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Oqfgng"okmtq/ocmtq"hkpcpuqy{ej"¦okgpp{ej"lcmqWekqy{ej
Hkpcpekcn"oketq/ocetq"swcnkvcvkxg"tgurqpug"oqfgnu"

UŽqyc"mnwe¦qyg<"lcmqWekqyc"¦okgppc"hkpcpuqyc."nqikvqy{"oqfgn"okmtq/ocmtq"

Mg{"yqtfu<"hkpcpekcn"swcnkvcvkxg"xctkcdng."oketq/ocetq"swcnkvcvkxg"tgurqpug"oqfgn

YuvCr

Ejq5"hkpcpug"u>"pcwm>."mv„tc"rquŽwiwlg"ukC"rt¦gfg"yu¦{uvmko"mcvgiqtkcok"knqW-
ekqy{ok."vq"fge{¦lg"*qegp{+"hkpcpuqyg"ocl>"ejctcmvgt"y{dqt„y"lcmqWekqy{ej0"Qvq"
pkgmv„tg"rt¦{mŽcf{<

� rqnkv{mc"y{rŽcv"pc"t¦ge¦"cmelqpctkwu¦{"*hktoc"y{rŽcecl>ec"f{ykfgpfC"nwd"pkg."
pcd{ycl>ec"cmelg"yŽcupg"nwd"pkg+.

� ¦citqcgpkg"hkpcpuqyg"k"wrcfŽqW5"*hktoc"y"mqpf{elk"hkpcpuqygl"¦Žgl"nwd"fqdtgl."
¦citqcqpc"wrcfŽqWek>"nwd"rtcykfŽqyq"hwpmelqpwl>ec+.

� urqu„d"hkpcpuqycpkc"fŽwiw"*mtgf{v"dcpmqy{"nwd"qdnkicelg+.
� rtqipq¦qycpkg"hw¦lk"k"rt¦glC5"*hw¦lc"fqejqf¦>ec"fq"umwvmw"nwd"pkg+.
� cpcnk¦c"t{¦{mc"mtgf{vqygiq"*mtgf{v"urŽcecp{"tgiwnctpkg"nwd"pkg="t{¦{mq"mtg-

f{vqyg"mnkgpvc<"pkumkg."Wtgfpkg."y{uqmkg+.
� cpcnk¦c"y{fct¦gM"pc"t{pmcej"mcrkvcŽqy{ej"*tgmqogpfcelg"cpcnkv{m„y<"mwrwl."
vt¦{ocl."urt¦gfcl+.

� qegp{"¦okcp"u{vwcelk"hkpcpuqygl"iqurqfctuvy"fqoqy{ej"*e¦Žqpgm"iqurqfct-
uvyc"fqoqygiq"qegpkc." cg" u{vwcelc" lgiq"iqurqfctuvyc"rqiqtu¦{Žc" ukC." pkg"
¦okgpkŽc"ukC."rqrtcykŽc+0
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Fq"qrkuw"rqy{cu¦{ej"¦lcykum"lcmq"¦okgppg"qdlcWpkcpg"uvquwlg"ukC"¦okgppg"lcmqW-
ekqyg"rt¦{lowl>eg"yctvqWek"f{umtgvpg"okgt¦qpg"pc"umcnk"pqokpcnpgl."y"u¦e¦gi„npqWek"
f{ejqvqoke¦pgl"nwd"rqt¦>fmqygl0

Qrkucpg"¦c"rqoqe>"f{umtgvp{ej"¦okgpp{ej"qdlcWpkcp{ej"fge{¦lg"*qegp{+"hkpcpuq-

yg"rqfokqv„y"iqurqfcte¦{ej."iqurqfctuvy"fqoqy{ej"e¦{"vgc"mqpuwogpv„y"¦cngc>"
¦ct„ypq"qf"kej"kpf{ykfwcnpgl"u{vwcelk"gmqpqoke¦pq/hkpcpuqygl."lcm"vgc"qf"qvqe¦gpkc"
ocmtqgmqpqoke¦pgiq." c" pcygv" urqŽge¦pgiq."y" lcmko"rt¦{u¦Žq" ko" hwpmelqpqyc50"
Fncvgiq"y"oqfgncej"qrkuwl>e{ej"vg"fge{¦lg"yWt„f"¦okgpp{ej"qdlcWpkcl>e{ej."qrt„e¦"
yumcapkm„y"okmtqgmqpqoke¦p{ej." qf¦ykgtekgfncl>e{ej" u{vwcelC" rqu¦e¦gi„np{ej"
rqfokqv„y." rqykpp{" rqlcyk5" ukC" vgc"ocmtqgmqpqoke¦pg." qrkuwl>eg" ¦cejqycpkg"
qvqe¦gpkc"urqŽge¦pq/iqurqfcte¦giq."y"lcmko"hwpmelqpwl>"dcfcpg"rqfokqv{0

Oqfgng"okmtq/ocmtq"hkpcpuqy{ej"¦okgpp{ej"lcmqWekqy{ej"vq"nkpkqyg"k"pkgnkpkqyg"
oqfgng"v{rw"tgitgu{lpgiq"dwfqycpg"pc"rqfuvcykg"rt¦gmtqlqyq/e¦cuqy{ej"d>fa"rcpgnq-

y{ej"¦dkqt„y"okmtqfcp{ej"hkpcpuqy{ej"qtc¦"fcp{ej"ocmtqgmqpqoke¦p{ej."y"mv„t{ej"
¦okgpp{ok"qdlcWpkcp{ok"u>"¦okgppg"f{umtgvpg"qrkuwl>eg"qmtgWnqpg"fge{¦lg"*qegp{+"hk-
pcpuqyg"rqfgloqycpg"rt¦g¦"hkto{."iqurqfctuvyc"fqoqyg"nwd"mqpuwogpv„y."c"¦okgp-

p{ok"qdlcWpkcl>e{ok"yumcapkmk"okmtqgmqpqoke¦pg"ejctcmvgt{¦wl>eg"u{vwcelC"rqu¦e¦g-
i„np{ej"rqfokqv„y"qtc¦"¦okgppg"ocmtqgmqpqoke¦pg"]¦qd0"pr0"Dcgmicctf."4227_0

"

T{uwpgm"30"Okglueg"oqfgnk"okmtq/ocmtq"hkpcpuqy{ej"¦okgpp{ej"lcmqWekqy{ej"y"pcweg"q"hkpcpucej

`t„fŽq<"qrtceqycpkg"yŽcupg"pc"rqfuvcykg"]Lclwic."4229."u0"39="Itwu¦e¦{Mumk."4234d."u0"36_0

Egngo"ctv{mwŽw"lguv"rtg¦gpvcelc"oqfgnw"okmtq/ocmtq"lcmqWekqy{ej"¦okgpp{ej"
hkpcpuqy{ej."qo„ykgpkg"t„cp{ej"lgiq"rquvcek."c" vcmcg"rt¦gfuvcykgpkg"¦cuvquqycM"
vgl"mncu{"oqfgnk"fq"oqfgnqycpkc"y{dtcp{ej"fge{¦lk"*qegp+"hkpcpuqy{ej0

30"Fghkpkelc"oqfgnw"okmtq/ocmtq"lcmqWekqy{ej"¦okgpp{ej"hkpcpuqy{ej

Rt¦gfokqv"oqfgnqycpkc" uvcpqyk"pkgqdugtyqycnpc." wmt{vc" ¦okgppc" ek>iŽc"{,0"
Tgrtg¦gpvwlg" qpc" uygiq" tqf¦clw" umŽqppqW5." kpmnkpcelC" *ek>cgpkg+" fcpgl" hkto{." iq-

urqfctuvyc"fqoqygiq"e¦{"vgc"mqpuwogpvc"fq"rqflCekc"qmtgWnqpgl"fge{¦lk"*qegp{+0"
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Lguv" qpc" hwpmel>" ¦guvcyw" ¦okgpp{ej"qdlcWpkcl>e{ej" ]Itwu¦e¦{Mumk." 4234c." u0" 86_0"
Qdugtywlgo{"lwc"rqflCv>"fge{¦lC"*fqmqpcp>"qegpC+."mv„tgl"pcfclgo{"yctvqW5"f{u-
mtgvp>0"Y"vgp"urqu„d"rqyuvclg"lcmqWekqyc"¦okgppc"qdlcWpkcpc"{0

Oqfgn"okmtq/ocmtq"lcmqWekqygl"¦okgppgl"hkpcpuqygl"oc"rquvc5<

 
* ( , )T T

it it t ity f ε= +x α z β ."

if¦kg<
{*

it
"Î"pkgqdugtyqycnpc"umŽqppqW5"i/vgl"lgfpquvmk"fq"rqflCekc"fge{¦lk"*qegp{+"y"tqmw t.

zT

it
"Î"ygmvqt"qdugtycelk"okmtqgmqpqoke¦p{ej"¦okgpp{ej"qdlcWpkcl>e{ej."qrkuw-

l>e{ej"i/v>"lgfpquvmC"y"tqmw t.
¦T

t
"Î"ygmvqt"qdugtycelk"ocmtqgmqpqoke¦p{ej"¦okgpp{ej"qdlcWpkcl>e{ej."qrkuw-

l>e{ej" u{vwcelC" urqŽge¦pq/iqurqfcte¦>"y" tqmw" t." rt¦{lowl>e{"y"fcp{o" tqmw"fnc"
yu¦{uvmkej"lgfpquvgm"lgfpcmqyg"yctvqWek.

g."く"Î"ygmvqt{"rctcogvt„y.
i

it
"Î"umŽcfpkm"nquqy{0

Oqfgnwlgo{"rtcyfqrqfqdkgMuvyq"quk>ipkCekc"rt¦g¦" ¦okgpp>"{" qmtgWnqpgl" mc-
vgiqtkk."qf¦ykgtekgfncl>egl"rqflCv>"fge{¦lC"*qegpC+"rt¦g¦"i/v>"lgfpquvmC"y"tqmw"t<

 ( , )T T

it it t itp F ε= +x α z β ."

if¦kg"F*v+"lguv"f{uvt{dwcpv>"tq¦mŽcfw"umŽcfpkmc"nquqygiq0

40"Y{dtcpg"¦cuvquqycpkc"oqfgnk"okmtq/ocmtq

4030""Fywokcpqy{"nqikvqy{"oqfgn"okmtq/ocmtq"hkpcpuqy{ej"¦okgpp{ej"lcmqWekqy{ej

Hkpcpuqyc"¦okgppc"qdlcWpkcpc"rt¦{lowlg"fykg"yctvqWek."pcle¦CWekgl"q¦pce¦cpg"
2"qtc¦"30

¥cŽqcgpkg<"Kuvpkglg"pkgqdugtyqycnpc"¦okgppc"ek>iŽc"{,q¦pce¦cl>ec"umŽqppqW5"fq"
vgiq."cd{"{"?"30"Rt¦{lowlgo{."cg"lgWnk"{,"œ"2."vq"{"?"3."c"lgWnk"{,">"2."vq"{"?"20"Rt¦{"e¦{o"
qdugtywlgo{"v{nmq"yctvqWek"¦okgppgl"dkpctpgl"{"]Itwu¦e¦{Mumk."4234d."u0"6:Î72_0

"

T{uwpgm"40"Oqfgn"fywokcpqy{"

`t„fŽq<"]Itwu¦e¦{Mumk."4234d."u0"6;_0
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Pcle¦CWekgl" uvquqycp{o"oqfgngo"fywokcpqy{o" lguv"oqfgn" nqikvqy{." pkgeq"
t¦cf¦kgl" Î" rtqdkvqy{" nwd" nkpkqy{"oqfgn" rtcyfqrqfqdkgMuvyc" ]Ocffcnc." 4228." 
u0"589Î597_0"

Y"oqfgnw"nqikvqy{o"oqfgnwlgo{"rtcyfqrqfqdkgMuvyq"p = P({,"œ"2+."vq"¦pce¦{"
p = P({"?"3+"qtc¦"3"Î"p = P({,">"2+."rt¦{"e¦{o"3"Î"p = P({"?"2+0"Y"fywokcpqy{o"
nqikvqy{o"oqfgnw"okmtq/ocmtq" rtcyfqrqfqdkgMuvyq"p" lguv"oqfgnqycpg" lcmq"
pkgnkpkqyc"hwpmelc"¦okgpp{ej"qdlcWpkcl>e{ej"qrkucp{ej"¦ct„ypq"rt¦g¦"okmtq/."lcm"
k"ocmtqfcpg0"Mqt¦{uvcl>e"¦"vgiq"oqfgnw."oqcgo{"rt¦gfuvcyk5"¦cngcpqW5"rtcyfqrq-

fqdkgMuvyc"qf"¦okgpp{ej"qdlcWpkcl>e{ej"X"qtc¦"Z."vl0<

 ( )

( )
( )

( )

( )
( )

1 ( , ),

expˆexp
ˆ 1

ˆ1 exp 1 exp

T T

it it t it

T T

it tit

it T T
it it t

p y F

y
p y

y

ε= = +

+
= = =

+ + +

x α z β

x a z b

x a z b

 

Lgcgnk"umqpegpvtwlgo{"ukC"pc"lgfpgl"¦g"¦okgpp{ej"qdlcWpkcl>e{ej."pcvqokcuv"eq"
fq"rq¦quvcŽ{ej"¦cŽqc{o{."cg"rt¦{lo>"qmtgWnqpg"yctvqWek"*pr0"rq¦quvcp>"pc"rq¦kqokg"
uyqkej"ogfkcp+." vq" qvt¦{oco{" hwpmelC" rtcyfqrqfqdkgMuvyc"fge{¦lk" hkpcpuqygl"
y¦inCfgo"vgl"y{t„cpkqpgl"¦okgppgl0

Rt¦{lCekg"vcmkgiq"tq¦yk>¦cpkc"woqcnkykc"cpcnk¦C"yrŽ{yw"rqu¦e¦gi„np{ej"ocmtq-

gmqpqoke¦p{ej"¦okgpp{ej"qdlcWpkcl>e{ej"pc"rtcyfqrqfqdkgMuvyq"rt¦{lCekc"rt¦g¦"
¦okgpp>"qdlcWpkcp>"yctvqWek"3"]Mqygtumk."4233."u0"457Î458_0

403030""Cpcnk¦c"yrŽ{yw"¦okcp"vgorc"y¦tquvw"RMD"pc"fge{¦lg"q"y{rŽcvcej"f{ykfgpf""

pc"IkgŽf¦kg"Rcrkgt„y"YctvqWekqy{ej"y"Yctu¦cykg"*IRY+"y"ncvcej"3;;8Î422;  

]¦qd0"Mqygtumk."4233."u0"48;Î498_

Dcfcpkcok"qdlCvq"ur„Žmk"mtclqyg"pqvqycpg"pc"IRY"y"ncvcej"3;;7Î422;."rt¦{"
e¦{o"rqf"wyciC"dtcpq"v{nmq"vg."mv„t{ej"cmelg"pqvqycpg"d{Ž{"pc"ikgŽf¦kg"rt¦g¦"ecŽ{"
tqm" rqrt¦gf¦cl>e{" tqm" fge{¦lk" f{ykfgpfqygl0"Ÿ>e¦pkg" fnc" 36" ncv"w¦{umcpq"4485"
qdugtycelg0"Y"ncvcej"3;;8Î422;"qdlCvg"dcfcpkgo"ur„Žmk"y{rŽcekŽ{"8;5"f{ykfgpf{."
eq"uvcpqykŽq"52.8'"yu¦{uvmkej"qdugtycelk30

3 Y"¦yk>¦mw"¦" v{o."cg" nke¦dc"y{rŽcv"f{ykfgpf"d{Žc"¦pce¦pkg"opkglu¦c"pkc" nke¦dc"qdugtycelk"ur„Žgm"
pkgrŽce>e{ej"*rt„dc"pkg¦dkncpuqycpc+."qf"yctvqWek"vgqtgv{e¦pgl"┫

it
"qfgloqycpq"yctvqW5" 0,306

ln
1 0,306−

0
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Vcdgnc"30"Y{pkmk"guv{ocelk"nqikvqygiq"rt¦gmtqlqyq/e¦cuqygiq"oqfgnw"okmtq/ocmtq"fge{¦lk"q"y{rŽcvcej"
f{ykfgpf"y"¦cngcpqWek"qf"u{vwcelk"gmqpqoke¦pq/hkpcpuqygl"ur„Žgm"qtc¦"vgorc"y¦tquvw"RMD"*rwpmv"40303+"

nwd"ecŽmqykvgl"uvqr{"qrqfcvmqycpkc"f{ykfgpf"*rwpmv"40304+0"Ogvqfc"pclykCmu¦gl"ykct{iqfpqWek

Y{u¦e¦gi„npkgpkg
Rwpmv"403030
Rctcogvt

Rwpmv"40304
Rctcogvt

UvcŽc Î2.8;5, 2.356

Fge{¦lc"q"y{rŽcekg"f{ykfgpf{"y"tqmw"t"Î"3 4.762, 4.65:,

Yur„Že¦{ppkm"¦okgppqWek"3"egp"cmelk"y"tqmw"t"Î"3" Î2.244, Î2.233,

Yur„Že¦{ppkm"¦okgppqWek"4"egp"cmelk"y"tqmw"t"Î"3" Î2.235,

Nqict{vo"pcvwtcnp{"yctvqWek"cmv{y„y"qi„Žgo"y"egpcej"uvcŽ{ej" 
y"tqmw"t"Î"3"*onf"¦Ž+

2.3:4, 2.424,

Yumcapkm"mcrkvcŽ„y"yŽcup{ej"fq"cmv{y„y"qi„Žgo"y"tqmw"t"Î"3 3.356,

Yumcapkm"mcrkvcŽw"¦cmŽcfqygiq"fq"mcrkvcŽw"yŽcupgiq"y"tqmw"t"Î"3 Î3.;29, Î3.6;5,

Yumcapkm"yctvqWek"t{pmqygl"fq"yctvqWek"mcrkvcŽ„y"yŽcup{ej"y"tqmw"t"Î"3 Î2.335, Î2.362,

¥okgppc"¦gtq/lgf{pmqyc"rt¦{lowl>ec"yctvqW5"3."lgcgnk"ur„Žmc"lguv"dcpmkgo."
k"2"y"rt¦gekypgl"u{vwcelk"y"tqmw"t

2.87;, 3.466,

Uvqrc"¦ytqvw"¦"mcrkvcŽ„y"yŽcup{ej"*'+ 2.276,

Vgorq"y¦tquvw"RMD"y"tqmw"t Î"3" 2.322,

EcŽmqykvc"uvqrc"qrqfcvmqycpkc"f{ykfgpf"y"tqmw"t Î2.24;,

Nke¦dc"qdugtycelk 4485 4485

Yur„Že¦{ppkm"fgvgtokpcelk"rugwfq/R4 2.5737 2.5;83

¥nke¦gpkqy{"*eqwpv+"R4"*'+ :4.7; :4.46

Knqtc¦"u¦cpu 3:.;8 3;.2:

Wycic<","Î"rctcogvt"kuvqvp{"pc"rq¦kqokg"2.270

`t„fŽq<"]Mqygtumk."4233."u0"492."4;2_0

YctvqW5"rctcogvtw"rt¦{"vgorkg"y¦tquvw"RMD"lguv"fqfcvpkc."eq"q¦pce¦c."cg"ko"
lguv"qpq"y{cu¦g."v{o"ykCmu¦g"rtcyfqrqfqdkgMuvyq"y{rŽcv{"f{ykfgpf{0"Qu¦ceqyc-
pkg" nqikvqygiq"rt¦gmtqlqyq/e¦cuqygiq"oqfgnw"okmtq/ocmtq"fge{¦lk"q"y{rŽcvcej"
f{ykfgpf"fclg"lgfpcm"fwcq"ykCmu¦g"oqcnkyqWek"cpcnkv{e¦pg0

Lgcgnk"rqf¦kgnko{"dcfcpg"ur„Žmk"pc"vt¦{"itwr{<
� ur„Žmk"q"pkgmqt¦{uvpgl"u{vwcelk"gmqpqoke¦pq/hkpcpuqygl."e¦{nk"quk>icl>eg"yct-
vqWek"¦okgpp{ej"okmtqgmqpqoke¦p{ej"pc"rq¦kqokg"3"myctv{nc"y"rt¦{rcfmw"
¦okgpp{ej" uv{owncpv" *q" fqfcvpkej"yctvqWekcej" rctcogvt„y+" k" 5" myctv{nc"
y"rt¦{rcfmw"¦okgpp{ej"fguv{owncpv"*q"wlgop{ej"yctvqWekcej"rctcogvt„y+=
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� ur„Žmk" q" rt¦gekCvpgl" u{vwcelk" gmqpqoke¦pq/hkpcpuqygl." e¦{nk" q"yctvqWekcej"
¦okgpp{ej"okmtqgmqpqoke¦p{ej"pc"rq¦kqokg"ogfkcp{=

� ur„Žmk"q"mqt¦{uvpgl" u{vwcelk"gmqpqoke¦pq/hkpcpuqygl." e¦{nk"quk>icl>eg"yct-
vqWek"¦okgpp{ej"okmtqgmqpqoke¦p{ej"pc"rq¦kqokg"5"myctv{nc"y"rt¦{rcfmw"
¦okgpp{ej"uv{owncpv"k"3"myctv{nc"y"rt¦{rcfmw"¦okgpp{ej"fguv{owncpv=

qtc¦"fqfcvmqyq"y{qftCdpko{
� ur„Žmk"pkgdCf>eg"dcpmcok."mv„tg"pkg"rŽcekŽ{"f{ykfgpf"y"tqmw"t Î"3.
� dcpmk."mv„tg"pkg"rŽcekŽ{"f{ykfgpf"y"tqmw"t Î"3.
� ur„Žmk"pkgdCf>eg"dcpmcok."mv„tg"rŽcekŽ{"f{ykfgpf{"y"tqmw"t Î"3.
� dcpmk."mv„tg"rŽcekŽ{"f{ykfgpf{"y"tqmw"t Î"3.

vq"¦pce¦p{"rt¦{tquv"vgorc"RMD"y"tqmw"t Î"3"rqyqfwlg"y{cu¦g"rt¦{tquv{"rtcyfq-

rqfqdkgMuvy"y{rŽcv"f{ykfgpf"y"tqmw"t"rt¦g¦"ur„Žmk"q"rt¦gekCvp{ej"nwd"mqt¦{uvp{ej"
yctvqWekcej"¦okgpp{ej"okmtqgmqpqoke¦p{ej."mv„tg"y"tqmw"t Î"3"pkg"rŽcekŽ{"f{ykfgpf"
*¦yŽcu¦e¦c"fqv{e¦{"vq"dcpm„y+."pkc"rt¦g¦"ur„Žmk"q"rt¦gekCvp{ej"nwd"mqt¦{uvp{ej"yctvqW-
ekcej"¦okgpp{ej"okmtqgmqpqoke¦p{ej."mv„tg"y"tqmw"t Î"3"y{rŽcekŽ{"f{ykfgpf{0"Oqcg"
vq"d{5"rqvykgtf¦gpkgo"vg¦{."cg"y"qmtgucej"y{uqmkgiq"vgorc"y¦tquvw"iqurqfcte¦giq"
ykgng"ur„Žgm"fqv{eje¦cu"pkgrŽce>e{ej"f{ykfgpf"nwd"v{ej."mv„tg"¦crt¦guvcŽ{"rŽcegpkc."
tq¦rqe¦{pc"y{rŽcv{0"Y"qmtgucej"fqdtgl"mqpkwpmvwt{"¦pce¦pkg"y¦tcuvc"lgfpcm"rtcy-

fqrqfqdkgMuvyq"tq¦rqe¦Cekc"*nwd"rqytqvw"fq"ye¦gWpkgl"rt¦gtycp{ej+"y{rŽcv"rt¦g¦"
ur„Žmk"q"eq"pclopkgl"rt¦gekCvpgl"u{vwcelk"gmqpqoke¦pq/hkpcpuqygl0"¥pce¦pc"rqrtcyc"
mqpkwpmvwt{"rqyqfwlg"v{nmq"pkgykgnmk"y¦tquv"rtcyfqrqfqdkgMuvy"y{rŽcv"f{ykfgpf"
y"tqmw"t"rt¦g¦"ur„Žmk"q"iqtu¦gl"pkc"rt¦gekCvpc"u{vwcelk"gmqpqoke¦pq/hkpcpuqygl."mv„tg"
pkg"rŽcekŽ{"f{ykfgpf"y"tqmw"t Î"3."¦yŽcu¦e¦c"if{"pkg"d{Ž{"vq"dcpmk0

Ur„Žmk"pkgdCf>eg"dcp-

mcok."mv„tg"pkg"rŽcekŽ{"
f{ykfgpf"y"tqmw"v"Î"3

Dcpmk."mv„tg"pkg"rŽcekŽ{"
f{ykfgpf"y"tqmw"

v"Î"3

Ur„Žmk"pkgdCf>eg"
dcpmcok."mv„tg"rŽcekŽ{"
f{ykfgpf{"y"tqmw"v"Î"3

Dcpmk."mv„tg"rŽcekŽ{"
f{ykfgpf{"y"tqmw"v"Î"3

T{uwpgm"50"¥okcp{"rtcyfqrqfqdkgMuvy"y{rŽcv"f{ykfgpf"y"tqmw t"y"¦cngcpqWek"qf"vgorc"y¦tquvw"RMD"
y"tqmw"v"Î"3"rt¦{"¦cŽqcgpkw."cg"yctvqWek"okmtqgmqpqoke¦p{ej"¦okgpp{ej"qdlcWpkcl>e{ej"u>"qfrqykgfpkq"

pkgmqt¦{uvpg."rt¦gekCvpg"nwd"mqt¦{uvpg"¦"rwpmvw"ykf¦gpkc"fge{¦lk"q"y{rŽcvcej"f{ykfgpf

`t„fŽq<"]Mqygtumk."4233."u0"498_0
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403040""Cpcnk¦c"yrŽ{yw"¦okcp{"ecŽmqykvgl"uvqr{"qrqfcvmqycpkc"f{ykfgpf""

pc"fge{¦lg"q"y{rŽcvcej"f{ykfgpf"pc"IkgŽf¦kg"Rcrkgt„y"YctvqWekqy{ej""

y"Yctu¦cykg"y"ncvcej"3;;8Î422; ]¦qd0"Mqygtumk."4233."u0"4:;Î4;;_

Y"v{o"rt¦{rcfmw"ocmtqgmqpqoke¦p>"¦okgpp>"qdlcWpkcl>e>"d{Žc"ecŽmqykvc"uvqrc"
qrqfcvmqycpkc"f{ykfgpf"Î"uwoc"uv„r"qrqfcvmqycpkc"rqfcvmkgo"EKV"¦{umw"dtwvvq"
pc"rq¦kqokg"ur„Žmk"k"f{ykfgpf{"rqfcvmkgo"RKV"pc"rq¦kqokg"cmelqpctkwu¦c0"YctvqW5"
rctcogvtw"rt¦{"¦okgppgl"ãecŽmqykvc"uvqrc"qrqfcvmqycpkc"f{ykfgpfÑ"lguv"wlgopc."
eq"q¦pce¦c."cg"ko"pkcu¦g"qrqfcvmqycpkg."v{o"ykCmu¦g"rtcyfqrqfqdkgMuvyq"y{rŽcv{"
f{ykfgpf{0"Cng"k"y"v{o"rt¦{rcfmw"oqcpc"rtqycf¦k5"dctf¦kgl"u¦e¦gi„Žqyg"u{owncelg"
¦cejqycM"rqu¦e¦gi„np{ej"itwr"dcfcp{ej"ur„Žgm"y"¦cngcpqWek"qf"¦okgpkcl>e{ej"ukC"
ecŽmqykv{ej"uv„r"qrqfcvmqycpkc"f{ykfgpf0

"

Dcpmk."mv„tg"rŽcekŽ{"
f{ykfgpf{"y"tqmw"

v"Î"3

Ur„Žmk"pkgdCf>eg"
dcpmcok."mv„tg"rŽcekŽ{"
f{ykfgpf{"y"tqmw"v"Î"3

Dcpmk."mv„tg"pkg"rŽcekŽ{"
f{ykfgpf"y"tqmw"

v"Î"3

Ur„Žmk"pkgdCf>eg"dcp-

mcok."mv„tg"pkg"rŽcekŽ{"
f{ykfgpf"y"tqmw"v"Î"3

T{uwpgm"60"¥okcp{"rtcyfqrqfqdkgMuvy"y{rŽcv"f{ykfgpf"y"tqmw"t"y"¦cngcpqWek"qf"yctvqWek"ecŽmqykvgl"
uvqr{"qrqfcvmqycpkc"f{ykfgpf"y"tqmw"t"rt¦{"¦cŽqcgpkw."cg"yctvqWek"okmtqgmqpqoke¦p{ej"¦okgpp{ej"
qdlcWpkcl>e{ej"u>"qfrqykgfpkq"pkgmqt¦{uvpg."rt¦gekCvpg"nwd"mqt¦{uvpg"¦"rwpmvw"ykf¦gpkc"fge{¦lk"

q"y{rŽcvcej"f{ykfgpf

`t„fŽq<"]Mqygtumk."4233."u0"4;:_0

4040""Ykgnqokcpqy{"nqikvqy{"oqfgn"okmtq/ocmtq"wrqt¦>fmqycpgl""
hkpcpuqygl"¦okgppgl"qdlcWpkcpgl

Wrqt¦>fmqycpc"hkpcpuqyc"¦okgppc"qdlcWpkcpc"rt¦{lowlg"lgfgp"¦"mknmw"wrqt¦>f-

mqycp{ej"uvcp„y0"¥cŽqcgpkg<"Kuvpkglg"pkgqdugtyqycnpc"¦okgppc"ek>iŽc"{,"q¦pce¦cl>ec"
umŽqppqW5"fq"f>cgpkc"y"mkgtwpmw"eqtc¦"vq"y{cu¦{ej"yctvqWek"¦okgppgl"{0"Lgl"yctvqWek"
fge{fwl>"q"v{o."mv„tc"mcvgiqtkc"¦okgppgl"rqt¦>fmqygl"lguv"qdugtyqycpc0"¥cŽ„co{."
cg"¦okgppc"rt¦{lowlg"vt¦{"uvcp{<
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T{uwpgm"70"Oqfgn"¦okgppgl"wrqt¦>fmqycpgl"

`t„fŽq<"]Itwu¦e¦{Mumk."4234."u0"77_0

Oqfgnwlgo{"rtcyfqrqfqdkgMuvyq"vgiq."cg"¦okgppc"qdlcWpkcpc"rt¦{lokg"yctvqW5"
lgfpgiq"¦"wrqt¦>fmqycp{ej"uvcp„y<

 ( ) ( )

( ) ( )

( ) ( )

*

1 1 1

*

2 1 2 2

*

3 3 3

1 2 3

to znaczy 1

to znaczy 2

to znaczy 3

1

p P y p P y

p P y p P y

p P y p P y

p p p

τ

τ τ

τ

= < = =

= ≤ < = =

= ≥ = =

+ + =

 

Y"v{o"y{rcfmw"rtcyfqrqfqdkgMuvyc"p
l
"u>"oqfgnqycpg"lcmq"pkgnkpkqyc"hwpmelc"

okmtq/" k"ocmtqgmqpqoke¦p{ej"¦okgpp{ej"qdlcWpkcl>e{ej."rt¦{"e¦{o"fnc"mccfgiq"
uvcpw"*mcvgiqtkk+"l"rctcogvt{"rt¦{"¦okgpp{ej"qdlcWpkcl>e{ej"u>"vcmkg"ucog0

404030""YrŽ{y"mqpkwpmvwt{"iqurqfcte¦gl"pc"rtqipq¦{"u{vwcelk"hkpcpuqygl""

iqurqfctuvy"fqoqy{ej"yqlgy„f¦vyc"nwdgnumkgiq ]¦qd0"Mqygtumk."Dkgncm."4235_

Egngo"dcfcpkc"d{Žc"cpcnk¦c"¦cngcpqWek"rqokCf¦{"w¦{umcp{ok"rqfe¦cu"myctvcn-
p{ej"dcfcM"cpmkgvqy{ej"rtqipq¦cok"u{vwcelk" hkpcpuqygl"iqurqfctuvy"fqoqy{ej"
y"yqlgy„f¦vykg"nwdgnumko"c"myctvcnp{o"vgorgo"y¦tquvw"rtqfwmvw"mtclqygiq"dtwvvq"
y"Rqnueg0"Wrqt¦>fmqycpc"¦okgppc"qdlcWpkcpc"rt¦{lowlg"vt¦{"yctvqWek<

� tgurqpfgpv"rt¦gykfwlg"rqiqtu¦gpkg"u{vwcelk"hkpcpuqygl"uyqlgiq"iqurqfctuvyc"
y"pcldnkcu¦{o"myctvcng<"{

i
"?"3=

� tgurqpfgpv"rt¦gykfwlg."cg"u{vwcelc"hkpcpuqyc"lgiq"iqurqfctuvyc"pkg"wngipkg"
¦okcpkg<"{

i
"?"4=

� tgurqpfgpv" rt¦gykfwlg" rqrtcyC" u{vwcelk" hkpcpuqygl" uyqlgiq"iqurqfctuvyc"
y"pcldnkcu¦{o"myctvcng<"{

i
"?"50

Fq"dwfqy{"oqfgnw"y{mqt¦{uvcpq"cpmkgv{"w¦{umcpg"y"dcfcpkcej"qf"KK"myctvcŽw"
4228"tqmw"fq"KKK"myctvcŽw"4234"tqmw."eq"fcŽq"qmqŽq"32.8"v{u0"lgfpquvmqy{ej"qdugtycelk0
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Vcdgnc"40"Y{pkmk"guv{ocelk"rt¦gmtqlqyq/e¦cuqygiq"nqikvqygiq"oqfgnw"okmtq/ocmtq" 
wrqt¦>fmqycpgl"¦okgppgl"qrkuwl>egl"rtqipq¦qycp>"u{vwcelC"hkpcpuqy>"iqurqfctuvyc"fqoqygiq0" 

Ogvqfc"pclykCmu¦gl"ykct{iqfpqWek

¥okgppc Rctcogvt

Myctvcnpg"vgorq"y¦tquvw"RMD 2.2:2:,

Qegpc"u{vwcelk"hkpcpuqygl"y"dkgc>e{o"myctvcng 3.5;;8,

KK"myctvcŽ Î3.6544,

KKK"myctvcŽ Î3.:8;2,

KX"myctvcŽ Î4.5;52,

Ykgm Î2.2688,

Ykgm"fq"mycftcvw 2.2225,

RŽg5 2.3222,

Okglueg"¦cokgu¦mcpkc Î2.332;,

OkgukCe¦p{"fqej„f 2.454:,

け
3

Î2.:6;4,

け
4

4.8;44,

Rugwfq"T4 2.36:4

Wycic<","Î"rctcogvt"kuvqvp{"pc"rq¦kqokg"2.270

A

"

B

"
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C

"
T{uwpgm"80"¥okcp{"rtcyfqrqfqdkgMuvy"qfrqykgf¦k"3"*u{vwcelc"rqiqtu¦{"ukC+."4"*pkg"¦okgpk"ukC+" 

qtc¦"5"*rqrtcyk"ukC+"y"¦cngcpqWek"qf"myctvcnpgiq"vgorc"y¦tquvw"RMD"fnc"tgurqpfgpvc"q"pkgmqt¦{uvp{ej"
ejctcmvgt{uv{mcej"*ykgm<"82."rŽg5<"mqdkgvc."okglueg"¦cokgu¦mcpkc<"ykgW."fqej„f"okgukCe¦p{"pc"quqdC"

rqpkcgl"322"¦Ž+"qtc¦"qf"qegp{"u{vwcelk"hkpcpuqygl"iqurqfctuvyc"y"rqrt¦gfpko"myctvcng" 
*C"Î"rqiqtu¦{Žc"ukC."D"Î"pkg"¦okgpkŽc"ukC."E"Î"rqrtcykŽc"ukC+

Wycic<"qdu¦ct"¦cekgpkqp{"vq"qdu¦ct"¦okgppqWek"vgorc"RMD"y"qmtgukg"cpcnk¦{0

`t„fŽq<"qrtceqycpkg"yŽcupg0

Qu¦ceqycpg"rctcogvt{"rq¦ycncl>"pc"qdnke¦gpkg"rtcyfqrqfqdkgMuvy"qfrqykgf¦k."
cg"u{vwcelc"hkpcpuqyc"iqurqfctuvyc"rqiqtu¦{"ukC"*P({"?"3++."pkg"¦okgpk"ukC"*P({"?"4++."
rqrtcyk"ukC"*P({"?"5++"y"¦cngcpqWek"qf"¦okcp"myctvcnpgiq"vgorc"y¦tquvw"RMD"rt¦{"
¦cŽqcgpkw."cg"rq¦quvcŽg"¦okgppg"qdlcWpkcl>eg"rt¦{lo>"wuvcnqpg"yctvqWek0

Rt¦gdkgi"¦okgppqWek"vcm"¦fghkpkqycp{ej"rtcyfqrqfqdkgMuvy"y¦inCfgo"y{dtcpgl"
¦okgppgl"ocmtqgmqpqoke¦pgl"¦quvcŽ"y{¦pce¦qp{"y"urqu„d"cpcnkv{e¦p{"]Mqygtumk."
422:."u0"74Î79_0"Lgcgnk"y{qftCdpkqpc"¦okgppc"lguv"uv{owncpv>."vq"ytc¦"¦g"y¦tquvgo"
lgl"yctvqWek"ocnglg"Î"y"urqu„d"nqikuv{e¦p{"Î"rtcyfqrqfqdkgMuvyq"qfrqykgf¦k."cg"
u{vwcelc"wngipkg"rqiqtu¦gpkw."k"tqWpkg"Î"y"urqu„d"nqikuv{e¦p{"Î"rtcyfqrqfqdkgMuvyq"
qfrqykgf¦k."kc"u{vwcelc"wngipkg"rqrtcykg0"Pcvqokcuv"rtcyfqrqfqdkgMuvyq"qfrqykgf¦k."
cg"u{vwcelc"pkg"wngipkg"¦okcpkg."rqe¦>vmqyq"tqWpkg"mqu¦vgo"urcfmw"rtcyfqrqfq-

dkgMuvyc"qfrqykgf¦k."kc"u{vwcelc"wngipkg"rqiqtu¦gpkw"Î"e¦CW5"tgurqpfgpv„y."mv„t¦{"
fqv{eje¦cu"wycccnk."cg"pcuv>rk"rqiqtu¦gpkg."uvtcekŽc"vC"rgypqW5"k"qfrqykcfc<"ãpkg"
¦okgpk"ukCÑ0"Lgfpcm"rq"quk>ipkCekw"ocmu{ocnpgl"yctvqWek"rtcyfqrqfqdkgMuvyq"qfrq-

ykgf¦k"ãdg¦"¦okcpÑ"¦ce¦{pc"urcfc5"pc"t¦ge¦"fcnu¦giq"y¦tquvw"rtcyfqrqfqdkgMuvyc"
qfrqykgf¦k."cg"u{vwcelc"wngipkg"rqrtcykg"Î"e¦CW5"tgurqpfgpv„y."mv„t¦{"fqv{eje¦cu"pkg"
d{nk"rgypk"qegp."¦ce¦{pc."y"okctC"y¦tquvw"yctvqWek"¦okgppgl"ocmtqgmqpqoke¦pgl"
*rqrtcy{"mqpkwpmvwt{+."pcdkgtc5"rt¦gmqpcpkc."cg"y"kuvqekg"pcuv>rk"rqrtcyc"u{vwcelk"
hkpcpuqygl"kej"iqurqfctuvy0

4050""Ykgnqokcpqy{"oqfgn"okmtq/ocmtq"pkgwrqt¦>fmqycpgl"hkpcpuqygl"¦okgppgl"qdlcWpkcpgl

Pkgwrqt¦>fmqycpc"hkpcpuqyc"¦okgppc"qdlcWpkcpc"rt¦{lowlg"umqMe¦qp>"nke¦dC"
uvcp„y."mv„t{ej"pkg"fc"ukC"wrqt¦>fmqyc5"*pr0"{

i
"?"2"Î"mnkgpv"y{dkgtc"dcpm"C."{

i
"?"3"

Î"mnkgpv"y{dkgtc"dcpm"D."{
i
"?"4"Î"mnkgpv"y{dkgtc"dcpm"E+0"Y"vcmko"oqfgnw"pkg"oc"
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lgfpgl"¦okgppgl"wmt{vgl"{*."mv„tc"qfrqykcfcŽcd{"¦c"kpvwke{lpg"qdlcWpkgpkg"y{pkm„y"
qdugtycelk"{0

"

T{uwpgm"90"Oqfgn"¦okgppgl"pkgwrqt¦>fmqycpgl"

`t„fŽq<"qrtceqycpkg"yŽcupg0

Oqfgnwlgo{"rtcyfqrqfqdkgMuvyc"*rt¦{mŽcf"ykgnqokcpqygiq"oqfgnw"nqikvqygiq"
¦"vt¦goc"uvcpcok+<
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rt¦{"e¦{o"mcvgiqtkc"2"lguv"vtcmvqycpc"lcmq"dc¦qyc

 1 2 3 1it it itp p p+ + =  

Oco{"¦cvgo"q" lgfgp"oqfgn"opkgl"pkc" nke¦dc"qmtgWnqp{ej"mcvgiqtkk." ¦"mv„t{ej"
mccf{"qdlcWpkc"tgncelC"rtcyfqrqfqdkgMuvyc"y{dqtw"*w¦{umcpkc+"fcpgl"mcvgiqtkk"fq"
rtcyfqrqfqdkgMuvyc"y{dqtw"mcvgiqtkk"dc¦qygl0"¥guvcy"¦okgpp{ej"qdlcWpkcl>e{ej"
lguv" fnc"yu¦{uvmkej"oqfgnk" lgfpcmqy{0"Qu¦ceqycpkc" rctcogvt„y"dCf>" kppg" fnc"
mccfgiq"oqfgnw0

¥cmqMe¦gpkg

Yrtqycf¦gpkg" ¦okgpp{ej"ocmtqgmqpqoke¦{ej" fq"okmtqgmqpqogvt{e¦p{ej"
oqfgnk"hkpcpuqy{ej"¦okgpp{ej"lcmqWekqy{ej"¦pce¦pkg"y¦dqicec"oqcnkyqWek"cpc-
nk¦{"kpf{ykfwcnp{ej"fge{¦lk"hkpcpuqy{ej"rt¦gfukCdkqtuvy."iqurqfctuvy"fqoqy{ej"
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qtc¦"mqpuwogpv„y"k"Î"okCf¦{"kpp{ok"Î"woqcnkykc"dcfcpkg"tq¦mŽcf„y"rtcyfqrqfq-

dkgMuvy"rqflCekc"vcmkej"fge{¦lk"y"¦cngcpqWek"qf"¦okgpkcl>e{ej"ukC"yctvqWek"¦okgpp{ej"
ocmtqgmqpqoke¦p{ej0

Dkdnkqitchkc

30" Dcgmicctf"J0."Kpvgitcvkpi"Oketq"cpf"Ocetq"Oqfgnu<"Owvwcn"Dgpghkvu."National Centre for Social 

cpf"Geqpqoke"Oqfgnnkpi."Wpkxgtukv{"qh"Ecpdgttc"42270
40" Ecogtqp"C0E0."Vtkxgfk"R0M0."Oketqgeqpqogvtkeu<"Ogvjqfu"cpf"Crrnkecvkqpu."Ecodtkfig"Wpkxgtukv{"

Rtguu."P["42270
50" Fcoqfctcp"C0."Hkpcpug"mqtrqtce{lpg0"Vgqtkc"k"rtcmv{mc."Jgnkqp."Inkykeg"42290
60" Hcoc"G0H0."Htgpej"M0T0."Fkucrrgctkpi"Fkxkfgpfu<"Ejcpikpi"Hkto"Ejctcevgtkuvkeu"qt"Nqygt"Rtq-

rgpukv{"Vq"Rc{A."ÐLqwtpcn"qh"Hkpcpekcn"GeqpqokeuÑ"4223."pq"82*3+."u0"5Î650
70" Itwu¦e¦{Mumk"O0."Oqfgng"k"rtqipq¦{"¦okgpp{ej"lcmqWekqy{ej"y"hkpcpucej"k"dcpmqyqWek."Qhke{pc"

Y{f0"UIJ."Yctu¦cyc"42240
80" Itwu¦e¦{Mumk"O0" *tgf0+."Okmtqgmqpqogvtkc0"Oqfgng" k"ogvqf{"cpcnk¦{" fcp{ej" kpf{ykfwcnp{ej."

Qhke{pc"Yqnvgtu"Mnwygt"dwukpguu."Yctu¦cyc"4234c0
90" Itwu¦e¦{Mumk"O0."Gorkt{e¦pg" hkpcpug" rt¦gfukCdkqtuvy0"Okmtqgmqpqogvtkc" hkpcpuqyc."Fkhkp."

Yctu¦cyc"4234d0
:0" Lclwic"M0"Oqfgng"¦"f{umtgvp>"¦okgpp>"qdlcWpkcp>."]y<_"U0"Dctvqukgyke¦"*tgf0+."Guv{ocelc"oqfgnk"

gmqpqogvt{e¦p{ej."RYG."Yctu¦cyc"3;;2."u0"43:Î47;0
;0" Lclwic"M0."Gngogpv{"pcwmk"q"hkpcpucej."RYG."Yctu¦cyc"42290
320" Mqygtumk"O0"YctvqW5"kphqtoce{lpc"qfrqykgf¦k"ãdg¦"¦okcpÑ"y"dcfcpkcej"pcuvtql„y"iqurqfcte¦{ej."

ãDctqogvt"Tgikqpcnp{0"Cpcnk¦{"k"Rtqipq¦{Ñ"422:."pt"6*36+."u0"69Î840
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