqf¦kpkg"rt¦g¦"ecŽ{"myctvcŽ."c"¦cvgo"qrkgyc"
pc"437;Î442;"OYj"ic¦w"y"¦cngcpqWek"qf"nke¦d{"fpk"y"fcp{o"myctvcng0

� ug¦qpqyg"*r„Žtqe¦pg+"Î"q"q¦pce¦gpkw"ICUaDCUGaU/Z/{{."if¦kg"ICUaDCUGaU"
Î" vq" pc¦yc" ug¦qpqygiq" kpuvtwogpvw" vgtokpqygiq."Z"Î" ug¦qp" *r„Žtqe¦g+"
k"oqcg"rt¦{dkgtc5"nkvgtC"Y"nwd"U."rt¦{"e¦{o"Y"*ykpvgt+"vq"ug¦qp"¦koqy{."vl0"
¦"fquvcy>"ic¦w"qf"3"rcaf¦kgtpkmc"fq"53"octec."c"U"*uwoogt+"Î"ngvpk."vl0"¦"fq-

uvcy>"ic¦w"qf"3"mykgvpkc"fq"52"yt¦gWpkc="{{"¦cW"vq"fykg"quvcvpkg"e{ht{"tqmw."
y"mv„t{o"mqpvtcmv"¦ce¦{pc"qdqyk>¦{yc50"Lgfgp"mqpvtcmv"woqcnkykc"fquvcyC"
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3OYj"ic¦w"y"mccfgl"iqf¦kpkg"rt¦g¦"ecŽg"r„Žtqe¦g."e¦{nk"fqv{e¦{"658:"OYj"
ic¦w"y"rt¦{rcfmw"mqpvtcmv„y"¦koqy{ej" k" 65;4"OYj"ic¦w"y"rt¦{rcfmw"
mqpvtcmv„y"ngvpkej0"

� tqe¦pg"Î"q"q¦pce¦gpkw"ICUaDCUGa[/{{."if¦kg"ICUGaDCUGa["Î"vq"pc¦yc"
myctvcnpgiq"kpuvtwogpvw"vgtokpqygiq."¦cW"{{"Î"fykg"quvcvpkg"e{ht{"tqmw."mv„tgiq"
mqpvtcmv"fqv{e¦{0"Mqpvtcmv"woqcnkykc"fquvcyC"3"OYj"ic¦w"y"mccfgl"iqf¦kpkg"
rt¦g¦"ecŽ{"tqm."c"¦cvgo"qrkgyc"pc":982"OYj"ic¦w"nwd":9:6"y"ncvcej"rt¦guvCrp{ej0"

Mqpvtcmv{"okgukCe¦pg."myctvcnpg"k"tqe¦pg"hwpmelqpwl>"qf"oqogpvw"qvyctekc"ikgŽf{"
ic¦w."pcvqokcuv"ug¦qpqyg"¦quvcŽ{"yrtqycf¦qpg"fq"qdtqvw"9"mykgvpkc"4236"tqmw0"

Vgtokp{"yrtqycf¦gpkc"fq"qdtqvw"ikgŽfqygiq"rqu¦e¦gi„np{ej"v{r„y"mqpvtcmv„y"
vgtokpqy{ej"qtc¦" qmtgu" kej" pqvqycpkc" wuvcnc" k" rqfclg" fq"rwdnke¦pgl"ykcfqoqWek"
y"Mcngpfct¦w"pqvqycpkc"kpuvtwogpv„y"vgtokpqy{ej"k"y{mqp{ycpkc"wo„y"¥ct¦>f"
IkgŽf{0"Y"fcp{o"oqogpekg"pc"TVVi"fquvCrpc"lguv"¦cyu¦g"uvcŽc"nke¦dc"mqpvtcmv„y"
vgtokpqy{ej"fnc"mccfgiq"vgtokpw"y{mqpcpkc0"K"vcm"y"rt¦{rcfmw"mqpvtcmv„y<

� okgukCe¦p{ej"Î"y"qdtqekg"¦pclfwl>"ukC"¦cyu¦g"vt¦{"v{r{"mqpvtcmv„y"q"vgtokpkg"
y{mqpcpkc"fqv{e¦>e{o"vt¦gej"mqnglp{ej"okgukCe{=

� myctvcnp{ej"Î"y"qdtqekg"rq¦quvcl>"¦cyu¦g"e¦vgt{"v{r{"mqpvtcmv„y"q"vgtokpkg"
y{mqpcpkc"fqv{e¦>e{o"e¦vgtgej"mqnglp{ej"myctvcŽ„y."qdgepkg"*KK"myctvcŽ"4236+"
pqvqycpg"u>"mqpvtcmv{"¦"fquvcy>"ic¦w"y"KKK"k"KX"myctvcng"4236"tqmw"qtc¦"K"k"KK"
myctvcng" 4237." e¦{nk" mqpvtcmv{<"ICUaDCUGaS/5/36."ICUaDCUGaS/6/36."
ICUaDCUGaS/3/37."ICUaDCUGaS/4/37="

� ug¦qpqy{ej"Î"y"qdtqekg" ¦pclfwl>" ukC" vt¦{" v{r{"mqpvtcmv„y"q" vgtokpkg"y{-

mqpcpkc" fqv{e¦>e{o" vt¦gej"mqnglp{ej"qmtgu„y"r„Žtqe¦p{ej." qdgepkg" u>" vq"
mqpvtcmv{"¦"fquvcy>"ic¦w"y"ug¦qpkg"¦koqy{o"tq¦rqe¦{pcl>e{o"ukC"y"4236"
*ICUaDCUGaU/Y/36+"k"4237"tqmw"*ICUaDCUGaU/Y/37+"qtc¦"ug¦qpkg"ngvpko"
tq¦rqe¦{pcl>e{o"ukC"y"4237"tqmw"*ICUaDCUGaU/U/37+="

� tqe¦p{ej"Î"y"qdtqekg"¦pclfwl>"ukC"fyc"v{r{"mqpvtcmv„y"q"vgtokpkg"y{mqpc-

pkc"fqv{e¦>e{o"fy„ej"mqnglp{ej"ncv."qdgepkg"u>"vq"mqpvtcmv{"¦"fquvcy>"ic¦w"
y"tqmw"4237"k"4238."e¦{nk"ICUaDCUGa[/37"k"ICUaDCUGa[/380"

50"U{uvgo{"pqvqycM"pc"t{pmw"ic¦w

Jcpfgn"kpuvtwogpvcok"pc"ic¦"lguv"rtqycf¦qp{"pc"T{pmw"Fpkc"PcuvCrpgiq"y"u{-

uvgokg"pqvqycM"ek>iŽ{ej."pcvqokcuv"pc"T{pmw"Vgtokpqy{o"Vqyctqy{o"y"u{uvgokg"
pqvqycM"ek>iŽ{ej."vtcpucmelk"rq¦cugu{lp{ej"nwd"y"u{uvgokg"cwmelk"ic¦w0"

5030"Pqvqycpkc"ek>iŽg"pc"TFPi

Qdt„v"rtqfwmvcok"dnqmqy{ok"pc"TFPi"qfd{yc"ukC"pc" lgfgp"f¦kgM"rt¦gf" vgt-
okpgo"fquvcy{"y"iqf¦kpcej":022Î34052."pc"rqfuvcykg" ¦ngegM"mwrpc" k" urt¦gfcc{"
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¦Žqcqp{ej"rt¦g¦" we¦guvpkm„y"qdtqvw0"¥ngegpkg" rqykppq" ¦cykgtc5"okCf¦{" kpp{ok"
nke¦dC" mqpvtcmv„y"dnqmqy{ej"dCf>e{ej"rt¦gfokqvgo"mwrpc" nwd" urt¦gfcc{." nkokv"
egp{"y{tccqp{"y"RNP1OYj" nwd"rqngegpkg"y{mqpcpkc" ¦ngegpkc" dg¦" nkokvw" egp{."
c"vcmcg"gygpvwcnpg"fqfcvmqyg"yctwpmk"y{mqpcpkc"nwd"vgtokp"yccpqWek40"¥ngegpkc"
u>"umŽcfcpg"y"hqtokg"gngmvtqpke¦pgl"rt¦{"y{mqt¦{uvcpkw"u{uvgo„y"kphqtocv{e¦p{ej"
qmtgWnqp{ej"rt¦g¦"¥ct¦>f"IkgŽf{0"

Vtcpucmelg"¦cykgtc"ukC"rq"mwtukg"t„yp{o"nkokvqyk"egp{."lcmk"¦quvcŽ"rqfcp{"y"¦ng-

egpkw"ye¦gWpkgl"yrtqycf¦qp{o"k"qe¦gmwl>e{o"pc"tgcnk¦celC"¦iqfpkg"¦"pcuvCrwl>e{ok"
¦cucfcok"]U¦e¦gi„Žqyg"¦cucf{"qdtqvw."¸47_<

� y"rkgtyu¦gl"mqnglpqWek"u>"tgcnk¦qycpg"¦ngegpkc"q"pcly{cu¦{o"nkokekg"egp{"fnc"
¦ngegM"mwrpc"k"pclpkcu¦{o"nkokekg"egp{"fnc"¦ngegM"urt¦gfcc{

� y"rt¦{rcfmw"¦ngegM"¦"lgfpcmqy{o"nkokvgo"y"rkgtyu¦gl"mqnglpqWek"tgcnk¦qycpg"
u>"¦ngegpkc"¦Žqcqpg"pclye¦gWpkgl0"

Pcngc{"fqfc5."cg"pc"TFPi"pkg"qdqyk>¦wl>"qitcpke¦gpkc"ycjcM"mwtu„y."pcvqokcuv"
¦quvcŽ"yrtqycf¦qp{"okpkocnp{"k"ocmu{ocnp{"rq¦kqo"egp{."mv„t{"fnc"kpuvtwogpv„y"
pqvqycp{ej"pc"TFPi"y{pquk" qfrqykgfpkq" 2.23"RNP" k" 3722"RNP0"Rqpcfvq" mwtu"
ikgŽfqy{"lguv"qmtgWncp{"k"rwdnkmqycp{"dg¦"wy¦inCfpkcpkc"rqfcvmw"XCV0

YkgnmqW5"qdtqvw"pc"TFPi"y"rqu¦e¦gi„np{ej"myctvcŽcej"qf"oqogpvw"qvyctekc"
rt¦gfuvcykqpq"pc" t{uwpmw"30"Qdt„v" vgp"rq¦quvclg" ¦t„cpkeqycp{." lgfpcm"ykfqe¦p{"
lguv"vtgpf"tqup>e{0"
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,"Fq"K"myctvcŽw"fqnke¦qpq"qdt„v"¦"itwfpkc"4234"tqmw0

`t„fŽq<"qrtceqycpkg"pc"rqfuvcykg"uvcv{uv{m"t{pmw"ic¦w."jvvr<11yyy0vig0rn"*fquvCr<"3702604236+0

4" Vcmkok"¦ngegpkcok"oqi>"d{5<"¦ngegpkc"f¦kgppg."e¦cuqyg."fq"fpkc."c"vcmcg"¦ngegpkc"ãy{mqpcl"k"cpwnwlÑ"
(Hknn"cpf"mknn+."ãy{mqpcl"nwd"cpwnwlÑ"*Hknn"qt"mknn+"qtc¦"¦ngegpkc"¦"yctwpmkgo"cmv{ycelk"*uvqr"nquu+0"U¦gt¦gl<"
U¦e¦gi„Žqyg" ¦cucf{"qdtqvw" k" tq¦nke¦gM"fnc" ic¦w"pc"T{pmw"Fpkc"PcuvCrpgiq"ic¦w" ¦cvykgtf¦qpg"WejycŽ>"
¥ct¦>fw"Vqyctqygl"IkgŽf{"Gpgtikk"UC"pt"46:185134"¦"fpkc"8"itwfpkc"4234"tqmw."¸;0"
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Pcly{cu¦{"rq¦kqo"¦quvcŽ" quk>ipkCv{"y" KX"myctvcng" 4235" tqmw"Î"398.5"IYj."
eq"lguv"dg¦rqWtgfpko"y{pkmkgo"¦okcp{"y"Rtcykg"gpgtigv{e¦p{o"yrtqycf¦cl>egl"
qdnkiq"ic¦qyg."pcmc¦wl>eg"urt¦gfcc"qf"34"yt¦gWpkc"fq"53"itwfpkc"4235"tqmw"52'"
ic¦w"yrtqycf¦cpgiq"fq"ukgek"rt¦gu{Žqygl0

5040"U{uvgo"pqvqycM"y"tcocej"TVVi

504030"Pqvqycpkc"ek>iŽg

Pqvqycpkc"mqpvtcmv„y"vgtokpqy{ej"pc"ic¦"y"u{uvgokg"pqvqycM"ek>iŽ{ej"qfd{-

ycl>"ukC"qf"rqpkgf¦kcŽmw"fq"rk>vmw"*¦"y{l>vmkgo"fpk"wuvcyqyq"yqnp{ej"qf"rtce{+"
y"iqf¦kpcej"qf":022"fq"36022."pc"rqfuvcykg"¦Žqcqp{ej"¦ngegM."mv„tg"rqykpp{"¦c-

ykgtc5"vcmkg"ucog"kphqtocelg"lcm"y"rt¦{rcfmw"¦ngegM"umŽcfcp{ej"pc"t{pmw"TFPi0"
Lgf{p{o"qitcpke¦gpkgo"lguv"ykgnmqW5"¦ngegpkc."mv„tg"pkg"rqykppq"qrkgyc5"pc"ykCegl"
pkc"uvq"kpuvtwogpv„y"vgtokpqy{ej0"¥cucf{"wuvcncpkc"egp{"k"¦cykgtcpkc"vtcpucmelk"u>"
kfgpv{e¦pg"lcm"pc"T{pmw"Fpkc"PcuvCrpgiq"ic¦w0"

Rq"¦cyctekw"vtcpucmelk"y"egnw"¦ciyctcpvqycpkc"lgl"y{mqpcpkc"fnc"kpyguvqt„y"
¦clowl>e{ej"rq¦{elC" fŽwi>" ¦quvcl>"y{nke¦qpg"yctvqWek"y{ocicp{ej"fq"yrŽceg-

pkc" fgrq¦{v„y" ¦cdg¦rkge¦cl>e{ej"yuvCrp{ej" qtc¦" w¦wrgŽpkcl>e{ej50"Fgrq¦{v{"
vg" u>" wvt¦{o{ycpg" fq" rt¦gfquvcvpkgiq" fpkc" fquvcy{" gpgtikk" gngmvt{e¦pgl." c" kej"
rq¦kqo"lguv"mqt{iqycp{"y"y{pkmw"¦okcp"o0kp0"yctvqWek"f¦kgpp{ej"mwtu„y"tq¦nk-
e¦gpkqy{ej."¦okgppqWek"egp"qtc¦"nke¦d{"fpk"rq¦quvcŽ{ej"fq"y{mqpcpkc"fcpgl"ugtkk" 
mqpvtcmv„y0

YkgnmqW5"fgrq¦{vw"yuvCrpgiq"lguv"wuvcncpc"ygfŽwi"y¦qtw<

 
n

i 1

DW   - LKi - LSi   Pi  Kri
=

= × ×∑  

if¦kg<
FY"Î"yctvqW5"fgrq¦{vw"yuvCrpgiq.
NMk"Î" knqW5"pkgfquvcte¦qpgiq"ic¦w"rt¦{rcfcl>egiq"pc"mqpvtcmv{"mwrpc"fnc" i-tego 

qmtguw"fquvcy{.
UMk"Î"knqW5"pkgfquvcte¦qpgiq"ic¦w"rt¦{rcfcl>egiq"pc"mqpvtcmv{"urt¦gfcc{"fnc"i-tego 

qmtguw"fquvcy{.
Mtk"Î"mwtu"tq¦nke¦gpkqy{"fnc"i/vgiq"qmtguw"fquvcy{.
Rk"Î"rctcogvt"t{¦{mc"fnc"quvcvpkgiq"fpkc"i/vgiq"qmtguw"fquvcy{0

5" "¥cucf{"vyqt¦gpkc"fgrq¦{v„y"yuvCrp{ej"k"wdg¦rkge¦cl>e{ej"¦pclfwl>"ukC"y"Tgiwncokpkg"IkgŽfqygl"
K¦d{"Tq¦tcejwpmqygl."c"¦cucf{"wuvcncpkc"kej"rq¦kqow"fnc"rqu¦e¦gi„np{ej"mqpvtcmv„y"vgtokpqy{ej"y"U¦e¦g-
i„Žqy{ej"yctwpmcej"qdtqvw"fnc"kpuvtwogpv„y"vgtokpqy{ej"pc"gpgtikC"gngmvt{e¦p>0"
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Pcvqokcuv"ykgnmqW5"fgrq¦{vw"w¦wrgŽpkcl>egiq"lguv"qdnke¦cpc"ygfŽwi"hqtowŽ{<

 
n

i 1

DU  LKi  (Kri - Kki) LSi  (Ksi - Kri)
=

= × + ×∑  

if¦kg<
Mtk"Î"mwtu"tq¦nke¦gpkqy{"fnc"i/vgiq"qmtguw"fquvcy{.
Mmk"Î"Wtgfpk"yccqp{"mwtu"vtcpucmelk"mwrpc"mqpvtcmv„y"fnc" i/vgiq"qmtguw"fquvcy{"

*RNP1OYj+."
Muk"Î"Wtgfpk"yccqp{"mwtu"vtcpucmelk"urt¦gfcc{"mqpvtcmv„y"fnc"i/vgiq"qmtguw"fquvcy{"

*RNP1OYj+0

Qf"oqogpvw"qvyctekc"fq"rqe¦>vmw"KX"myctvcŽw"4235"tqmw"t{pgm"vgtokpqy{"ic¦w"
rq¦quvcycŽ"octvy{0"Nke¦dc"¦cyctv{ej"vtcpucmelk"d{Žc"u{odqnke¦pc"*rcvt¦"t{uwpgm"4+"
k" Wtgfpkq"y{pqukŽc"¦cngfykg"qmqŽq":" vtcpucmelk"okgukCe¦pkg0"Y"itwfpkw"4234"tqmw"
*fqmŽcfpkg"y"rkgtyu¦{o"fpkw"pqvqycM+" ¦cyctvq" v{nmq" lgfgp"mqpvtcmv"okgukCe¦p{"
¦" fquvcy>"ic¦w"y" uv{e¦pkw"4235" tqmw0"Y"mqnglp{o"okguk>ew"pqvqycM"pkg" fqu¦Žq"
pcvqokcuv"fq"ccfpgl"vtcpucmelk0"Kej"nke¦dc"¦ce¦CŽc"y¦tcuvc5"fqrkgtq"y"KX"myctvcng"
4235" tqmw." quk>icl>e"y" nkuvqrcf¦kg" 4235" tqmw" tgmqtfqy>" nke¦dC"33:" vtcpucmelk." eq"
¦p„y"rqvykgtf¦c"hcmv."cg"¦pce¦>e{o"korwnugo"fnc"tq¦yqlw"rqnumkgiq"rwdnke¦pgiq"
t{pmw"ic¦w"d{Žq"yrtqycf¦gpkg"qdnkic"ic¦qygiq0"
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Qf"KX"myctvcŽw"4235"tqmw"tqWpkg"vcmcg"nke¦dc"¦cyctv{ej"mqpvtcmv„y0"U¦e¦gi„Žqyq."
vl0"¦"rqf¦kcŽgo"pc"rqu¦e¦gi„npg"v{r{."rtg¦gpvwlg"l>"t{uwpgm"5"*pkg"¦cykgtc"kphqtocelk"
q"mqpvtcmvcej"ug¦qpqy{ej."mv„tg"¦quvcŽ{"yrtqycf¦qpg"y"mykgvpkw"4236"tqmw+0"
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,"Fq"K"myctvcŽw"4235"tqmw"fqnke¦qpq"qdt„v"¦"itwfpkc"4234"tqmw0"

`t„fŽq<"qrtceqycpkg"pc"rqfuvcykg"uvcv{uv{m"t{pmw"ic¦w."jvvr<11yyy0vig0rn"*fquvCr<"3702604236+0

Y"K"myctvcng"4236"tqmw"¦cyctvq"Ž>e¦pkg"944"mqpvtcmv{."eq"q¦pce¦c"vt¦{mtqvp{"
y¦tquv"y"uvquwpmw"fq"K"myctvcŽw"42350"Y"qdtqekg"fqokpwl>"mqpvtcmv{"okgukCe¦pg"Î"fq"
mqMec"K"myctvcŽw"4236"tqmw"uvcpqykŽ{"qpg";8.7'"yu¦{uvmkej"¦cyctv{ej"mqpvtcmv„y."
c" rt¦g¦"rkgtyu¦g"5" myctvcŽ{" qf"qvyctekc" t{pmw"Î"322'0"Vtcpucmelg" mqpvtcmvcok"
tqe¦p{ok"rqlcykŽ{"ukC"fqrkgtq"y"KX"myctvcng"4235"tqmw."c"myctvcnp{ok"y"K"myctvcng"
4236"k"lcm"pc"tc¦kg"qdt„v"pkok"rq¦quvclg"pkgykgnmk0"Lgcgnk"ejqf¦k"pcvqokcuv"q"ykgnmqW5"
qdtqvw"okgt¦qp>"nke¦d>"IYj"ic¦w"*t{uwpgm"6+."vq"rt¦g¦"vt¦{"rkgtyu¦g"myctvcŽ{"4235"
tqmw" rq¦quvcycŽc" pc" uvcŽ{o"rq¦kqokg" qmqŽq" 372"IYj0"Y¦tquv" pcuv>rkŽ" fqrkgtq"
y"quvcvpko"myctvcng"4235"tqmw"k"K"myctvcng"4236"tqmw."eq"y{pkmc"¦"¦cyctekc"rq"tc¦"
rkgtyu¦{"mqpvtcmv„y"myctvcnp{ej"k"tqe¦p{ej0"
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504040"Vtcpucmelg"rq¦cugu{lpg"k"cwmelg"ic¦w"pc"TVVi

OqcnkyqW5" jcpfnw" mqpvtcmvcok" vgtokpqy{ok" pc" ic¦" pc" cwmelcej" ¦quvcŽc"
yrtqycf¦qpc"46"rcaf¦kgtpkmc"4235" tqmw."rt¦gfg"yu¦{uvmko"y"egnw"¦cmqpvtcm-

vqycpkc"fquvcy{"fwc{ej" knqWek" vgiq"uwtqyec"y"fŽwcu¦{o"qmtgukg" k" v{o"uco{o"
urgŽpkgpkc" pct¦weqpgiq" wuvcy>" v¦y0" qdnkic" ic¦qygiq0"Cwmelg" u>" qticpk¦qycpg"
pc"ypkqugm" lgfpgiq"¦"we¦guvpkm„y"qdtqvw." ¦ycpgiq"qhgtgpvgo0"Oqi>"qfd{yc5"
ukC"qf"rqpkgf¦kcŽmw"fq"rk>vmw"k"fqv{e¦{5"yu¦{uvmkej"kpuvtwogpv„y"vgtokpqy{ej"
pc"ic¦."mv„tg"y"rt¦gekykgMuvykg"fq"mqpvtcmv„y"pqvqycp{ej"y"u{uvgokg"pqvqycM"
ek>iŽ{ej" q¦pce¦c" ukC"y" pc¦ykg" fqfcvmqy>" nkvgt>"C." pr0"ICUaDCUG/Ca[/370"
Ypkqugm"q"qvyctekg"cwmelk"rqykpkgp"¦cykgtc5"okCf¦{"kpp{ok"rtqrqpqycp>"fcvC"
rt¦grtqycf¦gpkc."lgl"tqf¦cl"*cwmelc"mwrpc"nwd"urt¦gfcc{+."nke¦dC"mqpvtcmv„y."mv„tg"
qhgtgpv" ¦cokgt¦c"mwrk5" nwd" urt¦gfc5" *pkg"opkglu¦>"pkc"322+." qtc¦" nkokv" egp{." vl0"
egpC"okpkocnp>"y"rt¦{rcfmw"cmelk"urt¦gfcc{"k"ocmu{ocnp>"y"rt¦{rcfmw"cwmelk"
mwrpc0"Rq"rt¦{lCekw"ypkqumw"k"cmegrvcelk"rt¦g¦"¥ct¦>f"IkgŽf{."y"y{¦pce¦qp{o"
vgtokpkg"cmelk"we¦guvpke{"t{pmw"ic¦w"eje>e{"y¦k>5"y"pkgl"wf¦kcŽ"umŽcfcl>"uyqlg"
¦ngegpkc"*qhgtv{+."mv„tg"oqi>"d{5"v{nmq"¦ngegpkcok"rt¦gekyuvcyp{ok"fq"¦ngegpkc"
qhgtgpvc0"Y"rt¦{rcfmw"cwmelk"mwrpc"umŽcfcpg"u>"¦ngegpkc"urt¦gfcc{."c"y"rt¦{rcfmw"
cwmelk" urt¦gfcc{" Î" ¦ngegpkc" mwrpc0" Rqpcfvq" ¦ngegpkg" pkg"oqcg" fqv{e¦{5" nke¦d{"
mqpvtcmv„y"opkglu¦gl"pkc"rkC5"u¦vwm0"Fq"¦cyctekc"vtcpucmelk"fqejqf¦k."if{"we¦guv-
pke{"cwmelk"¦Žqc>"y"rt¦{rcfmw"cwmelk"mwrpc"qhgtv{"¦"egp>"pkcu¦>."c"y"rt¦{rcfmw"
cwmelk" urt¦gfcc{" ¦" egp>"y{cu¦>" qf" egp{" qmtgWnqpgl" rt¦g¦" qhgtgpvc." rt¦{" e¦{o" 
]Yctwpmk"qdtqvw."¸5:_<

� y"rkgtyu¦gl" mqnglpqWek" u>" tgcnk¦qycpg" ¦ngegpkc"q"pcly{cu¦{o" nkokekg" egp{"
fnc"cwmelk"urt¦gfcc{"k"pclpkcu¦{o"nkokekg"egp{"y"rt¦{rcfmw"cwmelk"mwrpc.

� y"rt¦{rcfmw"¦ngegM"¦"v{o"uco{o"nkokvgo"egp{"fge{fwlg"e¦cu"rt¦{lCekc"¦ng-

egpkc."e¦{nk"y"rkgtyu¦gl"mqnglpqWek"tgcnk¦qycpg"u>"¦ngegpkc"rt¦{lCvg"ye¦gWpkgl0"

Qf"oqogpvw"yrtqycf¦gpkc"cwmelk"pc"ic¦"rkgtyu¦c"¦"pkej"¦quvcŽc"¦"rqyqf¦g-

pkgo"rt¦grtqycf¦qpc"fqrkgtq"44" nkuvqrcfc"4235" tqmw0"Fq"mqMec" K" myctvcŽw"4236"
tqmw"qfd{Žq"ukC"Ž>e¦pkg"36"cwmelk"*5"fqv{e¦{Ž{"mqpvtcmv„y"okgukCe¦p{ej."9"Î"myct-
vcnp{ej"k"6"Î"tqe¦p{ej+."¦"mv„t{ej"v{nmq"rqŽqyc"¦cmqMe¦{Žc"ukC"¦cyctekgo"vtcpucmelk"
*yu¦{uvmkg"fnc"mqpvtcmv„y"okgukCe¦p{ej."vt¦{"fnc"tqe¦p{ej"k"lgfpc"fnc"myctvcnp{ej+0"
¥cyctvg"vtcpucmelg"fqv{e¦{Ž{"fquvcy{"Ž>e¦pkg"3.5"onp"OYj"ic¦w."eq"uvcpqyk"qmqŽq"
:4.9'"qdtqvw"¦tgcnk¦qycpgiq"y"u{uvgokg"pqvqycM"ek>iŽ{ej0"Pc"cwmelcej."lcm"y{pkmc"
¦"t{uwpmw"7."fqokpqycŽ{"mqpvtcmv{"okgukCe¦pg"Î"¦cyctvq"kej"Ž>e¦pkg"772."e¦{nk":2'"
yu¦{uvmkej0"Mqpvtcmv{"myctvcnpg"uvcpqykŽ{"9'."c"tqe¦pg"35'0"
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`t„fŽq<"qrtceqycpkg"pc"rqfuvcykg"uvcv{uv{m"t{pmw"ic¦w."jvvr<11yyy0vig0rn"*fquvCr<"3702604236+0

Quvcvpko." pclopkgl" rqrwnctp{o" urquqdgo"¦cykgtcpkc" vtcpucmelk" pc"TVVi" u>"
vtcpucmelg"rq¦cugu{lpg0"Fqejqf¦k"fq"pkej"y„ye¦cu"if{"lgfgp"¦"e¦Žqpm„y"ikgŽf{"ejeg"
mwrk5."c"ftwik"urt¦gfc5"vC"uco>"nke¦dC"lgfpquvgm"ic¦w0"E¦Žqpgm"ikgŽf{"umŽcfc"ypkq-

ugm"q"rt¦grtqycf¦gpkg"vtcpucmelk"rq¦cugu{lpgl."c"¦ct¦>f"ikgŽf{"qmtgWnc"u¦e¦gi„Žqyg"
yctwpmk"¦Žqcgpkc"k"tgcnk¦celk"¦ngegpkc"fnc"fcpgl"vtcpucmelk"rq¦cugu{lpgl0"

60"Kpfgmu{"pc"t{pmw"ic¦w

Qf"oqogpvw"tq¦rqe¦Cekc"pqvqycM"pc"t{pmw"ic¦w"rwdnkmqycp{"lguv"lgfgp"kpfgmu"
q"pc¦ykg"RQNRZ"icu."mv„t{"fqv{e¦{"T{pmw"Fpkc"PcuvCrpgiq0"Lgiq"yctvqW5"qmtgWnc"
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