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Wpkygtu{vgv"Ÿ„f¦mk."Y{f¦kcŽ"¥ct¦>f¦cpkc."Mcvgftc"Hkpcpu„y"k"Uvtcvgikk"Rt¦gfukCdkqtuvyc

DQIPC"MC`OKGTUMC/Lï`YKCM

E¦{ppkmk"rqnkv{mk"f{ykfgpfqygl"y"yctwpmcej"rqnumkej"
Fkxkfgpf"rqnke{"hcevqtu"kp"Rqncpf

UŽqyc"mnwe¦qyg<"f{ykfgpfc."rqnkv{mc"f{ykfgpfqyc."IkgŽfc"Rcrkgt„y"YctvqWekqy{ej"y"Yctu¦cykg

Mg{"yqtfu<"fkxkfgpf."fkxkfgpf"rqnke{."Yctucy"Uvqem"Gzejcpig

YuvCr

Fge{¦lg"fqv{e¦>eg"rqf¦kcŽw"¦{umw"pgvvq"y"rt¦gfukCdkqtuvykg"k"gygpvwcnpgl"y{rŽcv{"
f{ykfgpf{"cmelqpctkwu¦qo"pcngc>"fq"pclvtwfpkglu¦{ej."dqykgo"ocl>"¦pce¦gpkg"pkg"
v{nmq"fnc"ucogl"hkto{."cng"vcmcg"fnc"ykgnw"itwr"kpvgtguw0"Rqin>f."kc"rqnkv{mc"f{ykfgpf"
uvcpqyk"yccp{"curgmv"hkpcpu„y"rt¦gfukCdkqtuvyc."pkg"lguv"pqy{0"Tq¦ycccpkc"pc"vgocv"
¦cejqycM"f{ykfgpfqy{ej"ur„Žgm"k"¦pce¦gpkc"ucogl"f{ykfgpf{"tq¦rqe¦CŽ{"ukC"ytc¦"
¦" rkqpkgtumkok" rtcecok"Iqtfqpc" ]3;7;_."Nkpvpgtc" ]3;78_."Oknngtc" k"Oqfkinkcpkgiq"
]3;7:."3;83_" k" vtycl>"fq"f¦kW0"Qf"e¦cuw."if{"Dncem"]3;98_"pcrkucŽ<"ãVjg"jctfgt"yg"
nqqm"cv" vjg"fkxkfgpf"rkevwtg." vjg"oqtg" kv" uggou" nkmg"c"rw¦¦ng."ykvj"rkgegu" vjcv" lwuv"
fq"pqv" hkv" vqigvjgtÑ."f{umwulC"pc" vgocv"rqnkv{mk"f{ykfgpfqygl"qmtgWnc"ukC" t„ypkgc"
okcpgo"ãrw¦¦nk"qdu¦ctw"hkpcpu„y"rt¦gfukCdkqtuvycÑ0"Ykgng"r{vcM"fqv{e¦>e{ej"¦cejq-

ycM"ur„Žgm"y"v{o"qdu¦ct¦g"rq¦quvclg"dg¦"qfrqykgf¦k"cndq"u>"qpg"pkglgfpq¦pce¦pg"
e¦{"ytCe¦"mqpvtqygtu{lpg0"Yek>c"pkg"y{rtceqycpq" lgfpqnkvgiq"rqin>fw"pc" vgocv"
qff¦kcŽ{ycpkc"y{rŽcv{" f{ykfgpf{"pc"yctvqW5" ur„Žmk0"Pcfcn" pkg"ykcfqoq." lcmkg"
e¦{ppkmk"ocl>"pclkuvqvpkglu¦{"yrŽ{y"pc"rqflCekg"rt¦g¦"¦ct¦>f¦cl>e{ej"qmtgWnqp{ej"
fge{¦lk"f{ykfgpfqy{ej0"

Egngo"pkpkglu¦giq"qrtceqycpkc"lguv"cpcnk¦c"gngogpv„y."mv„tg"oqi>"qff¦kcŽ{yc5"
pc"fge{¦lg"f{ykfgpfqyg"rqfgloqycpg"rt¦g¦"ur„Žmk"ikgŽfqyg"pc"t{pmw"rqnumko0"Fq"
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dcfcpkc" rt¦{lCvq" itwrC" ur„Žgm"pkghkpcpuqy{ej"pqvqycp{ej"pc"IkgŽf¦kg"Rcrkgt„y"
YctvqWekqy{ej"y"Yctu¦cykg0"Dcfcpkgo"rcpgnqy{o"qdlCvq"qmtgu"4224Î42340"

30"Rt¦gin>f"nkvgtcvwt{

Cpcnk¦wl>e"nkvgtcvwtC"rqf"m>vgo"¦okgpp{ej"qdlcWpkcl>e{ej"rqfgloqycpkg"fge{¦lk"
f{ykfgpfqy{ej."pcngc{"¦cwycc{5."cg"fqokpwl>"fyc"vtgpf{."mv„tg"t„cpk>"ukC"y{dqtgo"
¦okgppgl"qdlcWpkcpgl0"Y"lgfpgl"itwrkg"dcfcM"lguv"vq"yumcapkm"FRQ"*f{ykfgpfc"pc"
3"cmelC"1"¦{um"pgvvq"pc"3"cmelC+."y"kpp{ej"¦cW"¦okgppc"¦gtq/lgf{pmqyc"rt¦{lowl>ec"
yctvqW5"3."lgcgnk"ur„Žmc"y{rŽcekŽc"y"fcp{o"tqmw"f{ykfgpfC."k"2."lgcgnk"pkg"y{rŽcekŽc0"

Y"dcfcpkcej" fqv{e¦>e{ej" tq¦ykpkCv{ej" t{pm„y"mcrkvcŽqy{ej" lcmq" ¦okgppg"
qdlcWpkcl>eg"vguvqycpq"iŽ„ypkg"e¦{ppkmk"hkpcpuqyg"ejctcmvgt{¦wl>eg"fcp>"ur„ŽmC."
qfpqu¦>eg"ukC"fq"tgpvqypqWek."ykgnmqWek"ur„Žmk."faykipk"hkpcpuqygl."rŽ{ppqWek."t{-

¦{mc0"Dctf¦q"qdu¦gtpg"dcfcpkc"fqv{e¦>eg"rqnkv{mk"f{ykfgpfqygl"pc"t{pmw"rqnumko"
y"ncvcej"3;;8Î4228"rt¦grtqycf¦kŽ"O0"Mqygtumk"]4233_0"Rt¦{l>Ž"y"pkej"¦gtq/lgf{pmqy{"
ejctcmvgt"¦okgppgl"qdlcWpkcpgl="y"egnw"qmtgWngpkc"¦cngcpqWek"rqokCf¦{"fge{¦lcok"
q"y{rŽcekg"f{ykfgpf{"c"e¦{ppkmcok"lg"fgvgtokpwl>e{ok"¦cuvquqycŽ"nqikvqyg"oqfgng"
rt¦gmtqlqyq/e¦cuqyg"*rqqngf"oqfgnu+"]Mqygtumk."4233_0

3030"¥cfŽwcgpkg"*faykipkc"hkpcpuqyc+

Y"mu¦vcŽvqycpkw" rqnkv{mk" f{ykfgpfqygl" ur„Žmk" kuvqvp>" tqnC" qfit{yc"rq¦kqo"
faykipk"hkpcpuqygl."mv„tgl"y¦tquv"rqyqfwlg"¦ykCmu¦gpkg"mqu¦v„y"ur„Žmk."c"y"mqp-

ugmygpelk" vcmcg" t{¦{mc"f¦kcŽcnpqWek" ]Tq¦ghh." 3;:4_0"Ur„Žmk" ¦"y{uqmko"rq¦kqogo"
¦cfŽwcgpkc"y{mc¦wl>"opkglu¦>" umŽqppqW5"fq"y{rŽcv{"f{ykfgpf{."dqykgo"y{rtc-
eqycpg"¦{umk"u>"ko"rqvt¦gdpg"fq"urŽcv{"¦qdqyk>¦cM"]Lgpugp."Uqndgti."¥qtp."3;;4="
Ckxc¦kcp."Dqqvj."Engct{." 4225_0"Yqdge"rqy{cu¦giq"pcngc{"rt¦{l>5." cg" faykipkc"
hkpcpuqyc"pgicv{ypkg"yrŽ{yc"pc"fge{¦lg"f{ykfgpfqyg0"Vcmc"tgncelc"lguv"¦iqfpc"
¦"¦cŽqcgpkcok"vgqtkk"cigpelk"*cigpe{"vjgqt{+0

¥"ftwikgl"uvtqp{"kuvpkglg"rqin>f"o„yk>e{"q"v{o."cg"hkto{"¦"y{uqmko"yumcapkmkgo"
y{rŽcv{"f{ykfgpf{"u>"hkpcpuqycpg"fŽwikgo."rqfe¦cu"if{"vg"¦"pkumko"yumcapkmkgo"
y{rŽcv{"Î"mcrkvcŽgo"yŽcup{o"]Ejcpi."Tjgg."3;;2_."eq"oqcg"Wykcfe¦{5"q"rq¦{v{ypgl"
¦cngcpqWek"rqokCf¦{"faykipk>"hkpcpuqy>"c"y{rŽcv>"f{ykfgpf0"Rqin>f"vgp"oc"uyqlg"
w¦cucfpkgpkg"y"vgqtkk"u{ipcnk¦celk"*ukipcnkpi"vjgqt{+0

Jkrqvg¦c"J3."qfpqu¦>ec"ukC"fq"faykipk"hkpcpuqygl."dt¦ok<"Kuvpkglg"pgicv{ypc"
¦cngcpqW5"okCf¦{"rq¦kqogo"faykipk"hkpcpuqygl"c"rq¦kqogo"yumcapkmc"y{rŽcv{"
f{ykfgpf{0
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3040"TgpvqypqW5

TgpvqypqW5"y{okgpkc"ukC"lcmq"lgfgp"¦"pclyccpkglu¦{ej"e¦{ppkm„y"fgvgtokpw-

l>e{ej"fge{¦lg"y"¦cmtgukg"rqnkv{mk"f{ykfgpfqygl"]Nkpvpgt."3;78_0"¥iqfpkg"¦"vgqtk>"
u{ipcnk¦celk"*ukipcnkpi"vjgqt{+ rq¦kqo"tgpvqypqWek"rq¦{v{ypkg"yrŽ{yc"pc"fge{¦lg"
y"¦cmtgukg"y{rŽcv{"f{ykfgpf{."eq"q¦pce¦c."cg"ur„Žmk"tgpvqypg"f>c>"fq"y{rŽcecpkc"
f{ykfgpf{."fcl>e"v{o"uco{o"t{pmqyk"rq¦{v{yp{"u{ipcŽ"q"mqpf{elk"rt¦gfukCdkqtuvyc"
]Lgpugp."Uqndgti."¥qtp."3;;4="Ckxc¦kcp"Dqqvj."Engct{."4225_0"

¥"mqngk"ygfŽwi" vgqtkk" jkgtctejkk" hkpcpuqycpkc" *rgemkpi"qtfgt" vjgqt{+ ]O{gtu."
3;:6="O{gtu."Oclnwh." 3;;6_ rt¦gfukCdkqtuvyc"rtghgtwl>" hkpcpuqycpkg"ygypCvt¦pg"
y"uvquwpmw"fq"¦gypCvt¦pgiq="y"u{vwcelk"if{"vg"mcrkvcŽ{"u>"pkgy{uvcte¦cl>eg."pclrkgty"
y{dkgtcl>"fŽwi."fqrkgtq"rqvgo"fge{fwl>"ukC"pc"gokulC"cmelk0"¥iqfpkg"¦"v>"vgqtk>"ur„Žmk"
tgpvqypg"ocl>eg" rqvt¦gd{" kpyguv{e{lpg"oqi>"d{5" ¦ckpvgtguqycpg" ¦cvt¦{ocpkgo"
y{rtceqycp{ej"¦{um„y"pc"kej"uhkpcpuqycpkg0"

Jkrqvg¦c"J4."qfpqu¦>ec"ukC"fq"tgpvqypqWek."dt¦ok<"Kuvpkglg"rq¦{v{ypc"¦cngcpqW5"
okCf¦{"rq¦kqogo"tgpvqypqWek"c"rq¦kqogo"yumcapkmc"y{rŽcv{"f{ykfgpf{0"

3050"RŽ{ppqW5"hkpcpuqyc

RŽ{ppqW5"y{fclg"ukC"qe¦{ykuv{o"e¦{ppkmkgo"rt¦{"rqfgloqycpkw"fge{¦lk"f{ykfgp-

fqy{ej0"Y"rt¦{rcfmw"dtcmw"rŽ{ppqWek"ur„Žmc"y{rŽcecl>ec"f{ykfgpfC"owuk"rq¦{umc5"
fqfcvmqy{"mcrkvcŽ."igpgtwl>e"v{o"uco{o"mqu¦v{0"¥"mqngk"hktoc"ejctcmvgt{¦wl>ec"ukC"
y{uqm>"rŽ{ppqWek>"¦iqfpkg"¦"vgqtk>"cigpelk"rqykppc"f>c{5"fq"y{rŽcv{"f{ykfgpf{."
cd{"¦tgfwmqyc5"mqu¦v{"cigpelk"]Nc"Rqtvc."Nqrg¦/fg/Ukncpgu."Ujngkhgt."Xkujp{."4222_0"

Jkrqvg¦c"J5."qfpqu¦>ec"ukC"fq"rŽ{ppqWek."dt¦ok<"Kuvpkglg"rq¦{v{ypc"¦cngcpqW5"
okCf¦{"rq¦kqogo"rŽ{ppqWek"c"yumcapkmkgo"y{rŽcv{"f{ykfgpf{0"

3060"YkgnmqW5"ur„Žmk

Tclcp"k"¥kpicngu"]3;;7_"vykgtf¦>."cg"fwcg"ur„Žmk"u>"dctf¦kgl"¦f{ygtu{hkmqycpg."
y"¦yk>¦mw"¦"v{o"y"opkglu¦{o"uvqrpkw"qdcte¦qpg"t{¦{mkgo"dcpmtwevyc0"Ocl>"Žcvykglu¦{"
fquvCr"fq"t{pm„y"mcrkvcŽqy{ej."yqdge"e¦giq"Žcvykgl"ko"rq¦{umc5"mcrkvcŽ"pc"rqmt{ekg"
gygpvwcnp{ej"dtcm„y"rŽ{ppqWek0"Y"mqpugmygpelk"ytc¦"¦g"y¦tquvgo"ykgnmqWek"ur„Žmk"
¦ykCmu¦c"ukC"rtcyfqrqfqdkgMuvyq"y{rŽcv{"f{ykfgpf{"]Jq."4225="Ckxc¦kcp."Dqqvj."Engc-
t{."4225_0"YrŽ{y"ykgnmqWek"ur„Žmk"pc"umŽqppqW5"fq"y{rŽcv{"f{ykfgpf{"y{pkmc"t„ypkgc"
¦"vgqtkk"cigpelk"*cigpe{"vjgqt{+"]Lgpugp."Ogemnkpi."3;98="Nc"Rqtvc."Nqrg¦/fg/Ukncpgu."
Ujngkhgt."Xkujp{."4222_."ygfŽwi"mv„tgl"y{rŽcv{"f{ykfgpf{"tgfwmwl>"mqu¦v{"cigpelk0"Rq-

y{cu¦c"¦cngcpqW5"oc"t„ypkgc"uyqlg"w¦cucfpkgpkg"y"vgqtkk"e{mnw"c{ekc"*nkhg/e{eng"vjgqt{+"
]Itwnnqp."Okejcgn{."Uycokpcvjcp."4224_."¦iqfpkg"¦"mv„t>"dctf¦kgl"umŽqppg"fq"f¦kgngpkc"
ukC"¦{umkgo"¦"cmelqpctkwu¦cok"u>"ur„Žmk"fqlt¦cŽg."¦y{mng"rqukcfcl>eg"ykCmu¦g"cmv{yc0"
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Jkrqvg¦c"J6."qfpqu¦>ec"ukC"fq"ykgnmqWek"rt¦gfukCdkqtuvyc."dt¦ok<"Kuvpkglg"rq¦{v{y-

pc"¦cngcpqW5"okCf¦{"ykgnmqWek>"rt¦gfukCdkqtuvyc"c"yumcapkmkgo"y{rŽcv{"f{ykfgpf{0"

3070"T{¦{mq"

Ko"ykCmu¦c"pkgrgypqW5"rt¦{u¦Ž{ej"rt¦{ejqf„y"ur„Žmk."v{o"¦pce¦pkglu¦g"t{¦{mq"
pkgoqcpqWek"y{rŽcegpkc"f{ykfgpf{0"Lgpugp."Uqndgti"k"¥qtp"]3;;4_"yumc¦wl>"pc"pgic-
v{yp>"¦cngcpqW5"rqokCf¦{"t{¦{mkgo"c"umŽqppqWek>"fq"y{rŽcv{"f{ykfgpf{0"Rqfqdpg"
y{pkmk"y"uy{ej"dcfcpkcej"w¦{umcnk"Ckxc¦kcp."Dqqvj."Engct{"]4225_0"

Jkrqvg¦c"J7." qfpqu¦>ec" ukC" fq" t{¦{mc." dt¦ok<" Kuvpkglg" pgicv{ypc" ¦cngcpqW5"
okCf¦{"rq¦kqogo"t{¦{mc"c"yumcapkmkgo"y{rŽcv{"f{ykfgpf{0"

40""Cpcnk¦c"yrŽ{yw"y{dtcp{ej"e¦{ppkm„y"pc"¦cejqycpkc"f{ykfgpfqyg""
ur„Žgm"pkghkpcpuqy{ej"pqvqycp{ej"pc"IRY"y"Yctu¦cykg"

Egngo"dcfcpkc"d{Žq"qmtgWngpkg"e¦{ppkm„y"ocl>e{ej"kuvqvp{"yrŽ{y"pc"fge{¦lg"
f{ykfgpfqyg"rqfgloqycpg"y"pkghkpcpuqy{ej" ur„Žmcej"pqvqycp{ej"pc"IkgŽf¦kg"
Rcrkgt„y"YctvqWekqy{ej"y"Yctu¦cykg"y"ncvcej"4224Î42340"Rqe¦>vmqyq"qmtgu"cpcnk¦{"
qdgloqycŽ"ncvc"4222Î4234."lgfpcm"¦g"y¦inCfw"pc"¦d{v"fwcg"dtcmk"fcp{ej"qitcpke¦qpq"
iq"fq"ncv"4224Î42340"Fcpg"fq"cpcnk¦{"rq¦{umcpq"¦"dc¦{"fcp{ej"Fcvcuvtgco"Vjqoruqp"
Tgwvgtu0"Dcfcpkg"rt¦grtqycf¦qpq"¦"y{mqt¦{uvcpkgo"rtqitcow"ITGVN"]Mwhgn."4235_0"

Cd{"¦tgcnk¦qyc5"egn."y¦k>yu¦{"rqf"wyciC"egej{"¦okgpp{ej"*fcpg"rcpgnqyg+."
dcfcpkg" rt¦grtqycf¦qpq" ¦"y{mqt¦{uvcpkgo" tgitgulk" rcpgnqygl0"¥cuvquqycpq"pcl-
rqyu¦gejpkgl"uvquqycp>"rquvc5"oqfgnw"qrctvgiq"pc"fcp{ej"rcpgnqy{ej."vcm"¦ycp{"
oqfgn"lgfpqmkgtwpmqy{"q"rquvcek"]Ykvmqyumk."4234_<

 {
it
 = くz

it
 + g

i
 + i

it
 

if¦kg<
y

it 
Î"¦okgppc"qdlcWpkcpc.

x
it 
Î"ygmvqt"¦okgpp{ej"qdlcWpkcl>e{ej.

i
it 
Î"umŽcfpkm"nquqy{.

く"Î"ygmvqt"rctcogvt„y."
g

i 
Î"ghgmv{"kpf{ykfwcnpg0

Y"dcfcpkw"fqmqpcpq"cpcnk¦."y{mqt¦{uvwl>e"fyc"rqyu¦gejpkg"uvquqycpg" v{r{"
uvcv{e¦p{ej"oqfgnk"rcpgnqy{ej<"oqfgn"¦"ghgmvcok"wuvcnqp{ok"* hkzgf"ghhgev"oqfgn+"
k"oqfgn" ¦" ghgmvcok" nquqy{ok" *tcpfqo" ghhgevu"oqfgn+" ]Ykvmqyumk." 4234_." if¦kg"
¦okgpp>"qdlcWpkcp>"lguv<
FRQ"Î"yumcapkm"y{rŽcv{"f{ykfgpf{"*f{ykfgpfc"pc"3"cmelC"1"¦{um"pc"3"cmelC+.

¦cW"¦okgpp{ok"qdlcWpkcl>e{ok"u><
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Z3"*NGX+"Î"yumcapkm"¦cfŽwcgpkc"*¦cfŽwcgpkg"qi„Žgo"1"cmv{yc"qi„Žgo+."
Z4"*NKS+"Î"yumcapkm"dkgc>egl"rŽ{ppqWek"*cmv{yc"dkgc>eg"1"¦qdqyk>¦cpkc"dkgc>eg+."
Z5"*TQG+"Î"yumcapkm"tgpvqypqWek"mcrkvcŽw"yŽcupgiq"*¦{um"pgvvq"1"mcrkvcŽ"yŽcup{+."
Z6"*TQC+"Î"yumcapkm"tgpvqypqWek"cmv{y„y"*¦{um"pgvvq"1"cmv{yc"qi„Žgo+.
Z7"*GRU+"Î"yumcapkm"tgpvqypqWek"pt"5"*¦{um"pgvvq"rt¦{rcfcl>e{"pc"3"cmelC+.
Z8"*VC+"Î"ykgnmqW5"rt¦gfukCdkqtuvyc"*nqict{vo"pcvwtcnp{"yctvqWek"cmv{y„y"qi„Žgo+."
Z9"*RaG+"Î"t{¦{mq"rt¦{u¦Ž{ej"rt¦{ejqf„y"*egpc"3"cmelk"1"¦{um"pc"3"cmelC+."
ikv"Î"gttqt"vgto0

YuvCrpkg"rt¦grtqycf¦qpq"guv{ocelC"rcpgnqy>"OPM"¦"y{mqt¦{uvcpkgo"345;"
qdugtycelk"*yŽ>e¦qpq"445"lgfpquvmk"rt¦gmtqlqyg."u¦gtgi"e¦cuqy{"fŽwiqWek<"okpkowo"3." 
ocmukowo"33+0"Y{pkmk"oqfgnw"yumc¦cŽ{"pc"uvcv{uv{e¦p>" kuvqvpqW5" lgf{pkg" vt¦gej"
urqWt„f"ukgfokw"¦okgpp{ej."rt¦{"e¦{o"yctvqW5"umqt{iqycpgiq"T"mycftcv"qrku{yc-
pgiq"oqfgnw"y{pkquŽc"lgf{pkg"2.2555970"Y{pkm"vguvw"DtgwuejcÎRcicpc"mc¦cŽ"qft¦wek5"
jkrqvg¦C"¦gtqy>"pc"t¦ge¦"cnvgtpcv{ypgl."e¦{nk"rqc>fcpg"d{Žq"yrtqycf¦gpkg"ghgmv„y"
kpf{ykfwcnp{ej"Î"dtcm"oqcnkyqWek"¦cuvquqycpkc"guv{ocvqtc"MOPM"]Mwhgn."4235_0"

Ftqi>"mqnglp{ej" guv{ocelk" ¦dwfqycpq"oqfgn" rcpgnqy{"q" nquqy{ej" ghgmvcej"
(tcpfqo"ghhgev"oqfgn+"Î"fnc"¦dcfcpkc"¦yk>¦m„y"ghgmv„y"kpf{ykfwcnp{ej"¦g"¦okgp-

p{ok"qdlcWpkcl>e{ok"y{mqt¦{uvcpq"mqpegrelC"Jcwuocpc"]Ykvmqyumk."4234_0"Y{pkm"
vguvw"Jcwuocpc"yumc¦cŽ"pc"rqrtcyp{"y{d„t"ogvqf{"guv{ocelk"oqfgnw0"Vcdgnc"3"
rt¦gfuvcykc"y{pkmk"cpcnk¦{"rcpgnqygl"fnc"oqfgnw"¦"nquqy{ok"ghgmvcok0

Vcdgnc"30"Y{pkmk"guv{ocelk"fcp{ej"rcpgnqy{ej"Î"oqfgn"q"nquqy{ej"ghgmvcej"*tcpfqo"ghhgev"oqfgn+

Guv{ocelc"Nquqyg"ghgmv{"*INU+"

Yur„Že¦{ppkm DŽ>f"uvcpfctfqy{ V/uvwfgpvc KuvqvpqW5

C 33.6;: 3.38473 ;.:;29 2.22223,,,

EPS 2.448743 2.2962398 5.2826 2.22448,,,

TA 4.57;3gÎ29 3.46:74"gÎ29 3.::;7 2.27;27,

LEV Î2.36;5:3 2.26859:8 Î5.442; 2.22353,,,

Vtgfp0ct{vo0¦o0¦cngcpgl 32.:67:6 Qfej0uvcpf0¦o0¦cngcpgl 43.62457

Uwoc"mycftcv„y"tgu¦v 79;387.3 DŽ>f"uvcpfctfqy{"tgu¦v 43.2;;25

Ykvjkp"yctkcpelk"?"543.75:

Dgvyggp"yctkcpelk"?"38:.994

Vguv"Jcwuocpc"ejk/mycftcv"*6+"?"6.::5"*yctvqW5"r"?"2.4;;737+

Wycik<"¦okgpp>"qdlcWpkcp>"lguv"FRQ."c"¦okgpp{ok"qdlcWpkcl>e{ok"GRU."NGX."VC0
Guv{ocelc"Nquqyg"ghgmv{"*INU+"¦"y{mqt¦{uvcpkgo"3527"qdugtycelk0
YŽ>e¦qpq"446"lgfpquvmk"fcp{ej"rt¦gmtqlqy{ej0"
U¦gtgi"e¦cuqy{"fŽwiqWek<"okpkowo"3."ocmukowo"330
`t„fŽq<"qdnke¦gpkc"yŽcupg"¦"y{mqt¦{uvcpkgo"rtqitcow"ITGVN0"
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Dcfcpkc"rqmc¦cŽ{."cg"vt¦{"¦okgppg"qdlcWpkcl>eg"ocl>"uvcv{uv{e¦pkg"kuvqvp{"yrŽ{y"
pc" ¦okgpp>"qdlcWpkcp>" *FRQ+"Î" u>" vq"GRU."NGX"qtc¦"VC0" Kuvpkgpkg" rq¦{v{ypgl"
¦cngcpqWek"rqokCf¦{"tgpvqypqWek>"ur„Žmk"c"fge{¦lcok"f{ykfgpfqy{ok"lguv"¦iqfpg"
¦"vgqtk>"u{ipcnk¦celk0"Y{pkm"vgp"yumc¦wlg."cg"ur„Žmk"ejctcmvgt{¦wl>eg"ukC"y{cu¦{o"
rq¦kqogo"tgpvqypqWek"u>"dctf¦kgl"umŽqppg"fq"y{rŽcecpkc"f{ykfgpf{."eq"rqvykgtf¦c"
jkrqvg¦C"J40

Lcm"¦cmŽcfcpq."dcfcpkc"yumc¦cŽ{"pc"uvcv{uv{e¦pkg"kuvqvp>"pgicv{yp>"¦cngcpqW5"
rqokCf¦{"¦okgpp{ok"FRQ"k"NGX0"Vgp"y{pkm"rqvykgtf¦c"jkrqvg¦C"J3"k"Wykcfe¦{"
q" v{o." cg"y¦tquv" rq¦kqow"¦cfŽwcgpkc" ur„Žmk" ¦opkglu¦c" lgl" umŽqppqW5"fq"y{rŽcv{"
f{ykfgpf{."eq"lguv"¦iqfpg"¦"¦cŽqcgpkcok"vgqtkk"cigpelk0

Rq¦{v{yp{"yrŽ{y"ykgnmqWek"ur„Žmk"pc"rqfgloqycpg"rt¦g¦"pk>"fge{¦lg"f{yk-
fgpfqyg"lguv"¦iqfp{"¦"vgqtk>"cigpelk"qtc¦"vgqtk>"e{mnw"c{ekc0"Y{pkm"vgp"rqvykgtf¦c"
jkrqvg¦C"J6"k"yumc¦wlg."cg"ytc¦"¦g"y¦tquvgo"ur„Žmk"¦ykCmu¦c"ukC"lgl"umŽqppqW5"fq"
y{rŽcv{"f{ykfgpf{0

¥cmqMe¦gpkg

Y"qrtceqycpkw"rt¦gcpcnk¦qycpq"yrŽ{y"y{dtcp{ej"¦okgpp{ej"qdlcWpkcl>e{ej"
pc"fge{¦lg"f{ykfgpfqyg"pkghkpcpuqy{ej"ur„Žgm"pqvqycp{ej"pc"IkgŽf¦kg"Rcrkgt„y"
YctvqWekqy{ej"y"Yctu¦cykg"y"ncvcej"4224Î42340"

Y{pkmk"dcfcpkc"yumc¦wl>."kc"pcluknpkglu¦>"fgvgtokpcpvC"rqnkv{mk"f{ykfgpfqygl"
cpcnk¦qycp{ej"ur„Žgm."y{urge{hkmqycp>"y"oqfgnw."uvcpqyk"ykgnmqW5"¦{umw"pgvvq"
rt¦{rcfcl>egiq"pc"lgfp>"cmelC0"E¦{ppkmkgo."mv„t{"y"¦pce¦p{o"uvqrpkw"yrŽ{yc"pc"
mu¦vcŽvqycpkg"fge{¦lk"f{ykfgpfqy{ej"cpcnk¦qycp{ej"ur„Žgm."lguv"rq¦kqo"faykipk"
hkpcpuqygl" *fguv{owncpvc+0"PcluŽcdu¦c"fgvgtokpcpvc"y{urge{hkmqycpc"y"qocykc-
p{o"oqfgnw"vq"ykgnmqW5"rt¦gfukCdkqtuvyc."qrkucpc"nqict{vogo"pcvwtcnp{o"yctvqWek"
cmv{y„y"qi„Žgo0"

Y{pkmk" vg" rq¦ycncl>"ypkqumqyc5." kc" umŽqppqW5"fq"y{rŽcv{"f{ykfgpf{" cpcnk-
¦qycp{ej"ur„Žgm"¦ykCmu¦c"ukC"ytc¦"¦g"y¦tquvgo"tgpvqypqWek"k"ykgnmqWek"qtc¦"qd-

pkcgpkgo"rq¦kqow"faykipk"hkpcpuqygl0"Qe¦{ykWekg"pcngc{"rcokCvc5."cg"y"dcfcpkw"
pkg" wy¦inCfpkqpq"yu¦{uvmkej" ¦okgpp{ej." mv„tg"oqiŽ{d{"okg5"yrŽ{y"pc"fge{¦lg"
f{ykfgpfqyg"qfpqu¦>eg"ukC"pc"rt¦{mŽcf"fq"uvtwmvwt{"cmelqpctkcvw."rt¦{pcngcpqWek"
fq"qmtgWnqpgiq"ugmvqtc"e¦{"ykgmw"ur„Žmk0"

Dkdnkqitchkc"

30" Ckxc¦kcp"X0."Dqqvj"N0."Engct{"U0" *4225+."Fq"gogtikpi"octmgvu" hktou" hqnnqy"fkhhgtgpv" fkxkfgpf"
rqnkekgu"htqo"W0U0"hktouA."ÐVjg"Lqwtpcn"qh"Hkpcpekcn"TgugctejÑ."48"*5+0

40" Dgpctv¦k"U0."Okejcgn{"T0."Vjcngt"T0" *3;;9+."Fq"Ejcpigu" kp"Fkxkfgpfu"Ukipcn" vjg"Hwvwtg"qt" vjg"
PastA."ÐVjg"Lqwtpcn"qh"HkpcpegÑ."74"*5+0

Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 17/07/2025 13:13:49



357E¥[PPKMK"RQNKV[MK"F[YKFGPFQYGL"Y"YCTWPMCEJ"RQNUMKEJ"

50" Dncem"H0"*3;98+."Vjg"Fkxkfgpf"Rw¦¦ng."ÐVjg"Lqwtpcn"qh"Rqtvhqnkq"OcpcigogpvÑ0
60" Ejcpi"T0R0."Tjgg"U0I0" *3;;2+."Vjg" korcev" qh" rgtuqpcn" vczgu" qp" eqtrqtcvg" fkxkfgpf"rqnke{" cpf"

ecrkvcn"uvtwevwtg"fgekukqpu. ÐHkpcpekcn"OcpcigogpvÑ."3;"*4+0
70" Iqtfqp"O0L0"*3;7;+."Fkxkfgpfu."Gctpkpiu"cpf"Uvqem"Rtkegu."ÐVjg"Tgxkgy"qh"Geqpqokeu"cpf"Uvc-

vkuvkeuÑ."630"
80" Iqtfqp"O0L0"*3;85+."Qrvkocn"Kpxguvogpv"cpf"Hkpcpekpi"Rqnke{."ÐVjg"Lqwtpcn"qh"HkpcpegÑ."3:"*;4+0"
90" Itwu¦e¦{Mumk"O0"*tgf0+"*4234+."Okmtqgmqpqogvtkc0"Oqfgng"k"ogvqf{"cpcnk¦{"fcp{ej"kpf{ykfwcnp{ej."

Yqnvgtu"Mnwygt"Rqnumc."Yctu¦cyc0
:0" Jq"J0" *4225+."Fkxkfgpf"rqnkekgu" kp"Cwuvtcnkc"cpf"Lcrcp." ÐKpvgtpcvkqpcn"Cfxcpegu" kp"Geqpqoke"

TgugctejÑ.";"*4+0"
;0" Lgpugp"O0E0."Ogemnkpi"Y0J0"*3;98+."Vjgqt{"qh"vjg"hkto<"Ocpcigtkcn"dgjcxkqt."cigpe{"equvu"cpf"

qypgtujkr"uvtwevwtg."ÐLqwtpcn"qh"Hkpcpekcn"GeqpqokeuÑ."50"
320" Lgpugp"I0T0."Uqndgti"F0R0."¥qtp"V0U0"*3;;4+."Ukownvcpgqwu"Fgvgtokpcvkqp"qh"Kpukfgt"Qypgtujkr."

Fgdv."cpf"Fkxkfgpf"Rqnkekgu."ÐVjg"Lqwtpcn"qh"Hkpcpekcn"cpf"Swcpvkvcvkxg"Cpcn{ukuÑ. 49"*4+0
330" Mqygtumk"O0" *4233+."Gmqpqoke¦pg"wyctwpmqycpkc"fge{¦lk" q"y{rŽcvcej"f{ykfgpf"rt¦g¦" ur„Žmk"

rwdnke¦pg. Mqpuqtelwo"Cmcfgokemkg."Mtcm„yÎT¦gu¦„yÎ¥coqW50
340" Mwhgn"V0" *4235+."Gmqpqogvtkc0"Tq¦yk>¦{ycpkg"rtqdngo„y"¦"y{mqt¦{uvcpkgo"rtqitcow"ITGVN. 

RYP."Yctu¦cyc0
350" Nc"Rqtvc"T0."Nqrg¦/fg/Ukncpgu"H0."Ujngkhgt"C0."Xkujp{"T0"*4222+."Cigpe{"Rtqdngou"cpf"Fkxkfgpf"

Rqnkekgu"ctqwpf"vjg"Yqtnf."ÐVjg"Lqwtpcn"qh"HkpcpegÑ."770"
360" Nkpvpgt"L0"*3;78+."Fkuvtkdwvkqp"qh"Kpeqogu"qh"Eqtrqtcvkqpu"Coqpi"Fkxkfgpfu."Tgvckpgf"Gctpkpiu"

cpf"Vczgu."ÐVjg"Cogtkecp"Geqpqoke"TgxkgyÑ."68"*4+0
370" Nkpvpgt"L0"*3;84+."Fkxkfgpfu."Gctpkpiu."Ngxgtcig."Uvqem"Rtkegu"cpf"vjg"Uwrrn{"qh"Ecrkvcn"vq"Eqt-

rqtcvkqpu. ÐVjg"Tgxkgy"qh"Geqpqokeu"cpf"UvcvkuvkeuÑ. 660
380" Oknngt"O0."Oqfkinkcpk"H0" *3;7:+."Vjg"Equv" qh"Ecrkvcn."Eqtrqtcvkqp"Hkpcpeg"cpf" vjg"Vjgqt{"qh"

Kpxguvogpv. “Vjg"Cogtkecp"Geqpqoke"TgxkgyÑ. 6:0
390" Oknngt"O0."Oqfkinkcpk" H0" *3;83+."Fkxkfgpf"Rqnke{."Itqyvj" cpf" vjg"Xcnwcvkqp" qh" Ujctgu. ÐVjg"

Lqwtpcn"qh"DwukpguuÑ. 560
3:0" Oknngt"O0."Oqfkinkcpk"H0"*3;85+."Eqtrqtcvg"Kpeqog"Vczgu"cpf"vjg"Equv"qh"Ecrkvcn<"C"Eqttgevkqp."

ÐVjg"Cogtkecp"Geqpqoke"TgxkgyÑ."750
3;0" O{gtu"U0E0"*3;:6+."Vjg"Ecrkvcn"Uvtwevwtg"Rw¦¦ng."ÐVjg"Lqwtpcn"qh"HkpcpegÑ."5;"*5+0
420" O{gtu"U0E0."Oclnwh"P0U0"*3;:6+."Eqtrqtcvg hkpcpekpi"cpf"kpxguvogpv"fgekukqpu"yjgp"hktou"jcxg"

kphqtocvkqp"vjcv"kpxguvqtu"fq"pqv"jcxg."ÐLqwtpcn"qh"Hkpcpekcn"GeqpqokeuÑ. 350
430" O{gtu"U0E0."Tclcp"T0I0"*3;;:+."Vjg"Rctcfqz"qh"Nkswkfkv{."ÐVjg"Swctvgtn{"Lqwtpcn"qh"GeqpqokeuÑ. 335"*5+0"
440" Tclcp"T0I0."¥kpicngu"N0"*3;;7+."Yjcv"fq"yg"mpqy"cdqwv"ecrkvcn"uvtwevwtgA"Uqog"gxkfgpeg"htqo"

kpvgtpcvkqpcn"fcvc."ÐVjg"Lqwtpcn"qh"HkpcpegÑ."720
450" Tq¦ghh"O0U0"*3;:4+."Itqyvj."Dgvc"cpf"Cigpe{"Equvu"cu"Fgvgtokpcpvu"qh"Fkxkfgpf"Rc{qwv"Tcvkqu."

ÐVjg"Lqwtpcn"qh"Hkpcpekcn"TgugctejÑ."7"*5+0
460" Ykvmqyumk"D0"*4234+."Oqfgng"fcp{ej"rcpgnqy{ej. ]y<_"O0"Itwu¦e¦{Mumk"*tgf0+."Okmtqgmqpqogvtkc0"

Oqfgng"k"ogvqf{"cpcnk¦{"fcp{ej"kpf{ykfwcnp{ej."Yqnvgtu"Mnwygt"Rqnumc."Yctu¦cyc0"

Fkxkfgpf"rqnke{"hcevqtu"kp"Rqncpf

Fkxkfgpf"rqnke{"jcu"dggp"c"xgt{"korqtvcpv."dwv"eqpvtqxgtukcn"kuuwg"kp"eqtrqtcvg"hkpcpeg"ukpeg"vjg"
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