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KH>?J@:GB?
KhpbZevgZy kljmdImjZ khpbZevgu_ bgklbImlu b ijhp_kku
fh~_jgbazZpby h[jZzah\Zgby

ImrdzZj HgZah\Zl_evgZy b gZmqgZy kbkl_fu
|l _hj_Ibg_kdb_ dhgp_ilu b ijzdlbg_kdZy j_ZebaZpby ijhp_kkzZ bgl
I ?nbfh\ B H ?nbfhXZh]lbg_kdb_ mkeh\by nhjfbjh\Zgby
bggh\Zpbhgghc h[jZah\ZI evghc kj_~u \ukr_]lh mqg_[gh]h azZ\_~_gby
>j =Zgkmzj ? : j_Ibgz X H<ulDijjhh ddhligchh
hjb_glbjh\Zgghlh h[mq gby b hjl]ZgbazZpbb dhfzg~rghc jZ[hlu kIm?~
< Hdmg_\ K W FZcdh\Z E <NFkZkgh\@gthdhyZmagghc
dhfi_I_glghklb m kim~_glh\ gZpbhgZevguo bkke_~h\Zl_evkdbo mgb\_jkbl_Ih

: ;h[jh\kdZy G B GZmfdbg < N Dmijyrdbg G G R_drz_\Z
JZajz[hldZ i_~Z]h]lbg_kdhc fh~_eb ih~Jhlh\db kim~_glh\ gZpbhgZevguo bkke
mgb\_jkbl_Ih\ d bggh\Zpbhgghc ~_yl_evghklb ijb dhfie_dkghf h[mg_gbb wlh

L_hjby b f_lh”"bdZ h[mq_gby b \hkiblZgby
bgnhjfZlbaZpby

< Kheh®gdj f glgZy dhfivxl_jgZy »_eh\Zy b]jZz dZd |I_ogheh]lby h[mqg_
: 1 Ziur_\ E : KZnhgh\z < B KzZnhgh\ 2?2 FhegzZgh\z
Nthbjh\Zgb_ BDL dhfi_I_glghklb b khpbZevghc Zdlb\ghklb klm~?
i_"Z]lh]bg_kdh] \maz ihkj_"~kI\hf bgl_jZdlb\guo nhjf h[mqg_ghby

< AZ\Zebrbg : F :klzrh\ E F HrdbgZz

Dhfivxl_jgh ]jZnbg_kdzZy ih~]hlh\dZ kIm~_glh\ kljhbl_evguo ki_pb
H[sZy i_~Z]lh]l]bdZ bklhjby i_~Z]h]lbdb b h[jZah\Zgby

G Dgya_\Z < N FZgmoh\ = F S_\ e _\z

BgnhjfZpbhggh dhfi_l_glghklgh khljh\h gb _

h[{jzah\Zl_evghlh ijhp_kkz \ Zdf_heh]bq_kdhf dhgl_dlIkl_

G I _j_\hsbd&h\DdDbnbdZ nhjfbjh\Zgby mgb\_jkZevguo

mqgq_J[guo ~_ckl\bc ijb h[mqg_gbb fzI_fZlbd_ \ hkgh\ghc rdhe_

K LzZgZk_cgmd : : ;mjlzkh\ F D Iljygbggbdh\Zz

H obfbb kIZ[bevguo k\h[h"guo jZ"bdzZeh\ \ dmjk_ hj]J]Zgbg_kdhc ¢

: K_fbhjbf_g_gb_ bggh\Zpbhgguo
f_lh~h\ h[mq_gby ]_h]jZnbb \ \ukr_c rdhe_

< DjZkgbldhkZbebklbqg_kdhc b ebg]\hihwlbg_kdhc ki_pbnbd_
hibkzZl_evguo klbohl\hj_gbc ba pbdezZ ©?\j_ckdb_ f_eh”bb?& > =

|_~Z]lh]bg_kdZy ikboheh]by

= FZjZebZe dlbq_kdZy \azZbfhk\yav nhjf kzZfhjZa\blby
\ dhgl_dkl_ j_ r_gby ijh[e_f ikboheh]bq_kdh]h khijh\h '~ _gby eb

L_hjby b f_Ih"bdZ h[mqg_gby b \hkiblZgby
dmevimjheh]by

YgmbL_g”_gpbb jZa\blby dmevimjguo bg”"mkljbc \ kn_j_ h[jZah

F Kf_Ilzgkbg_j]_Ibg_kdbc ih"oh” dzd f_lh*"heh]bqg_kdbc
bgkljmf_gl \ ihagZgbb yaudh\hc h[jZah\Zl_evghc dmevimju
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bamg_gby bgl_]JZpbb gZm\gbhjfibgZahhZzvrbo kbkl_f o0Zjz
| _evghc kn_ju <h j\uo bk&kmxs8bovZgb nmgdpbhgZevghklv f
ij_~f 1z dzd p_ehklghc kbklif faulghktvh ih~gbg_gghklv hij_~_ e
eZ]Z_| hitykg_gb_ Thlh qlbkkhjkdg@\&gbl\u\_j gguf kljZl_1]b
~]lh bgl_JjZevgu kbkl _fgu_ <digqglkb\az \ dZg_kI\_ h[s_c
k\hckl\Z b azdhghf_jghklb “h&hythg kihhc mklZgh\db bkke _
jhgu aZdhgu \g_rg_c bgl_]jZphd igZkdlbdb \ukImiz | b~_y h |
\ p_eh_ kka_fhh[jZah\Zgby(hpkb’ZJen\dgbj gZang gb_ hJ[jZ
aZdhgu \gmlj_gg_]lh kljmdbhgbktbWagby = h[_ki_q_gb_ ih~]l
nmgdpbhgbjh\Zgby b jZza\lhi[hxap\Z2ddho ex” c kihkh[guo
k Ij_ Iv_c * aZdhgu \azZbfh*ijhklaby~kgbk b jZalblbx kh\j_f_g
eh\byfb kms_klI\h\Zgby \ hdjmhXxgq_&I\Z \h \k_f fgh]lhh[jZa
j_Zevghc ~_ckl\bl_evghklb “bag_"_yl_evghklhb

KIBKHD
BKIHEVAH<:GGHC EBL?J:LMJU

ymdzZlh\ B@l_J]jZpby h[jZzah\Zl_evguo kbkl_f b ijh[e_fZ nhjfbjh\Zgby e
\ukr_]lh h[jZah\Zgby G ;mdZlh\ >b "] @ <_klgbd Gh\hkb[bjkdh]h Jhkm’

mgb\_jkbl_1z = + < + K *

=mazZbjh\ H®Fjh{e_fu kh\j_f_ggh]lh jZal\blby h[jZzah\Zl_evguo kbkl_f
>b N @ Bgl_J]jZzpby h[jZah\Zgby % + < + K + ‘2, ,

?\aj_ah\ ©H{jZah\Zgb_ a + \uah\ kbkl_f_ h[jZah\Zgby Nhjkzcl
kharZgby ©ex”_c h”ghc dghidb?a" > < ?\aj_ah\ ; H FZc_j <_klgbd C
ghlh i_~Zlh]lbg_kdh]lh mgb\_jkbl_1Z =+ + < + GRRUJ+ "2, KWWS

?\aj_ah\ ©H{jZah\Zgb_ a £+ \uah\ kbkl_f_ h[jZah\Zgby NhjkZcl t
fhr_eb ~_IlkI\Z" > < ?\aj_ah\ ; H FZc_j <_klgbd Gh\hkb[bjkdh]h ]
g_kdh]h mgb\_jkbl_1z < + < + K GBRUJ '2, KWWS Gl

?\aj_ah\ ®©H{jZah\Zgb_ a + \uah\ kbkl_f_ h[jZah\Zgby Kf_gZ Jhkm
\Zgby gZ qZklgh_ weblZjgh_ > < ?\aj_ah\ ; H FZc_j <_klgbd Gh\hkb
AZlh]lbg_kdhlh mgb\_jkbl_lzZ < + < + KGRRMJ '2, KWWS G|

?1hjh\ X IEbgpbi kbkl_fghklb kmsghklv b nmgdpbb \ ihagZzgbb X E ?]hjh\ %

A_[gbpdb&hjfbjh\Zgb_ _~bghc kbkl_fu \mah\kdh]h h[jZah\@igBy ijh[&_Ffagblpi_jki
dbc >b N @ <_klgbd Gh\hkb[bjkdh]h ]hkm"Z]kI\ gghlh i_~Z]lh]lbg_kdh]lh mgb\_ jkt

Dmebdh\ Ki_pbnbdz h[jZah\ gZmdb \ kh\j_f_gghc nbehkhnbb K
Gh\hkb[bjkdh]h ]hkm"ZJkI\_ggh]h i_"Z]lh]lbg_kdh]lh mgb\_jkbl_IzZ % +

EZImoz HBggh\Zpbhggzy ~_yl_evghklv kh\j_f_ggh]lh \maz 1_g~_gpbb
X < Imrdzj_\ <_klgbd Gh\hkb[bjkdh]lh Thkm”ZjkI\_gghlh i_~Z]lh]bqg_kdh
< + K +

EZImozZz Hhev \ukrbo mq_[guo aZ\_~_gbc \ kha”~Zgbb bggh\Zpbc H
i\ <_klgbd Gh\hkb[bjkdh]lh JThkm~ZjkI\_godfh_ikdZ]lhdba_kdh]hk « + K

EZImoz HNdhghfbdZ h[s_kI\Z agZgby gZmqggh h[jZah\Zl_evgu_ ijbhj

ijh[e_fu H : EZImozZz ? : ImrdzZj_\Z <_klgbd Gh\hkb[bjkdh]lh Jhkm~Zj
mgb\_jkbl_1z = + < + K + GRRI2ZJ KWWS G|

EZImoz HWdhghfbg_kdh_ jZa\blb_ kh\j_f_gghlh h[s_kI\Z b ijh
bggh\Zpbhgguo dzZ”*jh\ H : EZImoZ X < ImrdZzj_\ <_klgbd Gh\hkb][
i_~Z]lh]bg_kdh]lh mgb\_jkbl_lzZ + + < + K *

Fzc_j ; Blaf_g_gby \ kbkl_f_ kh\j_f_ggh]lh h[s_kI\Z b j_nhjfu \ukr_

H FZc j > < ?\aj_ah\ <_klgbd Gh\ b[bjkdh]lh JThkm~Zjkl\_gghlh i_~"Z
+ < + K +
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FZc_j ; HHiZII _J6 RXEQ®G kh\j_f_gghf h[s_kI\_ b h[jZah\Zgbhb 7 H FZc_j
<_klgbd Gh\hkb[bjkdh]lh JThkm~ZjkI\_ggh]h i_~Z]h]lbg_kdh]lh mgb\_jkbl_IZ + + <

FZc_j ; lHogheh]lbg_kdZy ieZlnhjfZz ©H[jZah\Zgb_2 hglheh]l]bqg_kdbc ZgZeba
<_klgbd Gh\hkb[bjkdh]h JThkm~ZjkI\_gghlh i_~Z]lh]lbg_kdh]h mgb\_jkbl_1Z + + <

He_cgbdh\Z :Hkkheh]bqg_kdbc \_dlhj kh\j_f_ggh]h hl_q_kI\_ggh]h h[jZzah\Zgby X
gbdh\z <_klgbd Gh\hkb[bjkdh]lh Thkm~ZjkI\_ggh]h i_~Z]lh]bqg_k&hlh mgb\_jkbl_1Z +

ImrdzZj_\ XBggh\Zpbhggh_ h[jZah\Zl_evgh_ mqj_"~_gb_ \hijhku bkke_~h\Zgby ij
kh\j_f_gghlh jZa\blby X < kmiddgjbd Gh\hkb[bjkdh]h Jhkm~ZjklI\_gghlh i_~Z]h]bg_ko

mgb\_jkbl_1z < + < + K +

ImrdZj_\ XHkh[_gghklb kh\j_f_gghlh jZa\blby gZmdb \ \ma_ |I_hj_Ibdh f_lIh”he
ZgZeba X < ImrdZj_\ ? : ImrdZj_\Z <_klgbd\ Ghdhkh[ibkzd ]t d h k chiH Ihj k
mgb\_jkbl_1z < + < + K +

ImrdZj_\ XHp<gdZ wnn_dlb\ghklb mijz\e_gby bggh\Zpbhgghc ~_yl _evghklvx mghb\
dZd bggh\Zpbhgghk \malZnrdzZj \ H : EZImoZ <_klgbd Gh\hkb[bjkdh]lh Jhkm~Zjk
i_"Z]lh]lbg_kdh]lh mgb\_jkbl_1Z +& *+ < +

Kbedh\Zz DOZljbhlbaf b iZljbhlbg_kdh_ \hkiblZgb_ \ kbkl_f_ p_gghkl_c kh\j_
jhkkbckdhc fheh”~_"b D : Kbedh\z B : le_rdh\Zz <_klgbd Gh\hkb[bjkdh]h ]h!
i_~Z]lh]lbg_kdh]lh mgb\_jkbl_IlzZ + * < + K +

Kl_iZrdh E H[jZah\Zgb_ dZd h[s_klI\_gguc bgklbliml Zki_dl ©q_eh\_dhjzaf_j
E : Kl_iZrdh Nbehkhnby h[jZah\Zgby + + < + K +

KljboZzgh\ MH[Gkke_~h\Zl_evkdbo bggh\Zpbhgguo mgb\_jkbl_1Zo \ Jhkkbb F G K
Bkke_~h\Zl_evkdb_ mgb\_jkbl_lu Bgl_ljZpby gZmdb b h[jZah\Zgby fZl_jbZeu jl

dhgn % Fhkd\z + Kz
Kljhglbg Hiul bgl_]jZpbb h[jZah\Zgby b gZzmdb J Kljhg]lbg = FzZdkbfh\ <u
ah\Zgb_ \ Jhkkbb % + ¢+ K o+
Km~rhjlbgz Bhjébjh\Zgb_ i_~Z]h]bq_kdhc kbkl_fu bggh\Zpbhgghlh h[jZzah\ZI

mqj_ "~ _gby \ kh\j f gghc rdhe. E < KmA~hjlbgZ < _kligbd Gh\hkb[bjkdh]h JhkmA
lhlbg_kdhlh mgb\_jkbl _1Z & + % < %
Lbohfbjh\Z WIikBq_kdb_ dhgp_ilu dmevimju dZd hkgh\Z \hkiblZgby ? 2 Lbohfbjh\:
e _qdh\zZ < _klgbd Gh\hkb[bjkdh]h Jhkm~ZjkI\_gghlh i_~Z]h]bg_Kkdh]h mgb\_jkbl_1Z +
Pb[bah\Z BgX_]jZpby gzZzmdb b h[jZah\Zgby dZd we _f_gl kbkl_fu g_ij_ju\gh]h i

gZevghlh h[jZab\2gbRb[bahBhgl_ljZpby h[jZah\Zgby % + < + K +
Qmjbgh\ GhKkbckdZy kbkl_fZ h[jZah\Zgby dZd nZdlhj kIZ[bebaZpbb hls_kI\_g¢
G F Qmjbgh\ Nbehkhnby h[JZah\Zgby + + < K +

Qmijbgh\ GhR_jr_gkl\h b k\h[h*Z Nbehkhnkdb_hq_jdb G F Qmijbgh\ + Djzkghyjkd
RfZckC > _dezjzpby aZ\bkbfhklb C RfZck < _klgbd Gh\hkb[bjkdh]h Jhkm~z

i_"~Z]lh]bg_ kdh]h mgb\_jkbl_1zZ % + < + K +
X"bg W F=lh”heh]bg_kdZy ijbjh~Z kbkl_fghlh ih*oh~"Z W = X"bg Kbkl _fgu
\Zgby ?° _]h~rgbd i + K
lhkimibeZz
H[ zZ\Ihj_

Imrdzj _\Z ?e_gZ :e_dkZghihkkhj dZn_~ju ijZ\Z b nbehkhnbb N=;HM <IH
©Gh\hkb[bjkdbc Jhkm~ZjkI\_gguc i_~Z]h]bgq_kdbc mgb\_jkbl_ 12 Jhkkby ] Gh\hkb[bjk
A Ahdlhj nbehkhnkd®XVgNDIUHY #PDLO UX

>ey pblbjh\zdlnydzj_\z ? : H[jZah\Zl_evgZy b gZmqgZy kbkl_fu | _hj_lbqg_kdb_
b ijzdlbg_kdZy j_ZebaZpby ijhp_kkZ bgl_JjZpbb ? 0 ImrdZj_\Zi Bgl_ljiZpby h[jZ
L 2 K i "2, ,QWHG

5(0)(5(1&(6

%XNDWRY 1 DZODQGD ? I\WVHQNR 6 3XVKNDUHY <X 9 ,QWHJUDFLMD |
IRUPLURYDQLMD OLFKQRVWL Y VLVWHPH Y\VVKHJR REUD]RYDQLMD >, QWHJUDYV
IRUPDWLRQ RI QHZ SHUVRQIHY WEHNKLRKRVLHEGN VFDNWIRQ®YXGDUVWYHQQRJIR S
XQLYHUVIRWHRWDELUVN 6WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR
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*XVDLURY 0 % 3UREOHP\ VRYUHPHQQRJR UD]YLWLMD REUD]RY|
WLRQDO V\VWWHPVYQGHINWOREMB QRE@WHRYD@LLNRD RI QRXFDWLR®S i

‘2, ,QWHG
(YJUH]JRY ' 9 OD\HU % 2 32EUD]RYDQLH "+ Y\]RY VLVWHPH R
SODQ VR]GDQLMD *OMXGHM RGQRM NQRSNL " >3(GXFDWLRQ ©+ FI

RI HGXFDWLRQ + D SODQ WR FUABDWMQISMHRBR® R VRE RQ\HN R 3 R/ WR DX G@ |
JLFKHVNRJR X QUR/MRMLIEL WD 6 WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XO
KWWS G[ GRL RUJ

(YJUHJRY ' 9 OD\HU % 2 22EUD]JRYDQLH “ + Y\]RY VLVWH
JRYDQLMD +* VPHQD PRGHOL GHWVWYD" >3(GXFDWLRQ "+ FKDOC
RI HGXFDWLRQ + FKDQJH RI9BVRRGIHOIRIYRNLEGKRRBIR JRVXGDUVWY F
XQLYHUVIRWVRWDELUVN 6 WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ
RUJ

(YJUH]JRY ' 9 OD\HU % 2 32EUD]JRYDQLH “+ Y\]JRY VLVWHPH F
QRJR REUD]RYDQLMD QD FKDVWQRH MHOLWDUQRH >3(GXFDWLRQ
SXEOLF HGXFDWLRQ WRIBDQWHONWHR 8RYYBDMWH RRIHR@IRVXGDUVWYHQC
YHUVLWRW®BVLELUVN 6WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ
RUJ

(JRURY <X / 3ULQFLS VLVWHPQRVWL VXVKKQRVWY L IXQNFLL "
IXQFWLRQ LQ FRIJQLWLRQ@ ORVFRZ =HO2 3XEO

=HEQLFNL\ : $ B3ULNKRGNR 3 9 <DQWVHY : 9 3XVKNDUHYD (
VNRJR REUD]JRYDQLMD SUREOHP\ L SHUVSHNWLY\ >)RUPDWLRQ RI [
DQG SURYBEMAWVY® 1RYRVLELUVNRJR JRVXGDUVW Y HDRYRRRLEHGDN RBM |
3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR Ss +

. XOLNRY 6 % 6SHFLILND REUDQRY RIDK NI6YHFR YLIFWVPRIQIQARRIMI HV R |
SKLORVRBWKW@LN 1RYRVLELUVNRJR JRVXGDUVWY HQIRRJIRV ISELGUDIN BLF|
3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR SsS +

IDWXNKD 2 $ 3XVKNDUHY <X 9 ,QQRYDFLRQQDMD GHMDWHOYTQRVW
WLYH DFWLYLW\ RI D PRGHUQ KLJKHU QHRVKR@ION WRIYGROH.@ E UN W RJ RG HRY
SHGDJRJLFKHVNRJR RYRWLIHELWMNHADD WH 3HGDJRJILFORO 8QE8BHUWYLW)

IDWXNKD 2 $ 3XVKNDUHY <X 9 5ROYT Y\WVKLK XFKHEQ\K ]DYHC
HGXFDWLRQDO LQVWLWXWLREVWQ LN HRW\RLE RU \LIQRIRY DRWDRED/UE@ W Y H
XQLYHUWAWHOMDWLQ 1RYRVLELUVN 6WDWH 3HGDJRJLFDO 8QLYHUVLW)

IDWXNKD 2 $ 3XMKNWDQRIPMIND BEVKKHVWYD ]QDQLMD QDXFKQR |
YLWLMD RE]JRU SUREOHP\ >(FRQRPLFV RI NQRZOHGJHREPWR® \SRILIRHM
RYHUYLHZ RI Wi/ WQREOHRPY ®VLELUVNRJR JRVXGDUVWYHQRWRIRLEHGDNR
6WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR SS o+ 2, |

IDWXNKD 2 $ 3XVHKNPQRFLEXHY¥NRH UD]JYLWLH VRYUHPHQQRJR R
WRYNL LQQRYDFPLER@QRPNFGGRYHORSPHQW RI D PRGHUQ VRFLHW\ D
LQQRYDWLMHVWRINIERYRVLELUVNRJR JRVXGDUVWY HQIRRIRV SEIGDINR
BWDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR Ss +

OD\HU % 2 (Y]JUH]RY ' 9 ,JPHQHQLMD Y VLVWHPH VRYUHPHQQ|
JRYDQLMD >&KDQJHV LQ VI\VWHP RI WKH PRGHU®QHWREQHN I BYORV UHL B
JRVXGDUVWYHQQRJR SHGDJR JRKRIWLNERIR/ X GIWWHW N LAHGVMDRJILFDO 8Q
QR SsS +

OD\HU % 2 2 SDWWHUQH 3GRXEOH ELQG” Y VRYUHPHQQRP RE\
SGRXEOH ELQG  LQ D PRGHUIHVRBLLHNWIRYRY IHELXRVINRURQ®@VXGDUVWY F
XQLYHUVLRWRWRELUVN 6WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLC

OD\HU % H 7HKQRORJLFKHVNDMRCSWRWRIUPRHZEUD]RFDQL] >7HE
$3(GXFDWLRQ~ WKH ROMRORLINFDRYRYDBDLVYMN@JIJR JRVXGDUVWYHQQRJR
1RYRVLELUVN 6WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR

20HMQLNRYD <X 9 $NVLRORJLFKHVNLM YHNWRU VRYUHPHQQRJR
YHEWRU RI PRGHUQ GRPH V9HMWWHG XF DRWLRVQLEQ WM MR HP @RV XGDUVWYH
XQLYHUVLRWRWRELUVN 6WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLC

3XVKNDUHY <X 9 ,QQRYDFLRQQRH REUD]JRYDWHOTQRH XFKUH]K
PHQQRJR UD]YLWLMD >,QQRYDWLYH HGXFDWLRQDO HVWDEOLVKPHQW TX
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9HVWQLN 1IRYRVLELUVNRJR JRVXGDUVWYHQORYRVSHGDVR JEWONMN R B DXIRLINHF
8QLYHUVLW\ %XOOHWLQ QR Ss +

3XVKNDUHY <X 9 3XVKNDUHYD ( $ 2VREHQQRVWL VRYUHPHQQRJR UD]
WRGRORJLFKHWDMXDBY ®RU]PRGHUQ GHYHORSPHQW RI D VFLHQFH LQ D KLJKF
RGRORJLFD ®@HNQDEOLN IWR@FRVLELUVNRIJR JRVXGDUVWYHQ®R RR/ ISHGIDVINR JLFKHVN
6WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR Ss +

3XVKNDUHY <X 9 /DWXNKD 2 $ 2FHQND MHIIHNWLYQRVWL XSUDYOHQL
YHUVLWHWD NDN LQQRYDFLRQQRJR YX]D >(VWLPDWLRQ RI PDQDJHPHQW HI¢FLF
LQQRYDWEMMWQIGN 1RYRVLELUVNRJR JRVXGDUVWYHQRRRR LSEH®NVNR 6 WKW N R JF
3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR SsS +

6LONRYD . $ 3GBWKNRWL]P $ SDWULRWLFKHVNRH YRVSLWDQLH Y VLV
QRM URVVLMVNRMVRIRBRGEMPKDQG SDWULRWLF HGXFDWLRQ LQ WKH V\VWHP RI
9HVWQLN 1IRYRVLELUVNRJR JRVXGDUVWYHQORYRVSHGDVR JEWONMN R B DXIRLINHF
8QLYHUVLW\ %XOOHWLQ QR Ss +

BWHSDVKNR / $ 2EUD]JRYDQLH NDN REVKKHVWYHQQ\M LQVWLWXW DVSH
DV D SXEOLF LQVWLWXWLRQ W KH @RASRIEW [R R EBNOH. B @ DGLSHMOR/ILRQ X&DW LR Q

QR SS i

BWULNKDQRY 0 1 2E LVVOHGRYDWHOYTVNLK LQQRYDFLRQQ\K XQLYHUVL\
VLWHW)\ >2Q LQQRYDWLYH UHVHDUFK XQLY,FQUWHWWIDHL. MQ BXWXWLLDL RHEWHD R ¥ B QX
PDWHULDO\ URVV DPHUQWHQDDWKRRRRIVFLHQFH DQG HGXFDWLRQ SURFHH(

VFLHQWLILF FRQIHUHQFH ORVFRZ Ss i
BWURQJLQ 5 ODNVLPRY * 2S\W LQWHJUDFLL REUD]JRYDQLMD L QDXNL >(
ZLWK VFO\WQRH® REUD]RY D:QUKHUSREXEDWLRQ LQ 5XVVLD QR SS i

6XGRUJLQD / 9 )RUPLURYDQLHQSIRYDFRRFEBR YR REWLMWBMHOTQRJIR XFKL
Y VRYUHPHQQRM VKNROH >)RUPDWLRQ RI SHGDJRJLFDO VI\VWHP RI LQQRYDWI|
KLIKHU OFKR/R\REOL@ 1RYRVLELUVNRJR JRVXGDUVWYHQ®R RR/ ISHLGJD/INR 6§ WAIKWM M N R J R
3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR Ss +

7LNKRPLURYD ( ( .ROHFKNRYD 2 , -HWLFKHVNLH NRQFHSW\ NXOfWX!
FRQFHSWV RI FXOWXUH DOV EOMLIN IIRYRYXBEEULQYNRQR@RVXGDUVWYHQQRJR S
XQLYHUVLRMRWRELUVN 6WDWH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHWLQ QR

7VVEL]JRYD 7 <X ,QWHJUDFLMD QDXNL L REUD]JRYDQLMD NDN MHOHPHQW \
REUDJRYDQLMD >, QWHJUDWLRQ RI VFLHQFH DQG HGXFDWLR@®MY DQ HOHPHQ
JUDFLMD REUPQRWHDQDWRRQ RI (GRFDWARQ i

&KXULQRY 1 0 5RVVLMVNDMD VLVWHPD REUD]JRYDQLMD NDN IDNWRU V\
5XVVLDQ VI\WVWHP RI HGXFDWLRQ DV D NDPWRBILQ D/ \RPDEDIPRRDREMDRRI SXEOLF
(GXFDWLRQ QR Ss i

&KXULQRY 1 0 6RYHUVKHQVWYR L VYRERGD )LORVRIVNLH RFKHUNL >3}
HVVD\V@ .UDVQR\DUVN S

6KPDLV - 'HNODUDFLMD ]DYLVLPR\OWY W QH RO DRNDRWLLAEQ LRV NRH & HIRRG/K G PH@
QRJR SHGDJRJLFKHVNRRR RMLELHUWNL BAMMDWDH 3HGDJRJLFDO 8QLYHUVLW\ %XOOHYV

<XGLQ ( * OHWRGRORJLFKHVNDMD SULURGD VLVWHPQRJR SRGKRGD >0
DSSUR®BIPKEHPQ\H LVVOHGRY®\WMWHP YHKWHHBRGBOK N7KH <HDUERRN ORVFRZ :

6 XEPLWWHG

$ERXW WKH DXWKRU
3XVKNDUHYD (OHQD SQUHRNNYQRBWRDFXOW\ /DZ DQG 3KLORVRSK\ 1RYRVLELUV
8QLYHUVLW\ 9LO\XLVND\D 6WU IRYRVLELUVN 5XVVLD 'U 6FL 3KLORVR

Q
H
X

FLWBMMRMDUHYD ( $ 2EUD]J]RYDWHOYQDMD L QDXFK
DMD UHDOL]DFLM®XSE D RARD\DD LOQNWGH YEDARWEE(LF V\VW
PHQWDWLRQ RI WaK®W.HM D FU MW LREQUD HREDIWYRD R (G
SS i 2, ,QWHG

YRU DMD
FKHVN PV

LPSOH FDW
QR
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H _1h\ KKBh\Zjv jmkkdh]h yaudZz K B H _]h\ ih” h[s 4_" ijilom"E B |
bkij £ Fhkd\z HHH ©Ba”~Zl_evkl\h Hgbdk?® ©Ba”Zl_evkl\h Fbj b h[jZah\

Ilhehgkdbc KeM\Zjv ih h[jZzah\Zgbx b i_~Z]h]bd_ < F lhehgkdbc =
rdhez + k

Jh dh\z Bg”~_dk m\_j_gghklb beb klZlbklbg_kdb_ f_Ih~u hp_gdb ]h
d ij_h[jZah\Zgbyf G Jh dh\Zz >bj_dlhj tddheu £+ + <

Kheh”~h\Z I1?h[e_fZ mijZ\e_gby keh ghklvx \ kh\j_f_gghc kbkl_f_
? : Kheh”h\zZz : : NzZkhey | | ?nbfh\ $OPDODWHU <_klgk&K\ukt_c rdheu

Kheh”h\zZ LjZgk~*"bkpbiebgzZjghklv + kh\j_f_ggZy i_~Z]lh]lbqg_kdZy |_og
agZgbc ? ¢ Kheh”h\zZ | 1 ?2nbfh\ Bgl_J]jZpby h[jZah\Zgby & + <

NZkhey Kbkl_fZ mijz\e_gby bggh\Zpbhgguf dhfihg_glhf dzZq_Kkl

NZkhey Fbj h[jzah\Zgby = H[jZah\Zgb_ \ fbj_ + + < + K

Ihkimibez
H[ Zz\lhjZo

?nbfhlzZ\_dZ\eh\bqhp_dEZn_"ijjpbdezZ "dplgnhjfZIbdfBI_fZIbHdhbG HKH&h
kdh\kdkboheh]h khpbZevguc mgb\_jkbl_I12 Jhkkby ] Fhkd\Z Jhsbgkdbc
i_"Zlh]bg_kdbo gZzmd DNPHRORJ#EN UX

?nbfh\Z BjbgZ He_ tb¥3*Zbc gZmqgguc khljm~rgbd gZmqggh bkke_ _"h\ZI_evk

<h_gghc Zzdz”~_fbb JZd_Ilguo \hckd kljzZzl_]bg_kdh]l]h gZagZq_gby bf_gb I_IjZ
DblZclhjh~rkdbc ij ~ ~ ) UQD #PDLO
>ey pblbjh\Zgbwlyfh\ | | 1_"~Z]h]l]bg_kdb_ mkeh\by nhjfbjh\Zgby bggh\Z|
I_evghc kj_~u \ukr_]h mqg_[gh]h aZ\_"~_gby I I ?nbfh\ B H ?nbfh\Zz
> . . 2

i L < i K i ,QWHG

5()(5(1&(6

$QGUHHY 9 , 3HGDJRJLND WYRUFKHVNRJR VDPRUD]YLWLMD >3HGDJRJ\

,SSROLWRYD 1 6WHUNKRYD 1 $QDOL] SRQMDWLMD 3SHGDJRJ
>$QDO\VLY RI WKH FRQFHSW *SHGDJRJLFD'H®GRQDBOWLR® 3URHMV MW QFGE
WLRQ QR SS %

JHSVN\ 9 ( ,QQRYDFLL VRYHUVKHQVWYRYDQLMD GHPRNUDWLL )
> PSURYLQJ GHPRFUDF\ LQQRYDWLR QW XD BXE® N Y B MR/SP QW @H U RY R/RL
RI VRFLDO IRUHFDVWLQJ UHVHDUFK 37UHQGV  3XEO S

1D]JDUHW\DQ $ 3 &LYLOL]DFLRQQ\H NULJLV\ Y NRQWHNVWH 8QL
SURJQRJLURYDQLH >&LYLOL]DWLRQ FULVHV LQ WKH FRQWH[W RI XQL\
ORVFRZ OLU 3XEO S

2]KHJRY 6 , 6ORYDUY UXVVNRJR MD]\ND >5XVVLDQ GLFWLRQDU
WLRQ 3XEO S

3RORQVN\ 9 0 B6ORYDUY SR REUDJRYDQLMX L SHGDJRJLNH >'LFW
+LJKHU 6FKRRO 3XEO S

5R]IKNRY,QGHNV XYHUHQQRVWL LOL VWDWLVWLFKHVNLH PHWRG\
MDP >KRQILGHQFH LQGH[ RU VWDWLVWLFDO PHWKRGYV WIRUBNWHRW W
VKNRGLJIJK 6FKRRO 3ULQFLSD QR Ss +
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6RORGRYD ( $ )DVRO\D $ $ (ILPRY 3 3 3UREOHPD XSUDYOHQLMD VO
REUD]JRYDQLMD >7KH SUREOHP RI PDQDJLQJ FR P SSH[D O W IQUW B PRIBWUQ V\V
Rl KLJKHU VFKRRO Ss +

BRORGRYD ( $ (ILPRY 3 3 7UDQVGLVFLSOLQDUQRVWY *+ VRYUHPHQQDVN
JUDFLL ]QDQLM >7UDQVGLVFLSOLQDULW\ + D PRGHUQ ,@@HIMWERRDO WHFKQ
REUD]JRYDQMVMHIUDWLRQ RI (GXFDWLRQ QR Ss +

)DVRO\D $ $ 6LVWHPD XSUDYOHQLMD LQQRYDFLRQQ\P NRPSRQHQW
PDQDJHPHQW V\VWHP RI LQQRYDWLY HOERPBRQMHGW NV QRIMIX B @EW D HRGYYXIF@IWHL R @
‘RUOG RI (GXBXWDR/QRQ LQ WKH ZRUWOG QR SsS

6 XEPLWWHG

$ERXW WKH DXWKRUV

(ILPRY 3DYHO ®BHYOGIRVYIFKKDVVLVWDQW SURIHVVRU &KDLU RI DSSOLHG FRPS
ORVFRZ 8QLYHUVLW\ RI 3VI\FKRORYYS RQGF&R BDYING &KRVEK\GADBWWARY 3K '
SBHGDJRJ\ DNPHRORJ#EN UX

(ILPRYD ,ULQD MRAURYQBHVHDUFKHU 5HVHDUFK /DERUDWRU\ 3HWHU WKH *U|
WHJLF 5SRFNHWK)IRWPHYRURGVN\KBZURIKY&FLDRV)LQD #PDLO UX

JRU FLWDMPIRRFQ3 3 (ILPRYD , 2 3HGDJRJLFKHVNLH XVORYLMD IRUPLURY
JRYDWHOTQRM VUHG\ Y\VVKH3R GOFIRIEG R ORFFOYGIGMIQRQND IRU IRUPLQJ LQQR
WLRQDO HQYLURQPHQW DW D @ IQMHUUB 6 XW D WRLEQWCHRI YIMIMMRIW RW (B RFDW LR Q

YRO QR Ss i 2, ,QWHG
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7KH DUWLFOH DOVR GLVFXVVHV WKH DSSHDUDQFH RI WKH QHZ SKLORVRSK
LH &',2 &RQFHLYH = 'HVLJQ + ,PSOHPHQW * 2SHUDWH VHHNLQJ WR XS
DQG HQULFK WKHP ZLWK ZRUNHG RXW SUDFWLFHYV
H\ZRUGQLYHUVLW\ VWXGHQWY HGXFDWLRQDO WHFKQFRP®RINH®BWULRNMHFW SURM
SURMHFWYV

Fh” _jgbazpby kbkl_fu \ukrJh\shdkhf \ dhgp_ o ]] ijhreh]h
jZah\Zgby \ Jhkkbb Ij_[nklhe_Irbygby @ >ZggZy |_ogheh]by h
rbjhdh]lh ki_dljZz az~Zq \Zmgg cgby pbuwez bf \i_j\u_ Zijh[bjh\ZgZz
dhlhjuo y\ey |ky ih\ur_gbgZdZgekx]bZzkdbo m]Jhevguo rZolZo ijb
h[jZzah\Zgby ?_j r_gb_\ aldyudlgébghcikhgZezZz HgZ ijh~ _fhgkljb
f_j_ azZ\bkbl hl bgl_]jZpbb hjjhXxaédXZ\ukkdmx wnn_dlb\ghklv b \ua\Zz
ghl]h gZmqggh bkke_ ~h\Zl_ eekdt]hl bj\tkkib~jm]bo kn_jZo wdhghfbdb
1zl _evgh]lh ijhp_kkh\ Bgl_bz2dbhgbuggh]h jZa\blby
ih~oh” "he g h[_ki_gblv hHegM\ gd&Zly b» y | _ogheh]bb ©h[mqg_gb _
kim~ _glzZfb kh\j_f _ggufb agzZgbokildbijft aZzdexqZ |ky \ ihemqg_gbb agZz
n_kkbhgzZevgufb Z\udZfb gbkibkh\ghh 1h hiulz > k @ Hg ijbh[j_
klyfb j_rZlv ijZdlbq_kdb_ aZZZlkly [eZ]h"Zjy j_r_gbx j_Zevguo aZ”"Zq

< gZklhys__ \j_fy \h fgh]boijhlpkik& _ ijZzdlbg_kdhc ~_yl_evghklb
kdbo \maZo gZ[ex"Z_Ilky &xg@dfbllhysvgu\g_fy h*ghc ba gZb[he__ rb
jZaju\ f_""m ihemqg_ggufb kjlmdth dkihkevam_fuo b wnn_dlb\guo nhijf
| _hj_Ibg_kdbfb agzZgbyfb W[mpZdlbyg » _ckl\b_f y\ey Iky ijh_dlgh
kdbfb gzZ\udzfb WIh h[mkehkke gth\iZIf evkdZy ~_yl_evghklv klm~
glh kbkl_fzZ h[jZah\Zgby \ Jhkkhtkrbuwezng_[guo azZ\_" _gbc dhlhjzZy
bagZqZevgh ihkljh_gZ gZ ©mgzZgbghhpg Zebam |ky \h fgh]l]bo \maZc
jZ"b]f_ agZgby + mf_gby * jga\bdbé KWNZg >ZggZy nhjfZ h[mqg_gby
hkgh\gh_ \gbfZzgb_ m”~_eyeHEabmiw\hhkgbxz f_Ih”~_ ijh_dlh\ dhlhjuc
agZgbc h[mqgZxsbfbky H~rgAdhjlujughlZge bkihevah\zZIvky \ ;,; \
guo mkeh\byo \hklj [h\Zgguflb Fl\ewk#dhohayckl\ _gguo rdheZo KR:
m _ g_ ijhklh agZgby Z mK_gbmqgight Ihgdb aj_gby f_Ih” ijh_dlh\
gylv bo gz ijzdlbd_ > @ ueZhmikghvsdg Zf_jbdzZgkdbf nbehkhnhf
\maZo gZ g_h[oh”bfhklv j_rigbghehgdlicb i_~Z]lh]hf > >vxb dzd
ijh[e_fu h[jZlbeb \gbfZzgb_ @h[mikg_jgb_ qg_j_a ~_eZgv_2 > @ Mq_c
"bg_ ;; \ Jy®” \mah\ =_jfZzgblbkbh@&bM Ha Ih]lh qlh kzZf h[mqgZxsbcky
eZg”h\ Mgb\ _jkbl_ | ijbdeXhygauoggdmdijhp_kk Zdlb\ghc ihagz\z
>xkk_evrh)DFKKRFKVFKXOH 'eVYHOGRWI evghklb Hg nhjfmebjm |
BQLYHWV@WYyb\ jkbl_ | >micjk[mjim hkms_kl\ley | ihklZgh\dm p_e_c
Wkk_g 8QLYHUVLWIW>"ah\WEXDY aZybf@ |Iky ihbkdhf kbkl_fZlbaZz
FzZzZkljbolkdbc mgb\_jkbl_| Gbh_¢ceZgg’'gdebahf bgnhjfZzpbb djblbqg_kdb
ODDVWULFKW>8@L e yhkdbe\Mghkfukeb\Z | bs_ | kihkh[u j_r_gby
\_jkbl_I 8QLYHUVLW@gPX_.j|j@Qe _fu h[h[sZ_| b ~_eZ_ | \u\h”u
kbl | :Zo_gZ $DFKHQ 8QLYHUMWW)\ RiggesahHG | k\hx ~_yl _evghklv
6FLHQ¥HX 1Z4d_"msb_ bg _g_lpguhemqg_ggu_ j_amevliZlu <k_ wlh iha\h
rdheu b I_ogbg_kdb_ mgb\_jllyl lluf@Rijbh[j_klb hij_~_e_gguc hiul
DZgzZ"u ?\jRYupbiKh_~bg_ggk]J]Rlhkkbb gz f_Ih”~ ijh_dlh\ h[jZIbeb
Dhjhe_\kI\Z :abb b Gh\hc A\geZigZdpb_[h ] ;hevrh_ \gbfzZgb_
e__ mgb\_jkbl_ITh\ \ kljzgZdo fimfZ eye ba\_klguc jhkkbckdbc i_"~Z]h]
k @ \ayeb gZ \hhjm™ _gb_ h[KZab\ZR Zewdgne x > k @ Hg jZkdjue _1h
| ogheh]bx ©h[mqg_gb_~ ckkdkygth\d b&hklZ\eyxsb
ijZzdlbdh hjb_glbjh\Zggh_ h[mgt gbZevguc hiul hfmgZ_fh]l]h dhlhjuc

lhgylb_ ©h[mqg_gb_ "~ ckKlnéd fd [llv \uy\le g i_~Z]h]hf
Zgle DFWLRQ OHDUQLQJ \V\izj\j]Z4gkh2Apbhgguc hiul kzZfh]lh i
gh \ h[hjhl Zg]ebckdbf bkkezZYhJZIl_e f
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db ©F_g_~"f_gl2 _"_]h”gh idh\hGyIlkkijhe_ _ rbjhdh bkihevam_fuf f_
fZjd_Ibglh\u_ bkke ~h\Zghly*"hfjg\fayZzdky Zgd _Ibjh\Zgb_ KIim~ _glu
jZaebqgguo fZjd_Ibg]Jh\uo ijkZtdhj\zaljZ[Zlu\Zxl Zgd_Im b kh]leZkmxl
fZIbdZ dhlhjuo nhjfbjm_lky dZzm~~jhZgb_ k ij _ih~zZ\Zl_e f GZ ijh
fzjd _Ibg]l]Z k mqg_Ilhf ij_~eh\_gbeghzZ[HZjd _Ibg]h\h]h bkke_ _~h\Zgby
Ilh~Zl _e_c dhfzgnrzf ~Z _lky f_kypz ih bkl_q_

Bkke ~h\Zgby ijh\h~yllgyb dibldhhhpuo hgb ~he gu ij_a_glh\Zlv
]JimiizZo + g_e dhlhju_ i\hejmhp_Kklgu_ j_ameviZlu i_j_ "~ k\hbfb
kh\f_klghc jZ[hlu ij_\jZszZxdkgmjlddhbdzfb b ij_"klZ\bl_eyfb jZ[h
fZgru 1j_ih”rzZ\Zl_eb \ukImiZik?*Aljkelr azZdZaZ\rbo ijh_dlu
dhgkmevlizZglh\ hdzZaul\Zxsbo I§hp” *"mljgthpi_kk jZ[hIﬂZg’;Z"
ihA” _j°dm \ \u[hj_ |_fu h[t _dilrbgkhk\auf ijh_dlihf fh gh jZkkfhlj_lv
"h\Zgby Z IZd‘_f_Ih"h bdEjmy~ghkle ~h\zZl_evguo ~_ckl\bc ij_»
ihal\heyxsbo j_rZlv ihk _klzue aggilo gZ jbkmgd_

J b k :elhjblf jZzajz[hldb b ij_a_glzpbb fZjd_Ibg]lh\h]h ijh_dlZz
)y L J $OJRULWKP RI GHYHORSPHQW DQG SUHVHQWDWLRQ RI D

L _ fZlbdzZ ijh_dlh\ \dequehI]bqk kidbo klhfZlheh]lbqgq_kdbo mken
rbjhdbc ki_dlj fZjd_Ibglh\uojZja\e dZl _evguo aZ\_~ _gbc kZehgh\ kit
fZjd_Ibg]l]h\h_ bkke_"~h\Zgb I hjugahR\yh b djZkhlu dhfivxl_jguo
lj [bl_evkdbo b ijhfure_ggup_Ihl\jAjh\Bgl_jg | b khpbZevguo k_I_c

fhehdh qgZc dhn_ rhdhezZnblighkbddmkh\ kihjlb\guo dhfie_dkh\
ilbpu fbg_jZevgzZy \h~rzZ dhffligxld pdbckl\_gghlh iblzgby jZ~bh\_sZ
hj]l _ogbdb kmobo kljhbl_egdyo wf§_klh&Zm~blZ bg bgbjbglh\uo b *j
dhe[Zkgu_ 1Z[Zqgu ebd_jb\lmfhqldhdh kIm~_glzZfb ijh\h~ylky
dhg”bl_jkdb_ dhgk _j\bjh\kdkaeu "h\izZgiby ih m~h\e_ I\hj _gghklb ih
nxf_jgu_ b km\_gbjgu_ ba”*ljelhpl be”g Ih\ZjZfb b mkem]Zfb fh”_e_c
b mkem] h[jZah\Zl _evguoih{Z9ydhbkdBaebgqguo Jjmii ihdmizZl_e ¢
"bebsgh bihl_ggh]lh dj_"blh\Wgdbyj Hpbb b dhgdmj _glguo ij_bfm
IlhkljZoh\Zgby Imjbklbq_kdbkld dhkbZzogob gZ jugd_ ijh*\b"_gby
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kib”r_lI_evkl\m_1| hiul goddgkelbgglh&m”"Zjkl\_gguc mgbhb)
\ kj_” n_" _jZevguo gZPptb[rb Kelwguno ~ _jZevguc mghb)\_
bkke_"~h\zZIl_evkdbo mgbA] jkbl_1h\
b jy»_ | _ogbqg_kdbo bgklblphleh\ Lhh \ fbj_ ihy\beZkv
kdbc ihebl_ogbg_kdbc ml:gebh\k_hjrkkbyl_ijh_dlgh hjb _ gIth\Z
<ukrZy bg' g _jgZy rdheZ MjZevkihnlh & ,2 &RQFHLYH =+
n_~_jZevgh]h mgb\_jkbl_J|ZSOHPRKHQHNE =+ ZSHUDWH beb I
]hkm~AZjkl\_gguc mgb\_jkbBEaljA[kdu\Zc £ <g_"jyc £ Mij
mijZ\e _gby b jZ"bhwe _dljhglkdb :kljZz
J b k Nbehkhnby ijh_dlgh hjb_glbjh\Zggh]lh h[mqg_gby
) L J B3KLORVRSK\ RI SURMHFW RULHQWHG OHDUC
Hrgbf ba Z\lhjh\ b JeZ\guobbki hheehdm\x Il ky klZg”*Zjlu &',2 \
&',2 yley |lky W Djhmeb \hadbIbhé¢mxslky gz f "\ngJh’\ghf
Kdhedh\kdbc bgklblml gZmdblpm~dghkh]btu ih ijh~\b° _gbx &
Kdhel_o Hg kgblz_1 qlht &N2ijh\wWhMlylky kh\f_klgh Kdhe
g_ ~h]fz Z gzZ[hj b~r_c dhlbjul_gJklIthf kljzl_]bg_kdbo bgbp
\k_]h ijba\Zgu ihfhqv mkbeblv kihy _kl\m] gZ iehsz~d_ :]_gl
xsb_\\maZo h[jZah\Zl_evguklijjhljdffg_kdbo bgbpbZIlb\ khk
b gZkulblv bo hljz[hlZggufb i(jiZ)a_t]Irdengpby ©&',2 5XVVLD jhi
D <k_fbjghc bgbpbzZlbMmau&m?2ml jZa\b\Zlv ijh_dlgh
\ gZklhys \j_fy ijbkh_"b¢gljehb\izvg § hu_ bg‘_g_jgh_ h[jZah
r \mah\ ba kljzg fbjz A I@f gbkeehgn _|j _gpbb ijbgyeb
jhkkbckdbo <uimkdgbdbj \mlkalizZ\\b]JI* eb k\ur _ \mah
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leZgbjm _|ky j_ZebazZpbylebg bg&'f22jm]l]bo \mah\ WIlh [ _am
\ jZfdZo dhgkhjpbmfzZ dhéhj\igh [rghllu b i_jki_dlb\guc \_dlhj
kha"Zg gZ [Za_ Kdhel_oZzh bdLgh khd b ]_rglbjh\Zggh]h himqg_gby
ihebl _ogbg_kdh]h mgb\_jRbImbZ & Jhtkkkbb
KIBKHD
BKIHEVAH<:GGHC EBL?J:LMJU

>vxb >1_7Z]lh]bdZ b ikboheh]by fure_gby > >vxb + Fhkd\Zz EZ[bjbgl

F_""mgZjh~rguc k_fbgzj ih \hijhkZf bggh\Zpbc b j_nhjfbjh\Zgbx bg _g_jghlh h]
©<k_fbjgZy bgbpbzZlib\z &',22 FZl_jbZeu "ey mqgZklgbdh\ k_fbgZzZjZz ih~ j_~ G
b : X MfZjh\Z + Fhkd\Zz Ba” ~hf FBKbK + k

HnbpbZevguc kZcl :GH ©:]_glkl\h kljZl_]lbg_kdbo bgbpbZIb\ ih ijh*\b _gbx gh\u
>We_dljhgguc j_kmjk@ + J_"bf "hkImiz KWW S DVL UX

HnbpbZevguc kZcl mghDFjKBQ IBZQBYHUVLW\ RI>$SeS @ Ljt G ghELH ® i H\M@
J_"bf "hkIKWWS ZZZ DDFKHQ GH

HnbpbZevguc kZcl mgD\FKKIREKVEKXOH '"sVVHONGRUWIjEQdYH U KIMYKk @
J_"bf "hklmiz KWWS Z2ZZ IK GXHVVHOGRUI GH

HnbpbZevguc kZcl mghbDDKWIULF KW BW@e YHPMIgWE j_kmjk@ + J_"bf "hkimiz
KWWS 2Z2Z PDDVWULFKWXQLYHUVLW\ QO

HnbpbZevguc kZcl mgBQIENHUNLWIW "X DWEX Ul jWMHIQ j_kmjk@ + J_"bf ~h
klmiz KWWSV ZZZ XQL GXH GH

HnbpbZevguc kZcl mgdQL¥HUVZWIWWE_dIQlgguc j_kmjk@ + J_"bf "hkimiZz
KWW S ZZZ XQL NRHOQ GH

I+

I+

IZ\empdbc Himg_gb_ ~_ckl\b_f ijZzdlbg_kdbc hiul \ Jhkkbb : < IZ\empdbc Mi
i_jkhgzZehf =+ + < + K
lhih\ < I1php_kk h[mg_gby ~_ckl\b_f \ ~_ckl\bb < E 1Ihih\ MijZ\e_gb_ i_jkhgzZehf
< + K +
Kh\j_f_ggu_ i_"Z]lhlbg_kdb_ b bgnhjfZpbhggu_ I_ogheh]bb \ kbkl_f_ h[jZah\Zg
kh[h[b_ ? K lhezl F X ;moZjdbgZ + Fhkd\Zz :dz”_fby + k
RZpdbc HKH_AZ]lh]bg_kdb_ khgbg_gby \ | K L RZpdbc * Fhkd\Z Ijhk\_s_gb_ +L
RZpdbc HK_AZ]lh]lbg_kdb_ khgbg_gby \ | K L RZpdbc +* Fhikd\Z+ Ijhik\_s_gb_
YeZeh\ N_yl_evghklgh dhfi_l_glghklguc ih*oh” d ijZzdlbdh hjb_glbjh\Zgghfm h
gbx N = YeZeh)\ Bgl_jg_I "mjgZe ©Wc" hk? + + yg\Zjy
SHYDQ¥FVBLRQ OHDUQLQJ 1HZ WHFKQLTXHV IRU PDQDJHPHQW + /RQGRQ
Ilhkimibez
H[ Z\lhjZo
>j =Zgkmzj DjbWjpzdhj P_gljz jZza\blby \ukr_]lh h[jZah\Zgby b ih\ur_gby dZq_|
Mgb\_jkbl_1Z >mck[mj] Wkk_g =_jfZgby 1 >mck[rfhldImjegNdklognfkp dhc*
ebl_jZImj_ b dmevimjhe RO V#HAXQLXGWL D Q
G_j_Ibgz ?\]_gby :e_ax\ ™mXsbc dZn_"jhc fZjd_Ibg]Z N=;HM <IH ©Fhj*h\kdbc
lhkm~ZjklI\_gguc mgb\_jkbl_I bf G | H]Z]_\Za Jhkkby 1 KZjzgkd me ;hevr_\bklkd

wdhghfbg_kdbo gZmd ijhn_kkhj FK PDUNHWLQJ#HFRQRP PUVX UX

Dhjhdhrdh Xeby <ezZ”bfbhip\giZl dzZn_"ju fZjd_Ibg]l]Z N=;HM <IH ©Fhj*h\kdbc Jhkm
ANZjkI\_gguc mgb\_jkbl_I bf G | HJ]zZj_\z2 Jhkkby ] KZjZgkd me ;hevr_\bklkdzZy
wdhghfbg_kdbo gZmd -XOLDB.RURNRVKNR#PDLO UX

>ey pblbjh\Zgbgkmzj HBHiuwljijh_dlgh th glbjh\Zggh]h h[mqg_gby
ghc jZ[hlu kIm~_glh\ \maz D >j =ZgkmZ] ? : G_j lbgZ X <
i L < i K i ‘2, ,QWHG

ZgbaZpbb dhfz
hrdh Bgl_1]jZ
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'"HZH\ - 3HGDJRJLND L SVLKRORJLMD P\VKOHQLMD >3HGDJRJLF
IDEVULQWK 3XEO S

OH]JKGXQDURGQ\M VHPLQDU SR YRSURVDP LQQRYDFLM L UHI
S9VHPLUQDMD LQLFLDWLYD &',2° ODWHULDO\ GOMD XFKDVWQLNRY VI
UHIRUP RI HQJLQHHULQJ HGXFDWLRQ **OREDO LQLWLDWLYH &', 2"
0,6L6 3XEO S

21¢FLDO ZHEVLWH RI $12 *$JHQF\ IRU VWUDWHJLF LQLWLDWLYHV WR

2IILFLDO BWEXKHWQHEQLYHUVLW\ RI $8310QBBO6F DMQ KWW S ZZZ DD

2IILFLDO JBENKWHKVYFKXOH '*VVH®GRIUO BRAN HUWLRWWWS ZZZ IK

2IILFLDO DBDBWMWWH FKW SQDYODEIOW\DW KWWS ZZZ PDDVWULFEK)

2IILFLDO BIQEYHWN LW IW 'XLYEXIUGDEFYH®W KWWSV ZZZ XQL GX}

2IILFLDO BQEYHWN LW IWYRLPDEOH DW KWWS ZZZ XQL NRHOQ G

3DYOXWVN\$ 9 2EXFKHQLH GHMVWYLHP SUDNWLFKHVNLM RS\W

LQ 5XVB\SLWDD@ OHQLH SBHURGDQRP O0DQDJHPHQW QR S
3RSRY 9 / 3URFHVV REXFKHQLMD GHMVWYLHP Y G H8BWDYIOHOLKH
SHUVRQDSHRIRQQHO ODQDJHPHQW QR Ss +

6RYUHPHQQ\H SHGDJRJLFKHVNLH L LQIRUPDFLRQQ\H WHKQRORJL
DQG LQIRUPDWLRQ WHFKQRORJLHY LQ WKH HGXFDWLRQ V\VWHP@ 0
6KDWVN\ 6 7 3HGDJRJLFKHVNLH VRFKLQHQLMD 9 W >3HG

BURVYHVKFKHQLH 3XEO YRO S
6KDWVN\ 6 7 3HGDJRJIJLFKHVNLH VRFKLQHQLMD 9 W >3HG
SURVYHVKFKHQLH 3XEO YRO S

<DODORY ) * 'HMDWHOTQRVWQR NRPSHWHQWQRVWQ\M SRGKR
>$FWLYLW\ DQG FRPSHWHQFH EDVHIXBB W QRBIK WW $HKIDUF QO H L RYWHIGHR
MRXUQDO 3(LGRV’ -DQXDU\

5HYDQV 5 $FWLRQ OHDUQLQJ 1HZ WHFKQLTXHV IRU PDQDJHPHC

6 XEPLWWHG

$ERXW WKH DXWKRUYV
Ganseuer Christian fDQDJLQJ GLUHFWRU &HQWUH RI +LJKHU (GXFDWLRQ I
Rl "XLVEXUJ (MRVWHWQWKDXVZHJ 6WU 'XLVEXUJ *HUPDQ\ 3K "LQ *HUP
8QLYHUVLW\ RI 6LHJHQ FKULVWLDQ JDQVHXHU#XQL GXH GH
I1HUHWLQD (YJHQLBHOG NY¥KBYWQIRI ODUNHWLQJ 2JDUHY ORL
%ROVKHYLVWVND\D 6WU 6DUDQNIN PHXWWHMWL QI¥HBERQRR FRQ/RP U K
. RURNRVKNR <XOLD UODBDBPBEKRDOXWVWOLDLVWDQW SURIHVVRU &KDLU RI

BWDWH 8QLYHUVLW)\ %ROVKHYLVWVND\D 6WU 6DUDQVN 5XVVLD
JRU FLWDWVREHU & 'U 1HUHWLQD (2S\W .RURMNMRWRRRRUL HO W L U R

FKHQLMD L RUJDQL]DFLL NRPDQGQRM UDERW\ VWHMQHQWRY G R1DJ B IS\

RI WHDPZRUN DPRQJ X QQWHU VREEADN B/ KBOAMIMDVRE % K RQW L RvQl

QR Ss i "2, ,QWHG
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:gZeba k\yab f_""m dzl_]tjikhydbzZiglhhc gZmqgghc dZjlbgu fbj
\h~bl d h[jZah\Zgbx dzZl _fllhjjhnZghghgech\h]h dzZq_kI\Z fure
kljmdImju dZd p_ehklghkkb*"Zagtf kgjZitZ\e_gbb gZpbhgZeyv
kiI\Z eh]bq_kdh]h ZgZebaz kekehhZdvghrkdb_ mgb\_jkbl_lu ki
AN yl_evghklb b "Zevg_cr_k[]kg gZlwbkbg_jlJbx h[t_~bg_gby
agZghbc guo agZgbc b h[jZzah\ZIl_evgh]h i

< wlhc k\yab ijb nhjfbjh\ZgWghgfzh[jZah\Z]l_evghf ijhkljZc
mqgghc dhfi_| _glghklb kim~_ HMlhbhdgdewgu_ bkke ~h\ZIl_evk
oh”~bfh g_ ijhklh jZkdju\Zlwn jghhekdlbhlijbh[j_|I_ggu_ mgb\_j
N evguo dZl_lhjbc \ gZmqgulazfbhjbykl gtk i_j ~h\uf hkgZs _
b bkke "~h\zZIlv kihkh[u bo YZZbfbhK\¥wdhc [Zau gZmqgqguo |
\ \b”r_ dZl_]hjbZevguo kljmdladgjbchljig _2hij_~_eyxl g_h[oh”"Db
xsbo _~bgkl\h p_ehklghklvkimshjkk\ _gghc dhjj_dlbjh\db kljm
ijhklh ZgZebabjh\Zlv hi*_evukhthgyZlygypy h[jZah\Zl_evguo ijh
ml\_j "~ _gby azZdhgu ijbgpbNMuybdb\Zyu\hafh ghklv kha”"Zg
ykgblv bo f_klh \ jzfdZo |_Kjl\lbgg ukadbo[jZzah\Zl_evguo klZg
kbkl _f gZpbhgzZevguf bkke_~h\ZIl_evkoc

Nhjfbjh\Zgb_ gZmqghc dh¥ijkbylghf ke _~m_| fZzdkbfZevgh
klb m kim~ _glh\ \ukrbo mg_lbglo]jdZh\Zlv j ameviZlu gZmqgl
gbc fh™ | [ulv j_Zebah\Zgh*h\Ebkkevikdhc ~_yl _evghklb \ h
dhfihg_glh\ g_j_a ihklZzgh\di_&Wgud mjop_kk LZdh_ h[h]Zs_g
b kh” _j"Zgby mqg_[ghc "bkfbigbhguahjdbjh\Zgb_gh\luo \ dZqg_
j_a nhjfu f_Ih”u b kj_"klI\ghf\dhéglhaZz gbb dhfi_I_gpbc \uim
xsb_ hkgh\gu_ "b”Zdlbg_kdbdhhjtbgpmiu | kihkh[kI\h\ZIv ih\ur_
himqg_gby kihkh[klI\mxsbo \bjZ[dhddmjZ glhkihkh[ghklb \ Jeh]
mqguo dhgp_ilh\ dZd dexg_\h¢j@ah¥Zpblevghf ijhkljZgkI\_

KIBKHD
BKIHEVAH<:GGHC EBL?J:LMJU

;juebgz BMfbjh\Zgb_\_"msbo bkke_"~h\Zl_evkdbo mgb\_jkbl_Ih\ fbjh\h
gZ ijbf_j_ Ihfkdbo gZpbhgZevguo bkke_~h\Zl_evkdbo mgb\_jkbl_Ih\ B <
Nbehkhnby b ImfZgblZjgu_ gZmdb \ bgnhjfZpbhgghf h[s_kI\_ i i<

<"h\bg KBBI_]ljZpby ijhp_kkZ ]1_g_jZpbb ghl\uo agZgbc b dhff_jpbZe
gZmqggh bkke_"h\zZl_evkdhc ~_yl_evghklb \ gZpbhgZevghf bkke_"h\ZI_evkdl
> < Hdmg_\ B : =heh\mrdbg Bgl_JljZpby h[jZah\Zgby i i< i K

FZcdh\zZz K<gwhljbnbjf_ggh_ h[mg_gb_ dzZd bgkljmf_gl ih\ur_gby dhgdn
\ bggh\Zpbhgghf h[s_kI\_ K W FZcdh\Zz Mg_[guc wdki_jbf_gl \ h[jZah\Zgh

FZcdh\zZ KDhWf_jpbZebaZpby j_amevIiZlh\ gZmggh bkke_"h\ZI_«
dzd hkgh\ghc nzdlhj bggh\Zpbhggh]h jZa\blby gZpbhgZevgh]lh bkke_7!
K W FZcdh\Zz B : =heh\mrdbg Ba\_klby \ukrbo mqg_[guo az\_~"
H[s_kI\_ggu_ gZmdb i i< i K i

FZke_ggbdh\ZF_Eh*bdqg_kdb_ hkgh\u h[mg_gby kim”~_glh\ bg ' _g_jguo |
E < FZke_ggbdh\kbdhejh@y b i_~Z]lh]lbdZ f_lh”"bdZ b ijh[e_fu ijZdlbg_kdh’

i« i K i

FZke_ggbdh\2ZNhgfbgh\Zgb_ ijhn_kkbhgZevghc dhfi_l_glghklb m kim~*_¢
\mah\ E < FZke_ggbdh\zZ >b *j @ K[hjgbd gZmgguo Ijm~h\ 6ZRUOG

GZmfdbg Kh\B f_ggh_ khklhygb_ bg _g_jgh]lh h[jZah\Zgby \ Jhkkbb
kh\_jr_gkl\h\Zgby G B GZmfdbg >b *j @ i KZjzZgkd Ba” \h Fhj*h\ m¢

Hdmg_\ HNhgfbjh\Zgb_ fZjd_Ibglh\hc dhffmgbdZpbhgghc iheblbdb b ih
\maZzZ gZ jugd_ h[jZah\Zl_evguo mkem] > < Hdmg_\ K W FZcdh\Zz K|

iL « Ki i
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KzZefb >Kha~Zghgb\ jkblfdpA\h]hezkkz > KZefb i_j k Zgle im[ebdZpbb
<k _fbjgh]h [ZgRiizZkd\Z Ba” \h ©<_kv fbja i k

'"HHP 5 7UDQVIRUPLQJ +LJKHU (GXFDWLRQ LQ :KRVH ,PDJH" ([SORULQJ W
8QLYHUVLW\ LQ (XURSH DQG $VLD 5 'HHP ORN .Di +R i/3/XFDV  +LJKHU (GXI

Ilhkimibez
H[ Z\lhjZo
Hdmg_\ > _gbk <bdlihphi\bddhj ih wdhghfbd_ ~hp_gl dZn_"ju wdhghfbqg_kdhc |_
N=;HM <IH ©Fhj*h\kdbc Jhkm~Zjkl\_gguc mgb\_jkbl_I bf G | H]Zj_\Z2 Jhkkb
me ;hevr_\bklkdzy 7 dZg"b”r"Zl wdhgBGHPP Abo gZmd RNXQHY

FZcdh\zZ K\_lezZgz W mEprtgNlgdZn_"ju fZjd_Ibg]Z N=;HM <IH ©OFhj~h\kdbc
lJhkm~ZjkI\_gguc mgb\_jkbl_I bf G | H]Zj_\Z2 Jhkkby ] KZjzZgkd me ;hevr_\bklkd?Z
wdhghfbg_kdbo gZmd PDLNRYDBV#UDPEOHU UX

FZke _ggbdh\Z Ex~fbeZ <Zilfhavkkdd dZn_"ju h[s_gZmqguo "bkpbiebg Jmaz_\kdh]
bgklblmlz fZrbghkljh_gby nbebZeZ N=;HM <IH ©Fhj2h\kdbc Jhkm”Zjkl\_gguc

bf G | H]zZj_\z% Jhkkby ] Jmaz_\dZ me E_gbgz * Ahdlhj i_~Z]lh]bgq_kdbo gZmd PD

>ey pblbjh\Zigdsmng_\ > < Nhjfbjh\Zgb_ gZmqgghc dhfi_|I_glghklb m kim”~_glh\ gZp
bkke_"h\zZl _evkdbo mgb\_jkbl_1Ilh\ > < Hdmg_\ K W FZcdh\Z E < FZke_ggbdl
jZah\Zgby i i L < i K i ‘2, ,QWHG

5(0)(5(1&(6

%U\OLQD , 9 .X]PLQD $ 9 )RUPLURYDQLH YHGXVKKLK LVVOHGRYDWHO'
Y 5RVVLL QD SULPHUH WRPVNLK QDFLRQDOYfQ\K LVWVOHGRYDWHOJVNLK XQLYI
UHVHDUFK LQWHQVLYH YQQRWRMIMDL HVIKODIEXWWRD@ H QDXNL Y LQIRUPDFLRQ
3KLORVRSK\ DQG KXPDQLWLHYV LQ LQIRUPDWLRQ VRFLHW\ QR Ss
9GRYLQ 6 0 2NXQHY ' 9 *RORYXVKNLQ , $ ,QWHJUDFLMD SURFHVVD
FLDOL]DFLL UH]XOfYWDWRY QDXFKQR LVVOHGRYDWHOYJVNRM GHMDWHOYJQRVW
> QWHJUDWLRQ RI QHZ NQRZOHGJH JHQHUDWLRQ SURFHVV ZLWK FRPPHUFLDO
XQLYHUQWWVU@DFLMD REUWHRYD@ILMD Rl (GXFDWLRQ QR S
3 OD\NRYD 6 ( 9QXWULILUPHQQRH REXFKHQLH NDN LQVWUXPHQW SRY\VKI
QRYDFLRQQRP REVKKHVWYH >, QFRPSDQ\ WUDLQLQJ DV D WRRO IRU LPSURYL
8FKHEQ\M MHNVSHULPRXW UL REUDJRNBAMULPHQW LQ HGXFDWLRQ QR S
OD\NRYD 6 ( *RORYXVKNLQ , $ .RPPHUFLDOL]DFLMD UH]XOJYWDWRY QDXFKQR
QRYQRM IDNWRU LQQRYDFLRQQRJR UD]YLWLMD>QRPPRQBDNQRVRBRWVRQ HRGE B Y DRAXISE W N
DV D PDMRU IDFWRU LQ DQ LQQRYDWLYH GHYHORBWHQ D RNV B KQ B WIFKGIEQ \ H DY Bl GFHK
3RYRO]JKVNLM UHJLRQ 2E\HZKIOHMWHIQQ RH @0 X9ROJD UHILRQ 6RFLDO VFLHQFHV@
ODVOHQQLNRYD / 9 OD\NRYD 6 ( $U\XNRYD 2 $ B5RGLRVKNLQD <X *
FKHQLMD VWXGHQWRY LQ]JKHQHUQ\K VSHFLDOJQRVWHM >0HWKRGRORJLFDO IF
HQJLQHBVLRR@RJLMD L SHGDJRJLND PHWRGLND L SIWVRERREOGRBUDMB/LFKHVNR
SHGDJRJLFV WHDFKLQJ PHWKRGRORJ\ DQG SUREOHPV Rl SUDFWLFDO DSSOLI
ODVOHQQLNRYD / 9 OD\NRYD 6 ( $U\XNRYD 2 $ B5RGLRVKNLQD <X * )
NRPSHWHQWQRVWL X VWXGHQWRY WHKQLFKHVNLK YX]RY >(QKDQFLQJ SURIHVVL
XQLYHUVERUWE VM QDXFKQ\K S\ZIRXUGDRSY FRERWIDBWLRQ RI SDSHUV YRO QR
1IDXPNLQ 1 , OD\NRY <X 9 6HQLQ 3 9 ODVOHQQLNRYD / 9 6RYUHPHQ
REUD]JRYDQLMD Y 5RVVLL YR]JPR]JKQ\H SXWL HJR VRYHUVKHQVWYRYDQLMD >&
5XVVLD SRVVLEOH ZD\V RI LWV LPSURYHPHQW®@ 6DUDQVN ORUGRYLD 6WDW|]
2NXQHY ' 9 OD\NRYD 6 ( )JRUPLURYDQLH PDUNHWLQJRYRM NRPPXQLNE
LPLG]KD YX]D QD U\QNH REUD]JRYDWHOYTQ\K XVOXJ >6KDSLQJ WKH PDUNHWLQJ
RI D XQLYHUVLW\ DW WKH P D WBNERW QRINHG XX BDKQ\KQBIRGERGYEEEO@EWLRQ RI
SDSHUYV YRO QR Ss i
6DOPL - B6R]GDQLH XQLYHUVLWHWRY PLURYRJR NODVVD >7KH &KDOOHQJ
WLHV@ ORVFRZ 9HV PLU 3XEO
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'HHP 5 ORN .D +R /XFDV / 7UDQVIRUPLQJ +LJKHU (GXFDWLRQ L
Rl WKH *:RUOG &ODVV  8QLYHULVIIKHULGG KFDRIHR GBS R GIVA\D

6 XEPLWWHG

$ERXW WKH DXWKRUV

2NXQHY 'HQLV 9LYNWR BR¥FIWKRU IRU )LQDQFLDO PDQDJHPHQW UHV
Rl HFRQRPLF WKHRU\ 2JDUHY ORUGRYLD 6WDWH 8QLYHUVLW\ ¢
(FRQRP\ RNXQHYBG#PDLO UX

OD\NRYD 6YHWO D Q DUHHDWERYMDVLVWDQW SURIHVVRU &KDLU RI P
8QLYHUVLW\ %ROVKHYLVWVND\D 6WU 6DUDQVN 5XVVLD 3K

ODVOHQQLNRYZ /\XGPSOUR IFDMPUHERBLU Rl JHQHUDO VFLHQWLILF
Rl 2JDUHY ORUGRYLD 6WDWH 8QLYHUVLW\ ,QVWLWXWH RI OHFKDQLF
'U 6FL 3HGDYRPHQQLNRYD OY#PDLO UX

JRU FLWINWQR® ' 9 OD\NRYD 6 ( 0ORVPHORMNRLYD QDXFKQRM NR
X VWXGHQWRY QDFLRQDOTQR L¥\HOYH®RBD W H O/ LMLKW X QLLFY I B 7 5 W W W (
RI QDWLRQDO UHVHDRWHI XWMALNHL \RIB@WHHRIBDWIMREL RI (GXFDWLRQ
SsS i 2, ,QWHG
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J b k Kljmdimjz k_Ib \mah\ JN
) L J 7KH VWUXFWXUH RI WKH QHWZRUN RI XQLYHUVLWLHV LQ V

< jZg__ \uiheg_gguo bklkler_%lw\gagbf_ Ih~"bq_kdb_ kbkl_fu ih”~]h
yo Z\lhjh\ [ueh mklZgh\e_ghh\dbhd BM \ bg _g_jguo \maZo ij_"
"he gu Jhlh\blv kim”_glh\ AMheXklezx\bym\e_gq_gb_ kim”_glh\ \h \k_ _
bgl_]jZpbb h[jZzah\Zgby b g@ddb GAijbf_j kbkl_fz G B GZmf
ghf khljm~rgbqg_kI\_ k ijhfurediggBkhkxgh\u\Z |ky gZ bgl_]jZpbb \k_o
b [bag_khf Z bo \uimkdgbdb d¢hetitgg_klldlwWbg  _g_jghc ih~]lhlh\db > @
weblgufb \ukhdhd\ZebnbpbfZh¥?Zglgufphr \hc + gZ h[mqg_gbb ~bkpb
ki_pbzZebklzfb > @ Djhf_iellngh @d@BA#&lgh\u bg _g_jgh]lh I\hjg_klI\ZzZ
mgb\_jkbl_lu kha~Zxl gh\u_ mglZzdZgVgu_"*_gby2 > @ H~”gZdh hgb g
\hafh ' ghklb “ey wnn_dlb\gh]Jimn[hkmgglbZx|l nhjfbjh\Zgby m kim”*_g
BB> \ \b”"_ rbjhdh]h ki_dIpA Amyr*Zpbb d BB> b dhfi_|_gpbc
f_glZevguo b ijbdeZ”guo bkH&Z khXxZbloky ihemq_gby fZl_jbZevguo
nhjfbjh\Zgby ba\_klguo \ JhktkdbdbhbZdbhomguo ijh*mdlh\ < k\yab k wlilbf
[_"hf gZmqgguo rdhe h[_ki_qygey Wyn ZddimZevguf ijh\_~_gb_ bkke_
Ib\ghlh ljZzgkn_jZ I_ogheh]b®fh\ggbe ggZZijZ\e_gguo gZ |_hj_Ibg_kdh_
kzfhklhyl _evgmx jZajZ[hldm thjhkghdZpgbx b jZajzZ[hldm f_Ih~bq_kdhc
klzg~zZjlh\ h[jZzah\Zl_evgubkbkjh]fjzfif hj_Ibg_kdh]h b ijZzdlbg_kdh]h
k "jm]Jhc £ ij_"tyleyx!l ih\ur_gddm¢gj by BB> h[_ki_gb\Zxsbo \h\le_
\Zgby d kim”~_glzf i_j qg_gv b9eZg'b gbbyobfh \k_ wlZiu bggh\Zpbhgghl]h
dhfi_ | _gpbyfb “he” g [ulv rbjplkdénZfrk ihemqg _gb _f dZd g _fZl _jbZevguo
ebjh\Zggh]lh \ klzg”rZjl _ ~eyld dlhbg fE[lohhbZevguo bggh\Zpbhgguo
A"bfh \dexgblv \ ihAThlh\dm d BB "mhdfih\ >ZggzZy klZlvy ihk\ys_gZ
jh\Zgb_ bkke_~h\Zl_evkdbo dfzfdZlewpfon wlZim ijh_dlbjh\Zgby IZdhc
b ij_ih~r"z\zZl_eyf \maz hgb "ekbufih[eZ bf_ggh jZzajz[hld_ __ i_"~Z]h
NZIv jy*"hf ozjzd!l_jbklbd hijlhgekxdslcofh”_eb
klzlmk i_~Z]h]Z bkke_"~h\zZl_eyljhp_kk ihA]hlh\db kIm~_glh\ GBM

'gZeba bal\_klguo bkke_dhBBghbcihh j_ _amevlIzZzIlzZf \uiheg_gguo
nhjfbjh\Zgbx m klim”~_glh\ gjhflo_k&kd h bkke_"h\Zgbc > @ i wlh
gZevghc dhfi_| _glghklb \myabegZigZhe _ggh_ nhjfbjh\Zgb_ dhg
\ gbo g m” _ey |lky “he ' ghdh_lghbzZgltyi | gpbc hij_~ eyxsbho
ihA"lhlh\d_ d BB> > @ Kmdhfkl\Imghbkghklv ki _pbZebklZ \ BB> gZ
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hkgh\_ bgl_J]jZpbb I_hj_Ibqg_kidhjh[ghikZld h[s_kI\Z b ebqgghklb
Ibg_kdh]lh h[mg_gby wlhc fmgl| bgVvgijhklb kihkh[ghklgh]h bgl
k ijbf_g _gb_f dzZzd gh\uo hjmgRZehhkbtv kdehgghklv dj_ZI
b nhjf h[mg_gby bggh\ZpbdhgfdimgjdbZido\ghklv j_ne_dkb\gh
Ilbjh\Zgguo kIm”_glhp_glfbglZ\2gfyupb_ kZfhZgZeba kZfh
h[jZah\Zl_evguo ijh]jzff bkahjdbhgbjhev dhfihg_glh\ jbk
hgguo kj_"kI\ fzkkh\hc dhffmgbhdkZgobb nhjfbjh\Zgby kihkh|¢
IZd b kms_kl\mxsbo |Ijb jghljgblgaZgb \h]l]h b ~ _yl _evghklg
~Zgqb ih~lhTh\db kim~_glh\ GBdM gllBBe bl fhib\Zpbhgguc d
\ ijhp_kk_ h[mqg_gby wlhc g wl eZ plgkllhmf _glZjb _f j ZebaZy
dhfi_| _glghklv \ BB> ij_ektkbaqglhglh thb\Zpbhggh]h agZz
Z\lhjzfb klZlvb dzZzd kh\h dmlkgrkkrhkha{gzggm<|g ]h dhfihg_glh\ y\e
_\h]lh ~_yl_evghklgh]lh fhiB\Zpbadgghkhguc dhfihg_gl
J b k <abfh” _ckl\b_ dhfihg_glh\ dhfi_| _glghklb \ BB:
Yy L J ,QWHUSOD\ RI FRPSHWHQFH FRPSRQHQWYV
GZ jbkmgd ijh™ _fhdklejbhle dhfifgrgeb kh”~_j bl
\ZgZ jZajzZ[hlZggZy \ oh”"p elkke aZih¥fjib h[mqg_gby P _ev
gby i_~Z]lh]lbg_kdzZy fh~_elhkyn hjribjihbjh\Zgbb m klm" gIh
\Zgby m kIm~ _glh\ GBM dhfi_Ill_gbdhtklb \ BB> >ey ~hklb"
kilb \ BB> DBB> ijb |I_hj_illblglzRhkeéhfgghc p_eb klZ\ylky aZz
b ijZdlbg_kdhf h[mqg_gbb BBhjfbih\Rigbx m kim”_glh\ khklZ
gb\zZxszy ih~]lhlh\d bo \ ghhaplktkdpduo dhfi_| _gpbc
gZevghc BB> HgZ |jZ"bpbhgdghhghkilmZlevguc dhtihgglyd fh
ba p_e_\h]h dhgp_ilmZevghpkb hkjh™_pyZl h[smx dhgp_ipbx bk
| _evghlh ijhp_kkmzZevgh\Zgbgh2bhfbggh "hklb _gb_ knhjfmel
kdh]lh b j_ne_dkb\gh ~bZ]ghklp_gebkgh htkgh\_ bgl_]jZpbb |_hj_
dhfihg_glh\ > @ ]h b ijzdlbg_kdh]lh h[mqg_gby hkgh\Z1

I
N
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J bk Fh~_ev f_Ih~"bg_kdhc kbkl_fu
) L J 7KH PRGHO RI PHWKRGRORJLFDO V\VWHP
C

Kh~_j Zl_evguc dhfifing_gkb “ey j_r_gby bah[j_IZl_evkdbo aZ”Zq
hkgh\u\Z_|Iky gZ agZgbyo mkeh_ ggbo E/mhgh”~Zl_evguo b ghjfZlb\
N _glzfb ijb bamqgq_gbb \k_o gpo® hldlmm _glh\ '\ h[eZklb bkdexqbl ev
xsbo "bkpbiebg b ij_’\mkuIgb] 1jZ\z gz JB> > @ Kh~ _j~Zgb_
wlZiZ ih~lhlh\db d BB> hlh WIZ|Z bf x|l g _ldmx \aZbfhk\yav

il _hj Ibg_kdh_ h[mq_gb_k’\ bpbijeEgb f ihke “mxsbo h[s_ijh
HBB> n kkbhgzZevguo b ijhn_kkbhgZevguo

i ijZzdlbg_kdh_ h[mqg_gb~blkgghe\tZgp bglh h[_ki_gb\Z | mki_rghklv
hgghc ~_yl _evghklb \ e _IdbeZg'ZmbhguagZgbyfb wlbo ~"bkpbiebg
kim”~_gg_kdbo rdheZo ihalhey | ]jZfhlgh ih*oh”~blv d j_r_

I _j\uc wlZi khklhbl baghamgmglgh |_ogbqg_kdbo az”~Zq jZa\b\Zl
iheh _gbc \ h[eZklb B> ozdzdzZlhpbgub kihkh[ghklb kim~_glh\ mqgbl
db GBK azZzdhgh\ jZa\blby boodbqekdgydv hojZghkihkh[gu_ JB>
kbkl_f b bkihevah\Zgby bobdl4dfhlegyh \mijZ\eylv bfb <lhjhc wlZi
y\l\e_gby mjh\gy jZa\blby Ndegmdb | IZ[dnq_gb kemrZl_e_c rdheu
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ki_pbzZevgh kijh_dlbjh\Zggh&mi [elhldmhimqg_gby \ rdhe_ ~_ckl
ihegbl_evguo “bkpbiebg ih gadiibll_jevgZy kbkl_fzZ [Zeeh)
ghfm ijh_dlbjh\Zgbx b fh"_emjBEedglty b dhfzg~rgZy ijb wlhf
Z 1Zd _ balhlh\efdb jlhZbvgyge_g dhfzg”~u g_k hI\_IklI\_gghklv
bggh\Zpbhgguo ijhMNhdlhYyZki_ckl\by i_j_~ dhee_dlb\hf b azZ «
qgZldb ba”_ebc gz ' ijbgl_j\ » ehi@\ mkeh\byo g _h[oh”bfhk

ljhp_kkmZevgh | _ogheh]bgylbdgbjc rdlgby \ wdklj fZevguo mk
ihg _gflh _eb ihkljh_g gZ bgglhjXpedpwehkv hrgbf ba hkgh\lguo |
f_ ""bkpbiebgZjghlh dhfi_I|_gZgHkNgh]dr hI\_Ikl\_gghc b j_ame
klm~ _glhp_gljbjh\Zggh]lh klgllc fgh[Wlw LZdZy bgl_]jZpby |
| _evghklgh]h ihcoh”h\ \ h[md_®gblhdhk_KREmqg_gby h[_ki_qb\zZ_|I
]hlbd_ khlijm~gbqg_klI\Z \dexlgdbb fkldhb*aw wnn_dl kbkl_fu \ p_e
nhjfu b kj_"~kI\Z h[mg_gby Ijbg_mgZdkb\gh *"bZ]ghklbg_kdbc
"Ahf wlzZi_ h[mqg_gby "hfbgbjgn glifh™bethaij ~iheZ]Z_ | "bZ]ghk
i_j_qbke_gguo ih*oh”~h\ LZ8 lgZfh"blZflghklbdm mjh\gy kn
wlzi_ “hfbgbjmxsbf [ue dhfi \MZgbghhkllb DBB> dzZd kh\hdmig!
guc ihcoh” Z gz \lhjhf i i_~dhfihlgdglkh b j_Zebam_I|ky g_j_a
[jm~rgbqg_kI\Z <h \j_fy j_Zebd@Z@ghbcwlbmph\_gv knhjfbjh\Zgghl
wlZih\ [ueb \g_"j gu IZdb _gbahpklgh\Z Iky k ihfhsvx | _klbjm
f Ilhru dZd h[tykgbl _evgh trelitképimxsbo fZI_jbZeh\ mf
Ib\guc kIm”~ _glu ihemqgzZxlijAg\zgltbeyg ggbb ijh_dlh\ Z ebqgh
fmevlibf ~“bcguo e_dpbyo dga kg\lZ gbijb ihfhsb ikboheh]bq
yo j_ijhrmdlb\guc hkmd_klIRhey jkygmevlzZIih\ jZ[hlu \ dhf.
ijb bamg_gbb nmg~rZf_glZevigadobhkpjZahf \ j_amevIiZl_ \uih
b ghjfzlb\gh ijZ\h\uo Zdlh\ guipghlgek& _ "h\Zgbc [ueZ jZajZ[hl|Z
gh_ baeh _gb_ ij_ihrzZ\ZI]k]bq\ gkdizdefh” _ev f_Ih*bqg_kdhc
nhjfmebjm_1 ijh[je_fm Z azZl_fihf*4dkdhdddby kI m~_glh\ GBM d BB
kbkl_fm ~“hdzZazl_evkl\ ihdz&auRg llbkihkkdhf b ijZzdlbg_kdhf h[m
j_r_gby wljbklbg_kdbc vblélo § 2kl beavghklb ij_"klZ\e_gg:
gh ihbkdh\uc ij_ih*z\Zl_evikfiz\dhgp_ _ilmzZevguf kh”_j ZIl_e
j_™N klm~_glzfb az”~Zgm b hjlgdparkkimZeklbdh | _ogheh]bqg_kdb
guc ihbkd __ j_r_gbc ©Ofhalhdhdkidygjid"bzZ]ghklbqg_kdbf dhfihg_
kbg_dlibdz b 7j bkke_~h\zZ| héyvkdbxsZywhbgl_]jZpbx I_hj_Ibqg_
kim~ _glu \uihegyxl kZfhklagEZgdweginkx[eZklb gZpbhgZevghc b
gZmqggh bkke_ ~h\Zl_evkdmxhjgZghé¢mkbklhéw bg g _jghlh I\hjqg
dh \ gZmqguo rdheZo gZjy"md&l lpe"bddmzgevghlh ijz\zZz izl_gl
gufb nhjfZzfb himqg_gby bkihkeahh¥aedko k ijZdlbg_kdhc ~_yl_ e
bggh\Zpbhggu_ h[mqg_gb_ \idhhzgvg ghk fZl_jbZevguo b g_f
mq_gb_ ihkj_"klI\hf gZmqggh Zeovghig_tkgdifhZpbhgguo ijh*mdlh\
bkke_~h\zZgby ~_eh\Zy bljfh”ro8&wjfl4z%Z_ | \k_ wlZiu bggh\Zp
b ~j b "hihegbl_evgu_ bp"pbedzZkEk”_j Zgb_ fh~_eb kihkh
gu azgylby k jmdh\h”bl_enhfiffbkE\fhdkbk dhgdj_Iguo dhfihg_
yl _evgzZy jzZ[hlzZz \ |Ihf gbkeaehfi _khd&kllghklb g _h[oh”~bfuo “ey
dhfzg”~u bo dhf[bgZpby Idhfithfiln _|jizhjfbjmxlky ihwlZigh \h \
"bpbhgguo kj_"~klI\ h[mqg_gjyaeéehbhgqgegobnhjf aZgylbc e _dpt
| evgh bkihevah\Zebkv nhgtuuzZédpbpgzldbd \dexqZy mqgZklb _
I\hjg_kdbo dhgdmjkh\ b kihjhddguag ffZl_jbZevguo b balhlh
jhijbylbc Z 1Zd _ gh\uo |_fidbjp zkedlgamo bggh\Zpbhgguo ijh~
kj_~klI\ h[mqg_gby "ijbgl_bpu eZ2[hjZ@&jguo aZgylbc

44
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KIBKHD
BKIHEVAH<:GGHC EBL?J:LMJU
=jhr_\zZ 2?2 Dhfi_l_glghklv \ bggh\Zpbhgghc bg _g_jghc ~_yl_evghklb >We_dljhggu
? 1 =jhr_\Zz G B GzZmfdbg G G R_drz_\Zz Bggh\Zpbhggh_ h[jZah\Zgb_ =
K i i J_"bf "hklmiz KWWS LQREU PUVX UX LQGH[ SKS

GZmfdbg @®kiBhevah\Zgb_ bggh\Zpbhgguo |_ogheh]bc [ukljh]lh ijhlhlbibjh\Zgby
ghlh eblvy "ey khdjzZzs_gby \j_f_gb gZ ijh_dlbjh\Zgb_ BI G B GzZmfdbg >b ] @
[e_fu l_hjbb fZrbg fZl_jbZeu , F_""mgZj azZhgg g9gZmgqg ijZdl dhgn + Gh\hdmag_
p_glj Kb[=BM + K i

GZmfdbg & _Bb_ gZmqgu_ rdheu = \Z'guc dhfihg_gl ihAl]hlh\db klm~_glh\ gZpb
bkke_"h\Zl_evkdbo mgib\gghbZplthhggghc ~_yl_evghklb G B GZmfdbg >b " @ N n
|Zevgu_ bkke_"~h\Zgby i Q + + < + K +

GZmfdbg G _Bi*bqg_kdzZy kbkl_fZ nhjfbjh\Zgby m kim”~_glh\ | _ogbg_kdbo \mah\
kl_c d bggh\Zpbhgghc bg _g_jghc ~_yl_evghklb \ ijhp_kk_ h[mg_gby h[s_I|_ogbqg_kc
"bk « N jZ i_"N gZmd G B GZmfdbg = Fhkd\Zz * k

GZmfdbg GIkB[_gghklb ihA]hlh\db kIm”~_glh\ gZpbhgZevguo bkke_"h\Zl_evkdbc
I _Ihy d bggh\Zpbhgghc bg _g_jghc ~_yl_evghklb G B GZmfdbg >b *"j @ Bgl_]j

i< + K i

GZmfdbg G_"E]h]l]bqgq_kdzZy fh~_ev ih~"Jhlh\db kim~_glh\ d bggh\Zpbhgghc bg ' _g
| _evghklb ijb h[mg_gbb I_ogbg_kdhfm I\hjg_kl\m G B GzZmfdbg ? | =jhr_\Zz B
\Zgby =« + < + K +

GZmfdbg G_"E]h]bdZ khljm~gbqg_kI\Z dzZd bgl_]jbjmxsZy |_ogheh]by \ f_lh”~bd_
bggh\Zpbhgghc ~_yl _evghklb \ j_]bhgZevguo e_Igbho gZmgguo klm”_gq_kdbo rdhe:
>bh N @ J_lbhgheh]lby = i< i K i

GZmfdbg Gh”Bhlh\dZ kIm”~_glh\ gZpbhgZevguo bkke_"h\zZl_evkdbo mgb\_jkbl_It
pbhgghc bg ' _g_jghc ~_yl_evghklb gZ hkgh\_ bgl_J]jZpbb I_hj_Ibg_kdh]h b ijZdlbqg_kc
N _yl_evghklb G B GZmfdbg >b "j @ i KZjzZgkd Ba” \h Fhj~h\ mg |Z i

GZmfdbg GjzZBlbg_kdh_ h[mg_gb_ bggh\Zpbhgghc bg _g_jghc ~_yl_evghklb \ j_]
e_Ilgho gZmqgguo rdheZo G B GZmfdbg >b "] @ J_]bhgheh]by % i< |

GzZmfdbg Q@jzBIIbg_kdh_ h[mg_gb_ kim~_glh\ I_ogbg_kdbo \mah\ bggh\Zpbhgg
ghklb \ gZmqguo rdheZo G B GZmfdbg >b "] @ Kh\j_f_ggu_ ijh[e_fu |I_hjbb fZ
., F_""mgZj azZhgq 9gZmgq ijzZzdl dhgn +* Gh\hdmag_pd BarZl_evkdbc p_glj Kb[=BN

GZmfdbg &XlIjphdimjbazpby dhfi_I|_glghklb \ bggh\Zpbhgghc bg _g_jghc ~_yl_
b bgl_ljZzpby __ dhfihg_glh\ G B GZmfdbg >b "] @ Bgl_J]ZKby h[jZah\Zgby %

IDXPNLQ, QWHKHJIJUDWHG 7THFKQRORJ\ RI &RPSHWHQFH 6WDJHG )RUPDWLRQ LQ
Rl &RRSHUDWLRQ >We_dljhgguc j_kmjk@ 1 , 1DXPNLQ >b *j @ "RUOG $SSC«
"hklmiz KWWS ZZZ LGRVL RUJ ZDVM ZDVM SGI KWWS ZZZ LGRVL RUJ

IDXPNLQ, QQWHUUHODWLRQ DQG LQWHUIHUHQFH RI WKH FRPSHWHQFH FRP
DFWLYLW)\ 1 , 1IDXPNLQ >b "j @ (XURSHDQ MRXUQDO RI QDWXUDO KLVWRI

Ilhkimibez
H[ Z\lhjZo

;h[jh\kdZy ?e_gZ :e_dkkg2eg¥gbd hi*_eZ kbkl_fu f_g_~"f_glZ dZq_kI\Z =HM <IH ©Duj]
kdh Jhkkbckdh]h KezZ\ygkdh]h mgb\_jkbl_1Z bf_gb i_j\hlh ij_ab”_glZ Jhkkbckdhc N_"_jZr¢

DujlJuaklzg ] ;brd_d me Db_\kdzy ~ dzg~b~Zl | _ogbg_kdbo gZzZmd EREURYVND\

GZmfdbg Gbdhezc B\ag\hVomgxsbc dzZn_"jhc hkgh\ dhgkljmbjh\Zgby f_oZgbafh\ b
rbg N=;HM <IH ©Fhj*h\kdbc Jhkm~Zjkl\_gguc mgb\_jkbl_I bf G | H]Zj_\zZ2 Jhkkb
me ;hevr_\bklkdzy ~» "hdlhj i_~Z]lh]bgq_kdbo gZzmd dzZg”b”~Zl| I_ogbg_kdbo gZn

Dmijyrdbg <ezZ”bfbj N_"hhip\bgl dZn_"ju hkgh\ dhgkljmbjh\Zgby f_oZgbafh\ b f
rbg N=;HM <IH ©Fhj~h\kdbc Jhkm~Zjkl\_gguc mgb\_jkbl_I bf G | H]Zj_\zZ2 Jhkkb
me ;hevr_\bklkdzy ~* dZzg”"b”"Zl I_ogbg_kdbo gZmd NXSZI#PDLO UX

R_drz_\Z GZzZlZevy GbdhleZdrhgzij_ih~z\zZl_ev dZn_"ju hkgh\ dhgkljmbjh\Zgby f_o.
gbafh\ b fZNbgHM <IH ©Fhj*h\kdbc Jhkm~Zjkl\_gguc mgb\_jkbl_I bf G I H]zZj_\z=2

] KZjzgkd me ;hevr_ \bklkdzy A 6KHNVKDHYD#\DQGH[ UX



BGL?=J:PBY H;J:AH<:GBY L <

>ey pblbjh\ZgHyh\kdzy 2 JZajz[hldz i_~Z]hlbg_kdhc fh~ _eb ih~]hlh\
gZevguo bkke_~h\zZl_evkdbo mgb\_jkbl_Ih\ d bggh\dhphd gagthght hfimevgh
gbb wlhc ~_yl _evghklb ? ch[jh\kdzy >b *j @ Bgl _Jjzpby hljZah\z
K | 2, ,QWHG
5()(5(1&(6

*URVKHYD ( 3 1DXPNLQ 1 6KHNVKD\HYD 1 1 .RPSHWHQ
GHMDWHOYQRVWL >&RPSHWHQEFEB QRY DB IQRY @ RH. YR B BNROWIHMNLHHL QGIX@F D

QR SS i $YDLODEOH DW KWWS LQREU PUVX UX LQGH]|

1IDXPNLQ 1 , .Q\I[NRY $ 6 HW DO ,VSROT]JRYDQLH LQQRYDFLRQG

L YDNXXPQRJR OLWIMD GOMD VRNUDVKKHQLMD YUHPHQL QD SURHNWL
SURWRW\SLQJ RI YDEXXP PROGLQJ WRYWHE KB WAKHUR E B H RN RVE RVILLQP
OH]KGXQDU ]DRFKQ QDXFEK®RURUSMNRE ONHPQYI RI WKH WKHRU\ RI PDFF
,QWHUQDWLRQDO ([WUDPXUDO 6FLHQW &RQI 1RYRNX]JQHWVN 6LEHUL
1DXPNLQ 1 , *URVKHYD ( 3 6KHNVKD\HYD 1 1 .XSU\DVKNLQ
NRPSRQHQW SRGJRWRYNL VWXGHQWRY QDFLRQDOTQ\K LVVOHGRYDYV
>6XPPHU VFLHQFH VFKRRO i DQ LPSRUWDQW FRPSRQHQW RI WHDFK
LQQRYDWH) PG@DFHWWD O TQ\H )XQ/GEMHRGHRWD Q@ MBI V H D U FK QR :
1DXPNLQ 1 , OHWRGLFKHVNDMD VLVWHPD IRUPLURYDQLMD X
N LOQRYDFLRQQRM LQ]JKHQHUQRM GHMDWHOYTQRVWL Y SURFHVVH RE
SHG QDXN >0HWKRGRORJLFDO V\VWHP RI IRUPDWLRQ Rl WHFKQLFD(
QHHULQJ DFWLYLWLHY LQ OHDUQLQJ JHQHUDO WHFKQLFDO GLVFLSO
1IDXPNLQ 1 , *URVKHYD ( 3 .XSU\DVKNLQ 9 ) B6KHNVKD\HYD 1
QDFLRQDOYTQ\K LVVOHGRYDWHOTVNLK XQLYHUVLWHWRY N LQQRYDFLF
RI VWXGHQWY RI QDWLRQDO UHVHDUFK , @LHJHUWDWFLLWI IDH R FQARD HRQI(RINLIRR
RI (GXFDWLRQ QR SS i
1IDXPNLQ 1 , *URVKHYD ( 3 3HGDJRJLFKHVNDMD PRGHOY SRGJRYV
GHMDWHOYQRVWL SUL REXFKHQLL WHKQLFKHVNRPX WYRUFKHVWYX >3
HQJLQHHULQJ LQ WHDFKLQJ MKW WADHFA KDL RIEQ \BFHRMIIDGWIMRIW \R@ (G X F D V
QR Ss i
1IDXPNLQ 1 , *URVKHYD ( 3 .XSU\DVKNLQ 9 ) G6KHNVKD\F
JRIJLND VRWUXGQLFKHVWYD NDN LQWHJULUXMXVKKDMD WHKQRORJL
Y UHJLRQDOYTQ\K OHWQLK QDXFKQ\K VWXGHQFKHVNLK VKNRODK >3H{(
LQ PHWKRGRORJ\ RI WHDFKLQJ LQQRYDWLYH DFWLY5MI\LRQ ROGIRIRQD
5HJLRQRORJ\ QR Ss i
1IDXPNLQ 1 , 3RGJRWRYND VWXGHQWRY QDFLRQDOYTQ\K LVVO
LQ]JKHQHUQRM GHMDWHOYTQRVWL QD RVQRYH LQWHJUDFLL WHRUHWL
>3UHSDUDWLRQ Rl VWXGHQWY RI QDWLRQDO UHVHDUFK XQLYHUVLW
WKHRUHWLFDO DQG SUDFWLFDO WUDLQLQJ RI WKHVH DFWLYLWLHV@

1IDXPNLQ 1 , 3UDNWLFKHVNRH REXFKHQLH LQQRYDFLRQQRM LC
QDXFKQ\K VKNRODK >3UDFWLFDO WUDLQLQJ RI LQQRYDWEMH HQJL
JLRQRORIHMIRQRORJ\ QR Ss i

1IDXPNLQ 1 , .XSU\DVKNLQ 9 ) )LUVWRY $ ) 3UDNWLFKHVNRI

LQQRYDFLRQQRM GHMDWHOfQRVWL Y QDXFKQ\K VKNRODK >3UDFWLF
DFWLYLW\ LQ VFLHRYWHIRHFQWAKRRWRED HP\ WHRULL PDVKLQ PDWHULI
QDXFKQR SUDNWLFKHERRWHPRSRIBDWQEUREOHPY RI WKH WKHRU\ RI
,QWHUQDWLRQDO H[WUPXU VFLHQWLILF FRQIHUHQFH 1RYRNX]QH
1IDXPNLQ 1 , *URVKHYD ( 3 .XSU\DVKNLQ 9 ) 6KHNVKD\HYD
Y LQOQRYDFLRQQRM LQ]JKHQHUQRM GHMDWHOYQRVWL L LQWHJUDFLMED
HQJLQHHULQJ DQG LQWHJUPQWHRXY RF LIMDV RIEFOPISHRIWEDQUAMNR® R1 (G XF DV
QR Ss i
1IDXPNLQ 1 , ,QWHJUDWHG 7HFKQRORJ\ Rl &RPSHWHQFH 6WDJHGC
Rl &RRSHIRDWGRRNSSOLHG 6FISNQEPDEA@N UM OKWWS ZZZ LGRVL RUJ :
KWWS ZZZ LGRVL RUJ ZDVM ZDVM KW P
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1IDXPNLQ 1 , ,QWHUUHODWLRQ DQG LQWHUIHUHQFH RI WKH FRPSHWHQF
DFWLMKIMRSHDQ MRXUQDO RI QR XUBS® KLVWRU\

6XEPLWWHG

$ERXW WKH DXWKRUV

%REURYVND\D (OHGQMBGHNVADOILW\ PDQDIJHPHQW V\VWHP .\UJ\] 5XVVLDQ
QDPHG DIWHU WKH ILUVW 3UHVLGHQW RI WKH 5XVVLDQ JHGHUDWLRQ %RULV <H
EREURYVND\DBH D #PDLO UX

1IDXPNLQ 1LNRODIKHDBQ RKIFKJ RI '"HVLJQ 3ULQFLSOHV IRU OHFKDQLVPV DC
ORUGRYLD 6WDWH 8QLYHUVLW)\ %ROVKHYLVWVND\D 6WU 6DUDQVN !
QDXPQ#\DQGH[ UX

. XSU\DVKNLQ 90DGLPUHYHBBERDMVK VWDQW SURIHVVRU &KDLU RI '"HVLJQ 3U|
DQG ODFKLQHV 2UDJHY ORUGRYLD 6WDWH 8QLYHUVLW\ %ROVKHYLVWVND\D 6
NXSZI#PDLO UX

Shekshayeva Nataliyal LNR O D VHHFQXUHU &KDLU Rl 'HVLJQ 3ULQFLSOHV IRU OHFKDQI
2UDJHY ORUGRYLD 6WDWH 8QLYHUVLW\ %ROVKHYLVWVND\D 6WU 6DUDQYV
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f_Ih~_ hk\h_gby fZl_jbZeZzZ b WgdjbfbpjhibkZzgb_ ~_ezZ_fhlh j
ghf g_ebg_cghf gZjZsb\ZgédmejvlZhikzdhlhjh]lh g_h[oh”bfh
hfmg_gby b bgdj_f_glghf gmidvhikb _bgbpzf ijh\_~ _gby blju <
agZgbc Ihwlhfm h~rgZ ba JeXk\gab lkafgZLdpgb_f Ij_o Zki_dlh\ b
BD>B i ij_h~he_gb_ k_fZ¢lblgekdhkho mqgzZkligbdh\ b]ju i ij
jZaju\z > @ gh]l]h ijhn_kkbhgZevgh]h h[mq
b bljh\h]h i nhjfmebjm _Iky Ijb IbiZ p

HibkzZgb_ fh” _eb i ij_~f _lgu_ ijhn_kkbhgZevgu_

i i_"Zlhlbg_kdb_ mqg_J[gu_

Dhgp_ilmZevgZy fh”_ev D>B ikbhnh\uy
gZ hlghr_gbyo f_""m ihgylbyfb ®@pfrzZyfgu _b]lju hljz Z | kh”_j Zg
bgnhjfZpbb2& b ©agzZgb_2 > @ bbof kkihkjlimbIfbah \ blj_ ij_~f_1Z ijh
b]jh\hc bfblZpbhgghc fh*_eb bkiobggd é¥xghc ~_yl_evghklb b r
guo mqgZzZklgbdh\ b]ju b dhfie_dkzZ_ijiyzffgh_jfbgzZo ~_ckl\bc g2ZzZi
|_ogbg_kdbo kj_~kI\ h[mqg_gby ¢hjkkkkqgblzlvd ©khlezZzkh\zZlva ©\

Bl]jh\Zy bfblZpbhggzZy f©NjrZgdbbabjh\zZlv®d gZ[hj dhlhj
ivxl_jghc ~_eh\hc b]Jju "~Zelm_ bRyhkhy* j Zgb_f d\ZebnbdzZp
fh~r_ev i wlh ij_~klz\e_gbozjzdrfjdKIbdb ki_pbZebklZ b b]
hit_dlZ Dblju mkeh\bc _]h mnyydebyghiklbfh”_ebjm_fufb \ b]j_
b j Zebam fuo \ g_f ijhp_kkhB]gE\thkgihhlb\hji ckh_pbZevgh
\_dhfivxl_jghc bfblZpbb \ gdhdklhpmibgm _fu_ ~ey b]lju g_kh\iZ
mijhs _gghc nhjf_ bgl _j_kh\ ihabpbc b jZkkh]eZkh\

Bl]jh\Zzy fh~ _ev \hkkha*zZiZjKhplhE\e® yl _evghklb ey jhe |
guc ijhh[jZza [M"ms_c ijhn_kkdhhgZenghecy x| ke_~"mxsb_ |Ibiu b]j
Nyl _evghklb mqgzZkligbdh\ bifjub\ajlfdc
ij_~ihez]z_1I| ijb\e_qg_gb_ hink¢Z_fuol _evgu_ k\yaZggu_
\' khhiI\_Ilkl\bb k g_dhlhjuf_bdguh\kh~_j Zgb_f ijhn_kkbh
dhgl_dklhf dhlhjuc jZzkdju\Z ghhckgth\gh_evghklb ijhlb\hj_qgb
b gzZzklgu_ b]jh\u_ ijhlb\hj *qbygdbhjggufb b ~hgZmqggufb ac
HgZ \dexqZ_I| \ k_[y kp_gZjbgzZybyfbbglukhdh]h b gbadh]h
nhjfZpbhggh_ b f_Ih”"bg_kdh_hhb kc_d_ijZzdlbdhc bah[jzZ"
gb_ Kl_j g_f bljh\hc fh~_elb jy\ezyeMdguf ij_~klzZ\e_gb_f ij_~
kp_gZjbc blJju > @ b fmevVvIWwf[hjbdgu klguo kihkh[h\ we _
h[jZzah\zZl_evgu_ fh”_eb > @k\kblp agZjdpbc b hiulz zZ 1zZd"
\ k\h[h”ghc nhjf_ baezZ]zZxlk§hkmisgleklkdh _ ijhlb\hj_qb_

b ihke_"~h\zZl_evghklb ijh\_%sgbyipiib\hj_gby f_""m \gmljb
< kh”~ _j°Zgbb kp_gZjby hljzfZkdkyblzd f_ "“ij_~f _Igufb k\lyay
" p_eb b az”rzZqgb ij_"f_| bpjugjhe_§dbyfb

N_yl_evghklv dzZ ~h] mqZkligbd\Z » igg* kdb_ hibku\Zxsb_
f_lgu_ Dbljh\u_ b ih\_~_gq_Kdbghijeiblgmghklgu_ o0Zjzdl_jbklbc
\hj_gby bljhdh\ ihjyrhd J_g” jbphW\XKgbybZebklZz

kemqgZcguo kh[ulbc k™ ZIb_ b jizk]yn\ub h[_ki_gb\Zxsb_ ~bgZz
bljh\hlh \j_f_gb kljmdImjghb\ljjhf\ugpgZiyhwp_~mj

ko_fz \azbfh”~_ckl\by b]jhdh\ iKipiigappdbohggu_ ihdZau\l\Zxshb
blju \dexqzZ_I| azfuk_e dhfik[ahd*jhfdhnkdv ihbkdZ b \u[hjZ Ze\
nZ[mem k_| _\mx fh”_ev Ib\guo j_r_gbc > @

AZfuk _e biljmkgh\gZy b~ _y g&fih\h_ ijhlb\hj_gb_ j_Zebar
j_gbc ih j_ZebazZpbb b]ljh\had fh2adled nhgfZo dzZd khj_\gh\Zq
\dexqZ_I| \ k_[y p_eb b ij_i*fgbd]lkd\h ijhib\h[hjklI\h dhg
bljh\u_ ijhlb\hj_qgby Zmdpbhg iZjlg_jklI\h
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Dhfie_dl jhiewd¢h ghf_gdedZdmgZxsbc rZ]lb oZjzZdl_jbamx:
jZ b hibkZgb_ jhe_c mqgzkdgphéxrbfjb]ljh\uf \j_f_g_f h~"q
Zz™~ _d\zZlgh hljz Zxsb_ \lkz"Zigb_dlb ij_"mkfzZljb\Zxsb_
N_yl_evghklb mqzklgbdh\ bQjuhiy\B§bgb g_ [he__ |Ij_o0o mgqZ
| _evgh d h[t_dIim ijhp_kkmhfb¥RIlZjgohbc »~ _eh\hc b]ju
< dhfie_dl \dexqzZxl "\Z \b"RZhe _olh kljmdimjguc we f_
khpbZevgu_ hfmkeh\e dmgupbithedthfivxl _jghc ~ _eh\hc
gb_f bg~b\b”rZ \ kbkl_f_ ozhddkkjlblamxsbcky h]jZgbqg_ g
gZevguo hlghr_gbc jmdh\lhébthé¥| &Xghklvx ~ _ckl\bc d
f _klbl _ev bkihegbl _ev gkih[mphZefthkluihegblv mqgzZklgbd
b ~j b f “ebgghklgu_ higbggey fu_

f _klhf bg2b\b”"Z \ kbkl_f_>f cklbly_ hi_jZpby =+ ijhp_|
ghklguo hlghr_gbc eb”_jihkevidlg\Zglby bgnhjfZpbhggh]h j
hi\_j _gguc dhgk_j\Zlhj bdegywpbizhHeg_gby jhe_\hc nmgdpt
kd_ilbd b ~j Pbde + wlh g_h~ghdjZlgh_ ih\
>ey dZ "hc jheb jzZajz[ZlakRRAblkk mg_Ihf eh]bg_kdh]h
iZkihjl \dexqgZxsbc gZzalZgb ]hiaZ\bg#Z_gb
aZf_ s _gby b_jZjobg_kdb_ KK nimydypbfh” _ev b]ju = wlh
gZevgu_ k\lyab ebah\Zggh_ hibkZgb_ khlulbc

NZ[meZ bilgaeh™ _gb_\ k\ufh®gy fuo mqgzZklgbdzfb dzd
ghc nhjf_ kh[ulbc b]Jju \ ehJpbgehiddH&d b ih dZz ~hfm kljmdl
ijbgbggh \j f gghc ihkewéhtZdlnevhZ[meu b]Jju HgZ \d
ghklb \ khhI\_IklI\bb kh kljm#élnmygkfbl _\u_ ]JjZnbdb \uihe
we_f_glzZzfb b dhfie_dIhf jh2Z[hd B]j@dfdZo dZ ~h]lh kljmdlIn
< nZ[me_ blju \u”_eyxl r_vkév flbgihA nZ[meu b]ju
kljmdImjguo we_f_glh\ ]J_|_Fh1_egguD>B “hihegy_Ilky _s_
we f _glu > @ ~"_e_gby nzfymeuzbdibo dgfHdj_f _glguf gZdhie
khklzZ\eyxsb_ wlzZi wibaR®gzZgbtmZgbkmjkh\ Z [Zd _ bo i
rz] ~_ckl\b_ hi_jZpby pbef \ j_r_gbb hqg_j_"ghc az”.

WIZi wlh kljmdIimjguc IWw2h\f DgpIB |h kms_klI\m |ZdZy
nNnZ[meu dhfivxl_jghc ~_eh\lhevb]pukl i _gb fblbjm _| keh
\dexgqZxsbc wibah?u kbimZjpZgbazZjwbhggh | _ogbg_kdmx
0ZjZdl _jbamxsb_ky gZebqgbjbk g kdhew b ij_ ~klZ\ey | kh[h
dbo b]ljh\uo ijhlb\hj_qbc dmighklvewlZih\ gzZ dzZ ~hf ba d
guf bljh\uf \j_f g f [hefakinfs ddii\ey Iky D>B kh k\hbfb p
ebqg_kl\hf az~Zgbc b ij_&mkamgb\ZIl_ wlzZziz ~_ckl\bc ih
xsbc az”™_ckl\h\Zgb_ \k_obmdizKlgbdh)\ j kmjku BJ b bgdj
dhfivxl_jghc ~_eh\hc b]ju gu_ agZgby > @ gZijbf_j "ey

Wibah?wlh klIjmdlimjguc BBdB#A gl Bf_ggh wlb bgdj_f_glg
wlzZiZ dhfivxl_jghc ~_eéhglegb pkihevamxlky ~ey j_r_ghb
\dexqZxsbc kbIlmzZpbb rZ]lke_ ®@kAdlh wlzZiZz ?keb bo hdZzZ:
jbamxsb_ky gZebqgb_f h”gghlhhklghhlggh |h ijhbkoh”bl
]h ijhib\hj_gby h]ljZgbg_d PwfBbijjlhru*ms_]h wlZiZ b hkms
\uf \j_f_g_f b dhebqg_kI\hf I&F*¥Zmeomwqg_gb_ gh\h]h bgdj_f
Z 1zZd _ ij_"mkfzZljb\Zxsbc qaZ[’h]Z kBB ih k_fzglbd_ ij_"
\Zgb_ hljZgbg_ggh]h gbkeZysbagzk|jyhgddgZzevgh ihemqg _gguc
dhfivxl_jghc ~_eh\hc blJju GZ dzZ "hf wlZi_ ijhbkoh”~bl j_

KbImzZpby i wlih kljmdImjoguwc Zve kf igihsvx D>B b gZdhie_c¢
wibah”Z dhfivxl_jghc 7~ _ e&m\jkd \bb jaigZgbec
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ih” dhfi_|_gpbb ki_pbZebklz i d\Zedchd mqgzZklgbdh\ b b]jh\uo Jjmii
dZpbhggu_ Ij_[h\Zgby d ki_ipbBgeflokhmzgb_ j_dhf_g~Zpbc b hl
\ h[t_f_ blju g_IlZ azZ b]ljm

i ij_~hklz\e_gb_ \ we_dljhggh&jmojfbjh\Zgb_ fZl_jbZeh\ b]lju
Ilhedh\uo keh\Zj_c¢c b l_azZmjmk&\ZzZb plite f_ ihegh_ kbkl_fgh_ ij_~»
bkihevam_fh]lh \ b]j_ ihgylbkl@ghgh &gbiz h jZzajz[hld_ bkihevah\Zgbb
jZ1Z mqg_J[guo fZl_jbzZeh\ \ \bXhAbandZZepvbb D>B ~Z | jZzkkfhlj_gb _
guo > @ \bjlmZevguo b fmevibfthadcguaw]h pbdeZz
> @ h[jZzah\Zl _evguo fh* _e c@bag_gguc pbde dhfivxl_jghc *_

i h[_ki_q_gby “bklZgpbhgghhhA[hmg lghbju = wlh i _jbh” \j_f _gb hl

J_"bf jhaul]jurzZwlh j_ “finf_gl gZgZeZ nhjfbjh\zZzgby azZfukeZz
\dhlhjhf hfmqgqZ_fu_ b jmdh\bpki\Vhhbfljti_glZ __ ebd\b”"Zpbb mlbebaz
\ khhi\_Ikl\bb k k_I_\hc fh*pbbx W@btlalg_gguc pbde *_eblky gZ klZ”bk
ie_dlhf jhe_c ijZzdlbg_kdbKjlzZ2égamah_ggh]h pbdezZ dhfivxl_jghc
p_eb b az”~Zqgqb blju < ~"Zggbh\hc bflju £+ wlh h[hkh[e_gguc mklhc
hkms_kl\leyxl ke_"mxsb_ "~ _ghkhuxy ih p_eyf azZz”~zZqzZf b j_amevlzZlzZf

i j_Ibkljzpby mqgzklgbdh\ i_jbh” ~_yl evghklb mqzZklgbdh\ b]ju

i \uiheg_gb_ h[mgZ fufb jhe”\egxl r_klv klZ~bc "bag_ggh
nmgdpbc ij_"mkfhlj_gguo bljhphpbdezZz jzZajzZ[hldZ b fh” _jgbaZphby

i dhgljhev kh klhjhgu jmdb\ljoklNiZdA~ahlh\dZ d ijh\_~_gbx b]ju
N ckl\byfb h[fmqgzZ_fuo jhaul]jur ih”\_~ gb_ blh]h\ [ty\le _gb _

i ijhlhdhebjh\Zgb_ ~_ckl\ble jhah\jhdlh]h\ b]ju
kiI\Z b h[mqgZ_fuo <ke_ "kl\b_ Zjob\Zpbb b gZdhie _gby

i gZjZsb\Zgb_ h[klZgh\db NaAglglyo ih b]jh\uf kbimZpbyf dhfie_dk

i ij_™"\Zjbl_evgZy hp_gdzZ NjkklZbfgh[l_ogbqg_kdbo kj_"kI\ BD>B
mqZ_fuo ih kljmdIimjguf we_fgg|Zfm]kuh[mqg_gb_f fh™ _| [ulv bkihevah

i mijz\e_gb_ b]jh\uf \j_f_9zZd "ey bkke_"h\Zgbc \ h[eZklb mijzZz\e_gby

i nhjfbjh\Zgb_ b]ljh\uo kekmbZgwfbohj]ZzgbazZpbhggh |I_ogbqg_kdbfb
kbilmzZpbc kh[ulbc b \W\hArgud&kbkl_fZfb ijb bamqg_gbb bgnhjfZpbhgguo

i \azbfhh[f_g bgnhjfZpbijhpf_KKMm b bgnhjfZpbhgguo ijhkljZgkl\
mqZklgbdzfb b]Jju \ Ihf gbkekelh gkibed@lhhih] _gguo kbkl_f
\Zgb_f we_dljhggh]lh "hdmf_glhh[hjhlZ

i bkihevah\Zgb_ Bgl _jg |1Z b we_dljA@dexqg_gb _
ghc ihqlu nzZdlh]jZnbg_kdbo b "hdmf_
IZevguo [Za ~"Zgguo ij_"“mkfBddjgdumlgZy dhfivxl_jgZy ~ _eh\Zy
kp_gZjb_f b]lju bljz y\ey_I|ky gh\uf bgnhjfZpbhgguf

i \uiheg_ghb jZkg_lh\ b bftnfjzeahj\zl _evguf j _kmjkhf < oh”_ wlhc
\Zghb blju hkms_kl\ey_ |ky zZ~Zilb\gZy ih”~]h

i ihemqg_gb kijZ\hggum\dZzhdomagd_fuo b j_rZ Iky g_kdhevdh p_
\ h[t_f_ bljh\hc fh™*_eb e_¢c hfmg_gby BD>B \ hlebgb_ hl e_dpb

J_"bf ihklZgh\db az~zZqgibhjgalihkZfbgzZjkdh]h ih*oh”"Z hkms_kl\ey
wlh j_"bf \ dhlhjhf jmdh\h”kllI\dbhfbgjudkgmx ihA]Jhlh\dm dhfi_I|_gpbc
k ijb\e_qg_gb_f h[mgZ_fuo hlkmlsh klI\eay_{y BD>B |j_[m_I| agZqgbl_ev
ihklZzgh\dm azZ”~Zq gZ b]jm dubhd\grhjgZpbhggu b bgl ee _dlimZev
blh]h\ < wlhf j_"bf_ hkms_KklieyX¥l kmjkh\ kh klhjhgu ij_ih~zZ\Z

i ijh\_~ gb_ we _dljhgguoekhkhth$Z khklz\Z >ey g __ g_h[oh”Db{
gbc jmdh\h~kI\Z b h[mgZ_fbe k "\dkddbc mjh\_gv | _ogbq_kdh
kljZzpb_c "b~rZdlbg_kdh]h fzlfjEeéBEqgzZxdhc ih~™_j db H~rgZdh
kj_"klI\Z hlh[jZ _gby dheleeZdighufg b]ltn]hf hklzZ Iky ih\ur_gb _
ihevah\Zgby dZg_kI\Z h[mqg_gby b \hafh ghklv m\_

i \urzZgqZ gZ :JF h[mgZ_fuebigghtb\y "bag_ggh]lh pbdeZ h[mqgZxs_c
"mZevguo b ]Jjmiih\uo aZ*"Z&klbkIlgZu ]jm
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;_evgbdh\ ¥_d&h\u_ blju Y F ;_evgbdh\ F F ;bjrl_cg i Jb]Zz \h

ime]zZzdh\ BgrhjfZpbhggh_ \bamzZevgh_ fh”_ebjh\Zgb_ K < ;me]Zc
FBIJW: i i< i K i

Dm~" K Fmevlbf_"bcgu_ h[jZah\Zl_evgu_ fh~_eb K : Dm~"° MijZ\i
I_hjby b ijZzdlbdz + i« + K i

Dm~" K Kp_gZjbb fmevibf_~bcgh]lh h[jZah\Zgby K : Dm~*" MijZ\e
I_hjby b ijZzdlbdz + i< + K i

Fzlgbg < BlgnhjfzZpbhggu_ j_kmjku dzZd bgkljmf_gl gZzmqgh]h bkke_*
< L FZlgbg <_klgbd F=LM FBJW: i i< i K i

1Z\eh\ KD(BflvxI_jgu_ A _eh\u_ blju mqg_[gh_ ihkh[b_ K G [1zZ\eh\
JmkZgh\Zz i k

Ihki_eh\ KJZajzZ[hldZ fh"_eb bgl_ee_dlmZevgh]lh ih\_"_jpgphycibjkhgz Z
URERFRGH gZ hkgh\_ f_Ih”"Z g_cjh?bgzZfbqg_kdh]h ijh]jZffbjh\Zgby K F |

celhjblfu wdki_jlgu_ kbkl_fu =% + K

Kezgh\ <DHfivxl_jgu_ ~_eh\u_ b]ju dzZd bggh\Zpbhggu_ bgnhjfZpbh
h[mg_gby kim”~_glh\ < | KezZgh\ Mqg_gu_ azZibkdb Kzgdl I_I_j[mjlkdhc
ghfbdb = + < + K

Kheh\v_\ BgZeba g_dhlhjuo |_g”~_gpbc jZa\blby h[jZah\Zgby B < Kl
h[jZzah\Zgb_f I_hjby b ijzZdlbdz i i< + K i

Kheh\v_\ B kh”_j Zgbb b \aZbfhk\yayo dZIl_]Jhjbc ©bgnhjfZpby?
j_kmjkua ©agZgby? B < Kheh\v_\ < Y P\_Ildh\ >bklZzgpbhggh_ b \b
< i K i

Kheh\v_\ HBjhfe_fu bkke_"~h\Zgby keh ghc hJ]ZgbaZpbhggh | _ogt
B < Kheh\lv_\ <_klgbd F= LM FBJW: 30678 0, 5(% +(58/" i i<

Kheh\v_\ BZ%JZ[hIdZ bgnhjfzpbhgghc |I_ogheh]bb ijh\_~_gby dhfivx
b]j ey ih~]lhlh\db [ZdZeZ\jh\ ih gZijZ\e_gbx ih~]hlh\db ©ljbdezZ”~gZy bgn!
B < Kheh\v_\ >b *j @ Gh\u_ h[jZzah\Zl_evgu_ |I_ogheh]bb \ \ma_ k[hjo
mq f_Ih~ dhgn + n_\jZey ] \ ogqg Q i 2dZl_jbg[mj] M=LM I

Kheh\v_\ BZ&jz[hldZ fh~_eb Ij_[h\Zgbc d dhfie_dkm ijh]jzZzffgh I_og
h[mqg_gby ki_pbzZebklh\ dZjlh]ljZznh ]_h”~_abq_kdh]lh ijhnbey f_Ih~hf dhfi
B < Kheh\v_\ >b " @ Ba\_klby \mah\ =_h~”_aby b Zwjhnhlhkt_fdz i

Kheh\v_\ BZ&xjz[hldZ dhgp_ilmZevghc fh”_eb bgnhjfZpbhggth_ebg]\bklb
dhfivxl_jghc kbkl_fu "ey h[mq_gby ] _hbgnhjfZpbhgguf I_ogheh]byf ki_pb
N _abq_kdh]h ijhnbey f_Ih~hf dhfivxl_jghc ~_eh\hc b]ju B < Kheh\v_\

=_h~_aby b ijhnhlhkt fdz i i< + K *

Lbohgh\ L _Gfbgheh]bq_kdb_ hlghr_gby : G Lbohgh\ : > B\Zgghb
Nmg~rZf_glZevgu_ bkke_"h\Zgby i i< i K i

P\_Idh\ < BYdj_f_glzZevguc f_Ih” ijh_dlbjh\Zgby we_dljhgguo dZjl
< : @_e_agydh\ Bg ' _g_jgu_ baudegby i i< i K i

P\_Idh\ <HY*\mo dhgp_ipbyo Z\lhfzZlbazZpbb < Y P\_Ildh\ =_h~_

[ i K +

P\_ldh\ <K¥zg~ZjlbaZpby bgnhjfZpbhgguo ijh]jzffguo kj_"~kI\ b ijh]jzZffg
< Y P\_ldh\ i Fhkd\Zz F=M=bD i k
XG]K 66\ %W WHP (OHPHQWY +HWHURIHQRIQRY\H& ® <SDG]KVYHWNRY

5HVHDUFKHU i i 9RO ) i3 i
7VYHWNRYQIRUFDWLRQ ,QWHUDFWLRQ DV DPQLEBPROLQRIY/ P RI<OHF D QR
(XURSHDQ 5HVHDUFKHU i i 9RO ) iJ i
7ZVYHWNROYXOWLB XUSRVH ODQDJHPHQW 9 <D 7VYHWNRY (XUR
i 9RO ) i J i
7VYHWNRYS SR¥DWLRQ 9DULDEOHV DV D 7RRO RI| 4XBOD\G 8 EOH I$C
6FLHQFHV -RXUQDO i i« iJ i

lhkimibeZz



INTEGRATION OF EDUCATION.vol. 19,n0. 2, 2015

H[ Z\lhj_

Kheh\v_\ B]hjv <eZ”bfbjjhj\bdyihj ih gZmqgghc jZ[hl_ N=;HM <IH ©Fhkdh\kdbc ]hkn
"ijl\ gguc |_ogbg_kdbc mgb\_jkbl_I| jZ*bhl_ogbdb we_dljhgbdb b Z\IhfZlbdb2 J
ij ng"kdh]h " "hdlhj I _ogbq_ktwbVRERYLHMN#RIDLjO UX

>ey prth\ZIgbgh\v \ B < Bgdj f_ lgZy dhfivxl_jgZy ~_eh\Zy bljzZz dzZd I_
h[{m -3 by < Kheh\v_\ _lizZpby h[JZah\Zgby i i L < I K i
, QW H

5()(5(1&(6

%HOFKLNRY - O %LUVKWHLQ 0 0 '"HORY\H LJU\ >%XVLQHVY JDPHV@ 5L
%XOJDNRY 6 9 ,QIRUPDFLRQQRH YL]XDOTQRH PREAMOQURYD'@BH ,QIRUPD

0,5-H$ +HUDOG RI1 0678 0,5(% QR SS i
.XG]K 6 $ OXOTWLPHGLMQ\H REUD]J]RYDWHOTQ\H SBBRIGHOHQ@OHOWLPHGLEC
REUD]RYDQLHP WHRGXWD W LRWD OIINQELDNDHPHQW 7KHRU\ DQG 3UDFWLFH QF
.XG]K 6 $ 6FHQDULL PXOYWLPHGLMQRJR REUDRBDQYMB QGBHULSWYV RI
REUD]J]RYDQLHP WHRGXWD W LRWD OINQILDNDHPHQW 7KHRU\ DQG 3UDFWLFH QF

ODWFKLQ 9 7 ,QIRUPDFLRQQ\H UHVXUV\ NDN LQVWUXPHQW QDXFKQRJR |
UHVRXUFHVY DV D WRRO IRU VFLHQM VWD LINH 0 HTBU FHE5BIBCGRGEFTHORSPHQW @
0,5(% QR Ss i

3DYORY 6 1 .RPSYMXWHUQ\H GHORY\H LJU\ XFKHEQRH SRVRELH >&RPSE
ORVFRZ 5XVDQRY 3XEO j

3RVSHORY 6 %RQGDUHQNR , <X B5D]JUDERWND PRGHOL LQWHOOH
Y NRPSYMXWHUQRM LJUH URERFRGH QD RVQRYH PHWRGD QHMURGLQDPLFK
D PRGHO RI LQWHOOLJHQW EHKDYLRU Rl WKH FKDUDFWHU LQ D FRPSXWHU JDP
SURJUDPPOQDR@. WP\ MHNVS HONQUHWKPAM HFSHUW V\VWHPV s

6ODQRY 9 3 .RPSYMXWHUQ\H GHORY\H LJU\ NDN LQQRYDFLRQQ\H LQIRUF
GHQWRY >&RPSXWHU VLPXODWLRQ JDPHV DV DQ LQQRYBWKN®\HQIRUPDWLRQ
]JDSLVNL 6DQNW 3HWHUEXUJVNRM DN DEHPQH WISQ RY OMIQH. M BV L 3M WNHRIYEXIUN LS F
ODQDJHPHQW DQG (FRQRPLFV QR S

6RORY\HY , 9 $QDOL] QHNRWRU\K WHQGHQFLM UD]YLWLMD REUD]JRYDQ!
YHORSPHQW RB SIGXFOMQIRH) ®EUD]RYD QL HR X\WB W URKQ DO D GIIHPWMONMD 7KHRU\ D¢
S3UDFWLFH QR LV VXH SS i

6RORY\HY , 9 7VYHWNRY 9 <D 2 VRGHU]KDQLL L Y]JDLPRVYMD]MDK NDW
Q\H UHVXUV\" 2*]QDQLMD" >2Q WKH FRQWHQW DQG OLQNV Rl WKH FDWHJRULH
*NQRZOHGVYMIDEFLRQQRH L YLUWXDVOIQWH REXFIKHWQXBEO OHDUQLQJ QR

6RORY\HY , 9 3UREOHP\ LVWVOHGRYDQLMD VOR]KQRM RUJDQL]DFLRQQR
VWXG\ RI FRPSOH[ RUJDQLVDWDORQDQ LINQ G* TASH G+#E@HDED RI\VaDK P @Q 0,5 ($
50678 0,5($ +(5$/"" QR Ss i

BRORY\HY , 9 OD\RURY $ $ .XSWVRY $ % G6KNXURY ) 9 5DJUDERWN
SURYHGHQLMD NRPSYMXWHUQ\K GHORY\K LJU GOMD SRGJRWRYNL EDNDODYU!
LQIRUPDWLND Y JHRGH]LL ~ >HYHORSPHQW RI LQIRUPDWLRQ WHFKQRORJ\ RI
EDFKHORUV LQ *$SSOLHG &RPSXWHU GRYEFREUD RMBEH® 6 \WXWMKQRIRIA L
VERUQLN GRNODGRY 9 PH]KGXQMNZ HM®XFKW PRQREG WHEGKIQRORJILHYV LQ KLJKHU
LQJV Rl WKH J)LIWK ,QWHUQDWLRQDO 6FLHQWLILF &RQIHUHQFH i )HEUXDU\
6WDWH 7THFKQLFDO 8QLY 3XEO Ss i

BRORY\HY , 9 OD\RURY $ $ .XSWVRY $ % 6KNXURY ) 9 5DJUDERWH!
SOHNVX SURJUDPPQR WHKQLFKHVNLK VUHGVWY REXFKHQLMD VSHFLDOLVWRY |
NRPSYMXWHUQRM GHORYRM LJU\ >>HYHORSPHQW Rl WKH UHTXLUHPHQWYVY PRG|
WUDLQLQJ IDFLOLWLHV IRU VSHFLDOLVWYV LQ FDUWRJIWWSMD-DIXGRYHRERV\ E\ |
GH]JLMD L DMHURHRWRNWRNLY RI WKH XQLYHUVLWLHV *HRGHWLF VXUYH\LQJ
QR Ss i

6RORY\HY , 9 OD\RURY $ $ .XSWVRY $ % 6KNXURY ) 9 5D]JUDER)
LQIRUPDFLRQQR OLQJYLVWLFKHVNRJR REHVSHFRHIHRLY IRRPDIFLRWYBURDRM VL
WHKQRORJLMDP VSHFLDOLVWRY NDUWRJUDIR JHRGH]JLFKHVNRJR SURILOMD P



BGL?=J:PBY H;J:AH<:GBY L <
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~

>bkiml fh gh hlig_klb d be&ldjZglk\\_ "hfZrg_Jh az”~Zgby bf
guf nhjfzf h[mqg_gby ihailthepnkms\ef gu \br_hjhebdb kh"_|j
Zdlb\babjh\zZlv mqgzZklb_ h[mgZ]ffupll g nbevfZ beexkljbjm)
jZah\zZl_evghf ijhp_kk_ IhthkbxkVenlgguc \hijhk Z 1zd _ f
ihgbfzxl im[ebqgguc kihj ng@Z@h@gh]mllu h g_f Djhf_ wlh
b h[s_klI\ _ggh \Z 'gmx | _#id" mel\n [ ueh azZibkzZgh \b~™_F
jZ[hldb _“~bgh]h fg_gby " geZ @b’ M wgll Ih\ = ij_ih”r"Z\ZIl_e
h[{s_Jh j_r_gby b mkIZgh\e @hyprHm; mxsboky \ ihklZ\e
iml_f khihklZ\e _gby jZaebglyijbkkm *
gbc > k @ WIZiu bf_xsbokgzfgXre f _jhijbylby kbeZfl
"bd Zelhjblfh\ hj]ZgbazZpbb g'lhRifuédX bkiheg gZ i_kgy ©Q
fh gh ij_"klzZ\blv ke_"mxsbffhdhz&higlh ihal\hebeh i_j_7~Zlv ZIf
i ithArlhlh\dz d "bkimIm hnbévfez gb jhijbylb_ ijh\h~behkv \
| _fu \uy\le_gb_ ZdImZevguo Wﬂphkm%abﬁh fZl_fZlbg_kdh]h nZ:
h[km ~_gby hij_~_e_gb_ jZFrdBob¥jmRi ? ?\k_\v_\Z qlh ~Ze
mklzgh\e_gb_ kjhdh\ ih~A]lhlHhdghtkIvj az”_ckl\h\Zlv dbghwdjZ
i bgnhjfbjh\Zgb_ ajbl_edbihjI?*Zxsmx ZiiZjZImjm H[ty\e
b "zZI_ "bkimlz h f_jhijbylbb [ueh ~"Zgh aZ[eZ]h\
i ih"lhlh\dZ h[hjm~h\Zgghtth ilgihsihal\hebeh ijb\e_qgv [hevrh
gby ey ijh\_~ gby f_jhijbylbbykl\h mgZklgbdh\ Ki_pbnbdhc -
i ijh\_~ gb_ "bkimlZ k mq¥kdbky \ hmg_khj \gh\Zl _evguc o
sbo jZ[hgbo ]Jjmii b ajbl_egc [babh™xjb b khhiI\_IkI\_ggh |
gb_ b h[km ™~ _gb_ jZaebqgguoalhdcld &y o~ hjhebdb Hp_gdZz
gZ ZdimZevgu_ \hijhku bghlh wlzZzizZz \ujzZz ZezZkv \ Zieh”~bk
i nhjfbjh\Zgb_ \u\h”~h\ ihajibblhkZfc b g_[hevrbo ih"ZjdZo ¢
AbkimlZ b j_ne_dkby dhfzg” F_jhijbylb_ khijh\h *Zehk
< khhlI\_Ikl\bb k d Z a ZagugZfebv gulfd njz]f_glzZfb ba dbgtl
iZzfb \ jzfdZo ih \db fdz "ch;kiewlrdy i_j_f_gzZz?2 dhfihat
[uez ijh\_"_g ' Diz¢ hzgh\kdbc

U
U
=

b r_kIZkktfhZjpF ih~jh[gh kp_gZ]j
I ~Zlh]lbdz + fh_ ijba\zZgb_ @

Nhgh\Zy aZkPd\debq_kdh_ \hkijhbal\_"_gb_ JeZ\ghc fmaudZevg
©;hevrzZy i_j f gz®@
MgZklgbdb b ajbl_ eb jZkkzZ b\zZxlky \ dbghaze_
GZqZ&lZimkd 1j_ jZ nbevfZ azZ hkgh\m dhlhjhlh [ueb \aylu
nbevfzZ gz | _e ngZeZo
<uoh” \_~"ms_1]h
< A"msbxjZ\kl\mcl_ ~hjh]lb_ ~jmavy
K_]h~rgy fu kh[jZebkv qlhju aZz”"mfzZlvky gzZ” \hijhkhf qlh g_h|
bdZ [ueZ ijbalZgb _f dZ "h]h ba gZk <uimkdgbdb gZr-]h \ma.:
y lhwlhfm m>_ \ kl_gZo bgklbImlZ gm gh az"mfu\Zlvky h k\h
gzZ\Zlv _ ghklb b ihA\h~rgu_ dzfgb H[ wl
m [gb d’ kgylh nbevfh\ Ma
o} h
J
J
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1h]
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IZ_|_eb <u ijbgm ™ ~_gb_ d mg_gbx gZkbeb_f gz~ ebgqghklvx"
b_ nbevfu ijh rdhem <Zzf gJZ\yIky" Ilhg_fm
e b_i_kgb ©Q_jgh_ b [_eh

A Ih\ bkihegy_ Iky i_kgy ©Q _jgh_ b [_ a W DhefZgh\kdbc
gkljbjmxlky n]Z]f ‘glu ba nbevfz ©; heery i_j_f_gz»a

_f

TLQ

d]Zkgh bkiheg_ggmx i_kgx ih]jmab\rmx gzZk \ ijby
rzy i f gZ@ nbevfZ h[ mgblréhemi_j\u_ ijbr_~r
k JZ’\thb b keh ghklb ijhn_kkbb

ijbgbfzxl mqgzZklb_ dhf N MagZ_f gZkdhevdh \gbfzl_
lhl nbevf ljbleZrzx gz m ih "\Z g_eh\_dZ ba dzZ *h
hnbevfZ klm”~ _glu \uoh Z kp_gm

Aml az”~Zgu \hijhku i bevfim ©;hevrzy i_j_f_gz®@
jmdm hil\_qzZ_1 ?keb gbdlh g_ hi\_qZ_4 1Ih ihfh]zZxl dhf

\

> < N

T GZ deZg j_"mxlky keZc”u ij_a_glZpbb k

_ hijhkzZfb b beexkljZpbyfb
\ \ul\h”*ylky keZc”u k hiI\_1Zfb

ij z
Zdh]h \hajZkIZ br_1 j_gv \ nbevf_" H \ajhkeuo
ur_e nbevf"
c ij_~f_lij_ih~rz\Ze G_klhj I_Iljh\bqg"
ajhkeuo mqg_gbdh\ hl A i kIhjZI ljh\bqgZz
h g_ 1"Z ebfh
k I
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_l_c
evr m gbo k_fvb b azZ[h
| gqlh debg ihr_
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pdhf h
ih jZ[hgmx kf_

J
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\_q_jhf oh” u
hj I_Ijh\bg \ugm”be kh\_jrblv :e_dkzZg”jzZ I_ljudbg
iZklb mlhizZxs_1lh
eZ j_qv \h \*hogh\_gghc e_dpbb G _klIh

[ueb =29 Z b K\ IeZgZ :nZgZkv_\gZ" Fm b ~_gZ
v ] jhb nbevfz" :
kv G_klhjm I_ljh\bgm IhebgzZz dh]*"Z hg aZzZk
d v Kl _iZzgz E_~g_\Z" Hg jzZgvr_ \j_f _gb
[_jr_ qlh mj a\hghd
>hfZrg__ a
< _"mshkecdzqg_klI\
ku ijh[e _fgh]lh 0ZjZ
hi\_1beb gZ wlb \hijh
jhkfhlj \b”~_hjheb a
j n h]hebdh\ \ d
h[km™~ _gb
Ih"u h[mqg_gby b \hkiblZgby ijb\h~yl d baf_g_gbx kZfhhp_gdb
g_eh\_d [_a i_~Z]lh]lbg_kdh]lh h[jZzah\Zgby j_Zebah\u\Zlv i_
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h az~rZgby klm~_glZf [ueb ij_"eh -
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hlez~Zlv Zdl_jkdbfb kihkh[ghklyfb"
dlh ijbgye mqZka_ \ hfkm >~ _gbb ihfgyluo \hijhkh\ ¢
hebeb emqr_ ihgylv hkh[_gghklb \u[jZgghc ijhn_kkbb
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"Z]h]
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\
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ke _
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c ] \ rdhem MagzZ_f qlh
mqbl_eyf Keh\h ij _~hklzZ\ey
gZr_lh nZdmevl_1Z
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> fhgkljbjm_lky bgl_j\vx k mqgbl_e_f
AZ\ _jr_gb_ ~"bkimlz

<_"msb&Z wlhf fu az\_jrz_f gzZr ~“bkiml Fh" _I [ulv fu hI\_lbeb
\hijhku gh azZz”"mfZebkv h | Z]h]bq kdhc ijhn_kkbb h __ jheb \ g
hjlzgbazlhjzf b mqzZklgbdzf "bkimlZ K|Zkb[h ajbl_eyf

A\mqgbl \Zevk ba nbeva © chevrZy i

v _i_f_
K \br_hazibkvx jhljby|by fh gh agZdhbevky ih kkued_ KW

ZDWFK"Y KL.VE; V
lh~ \h”y blh ijh\_~_gghhg_ktdbo ijh[e_f ih~rgyluo \ nb
ijbylby hilf_Ibf th kimA_glg_izeyp\de\ZIv b jZalblv gZ\udb h[j
bgl j k b d nbevim b d _]hblgkmifZpgbxk bkihevah\Zgb f BD
ljh\_~_gguc "bkiml ihalhebe wjkhh\skhAhdmighklb kihkh[kI\h\Ze
klm”~_glh\ d deZkkbd_ kh\bljhdBEpglbxdbbgoghkhpbZevghc Zdlb
h rdhe ijb\e_qv bo d h[kmb* jgdWib*zZBDL dhfi_Il_glghklb
KI1BKHD
BKIHEVAH<:GGHC EBL?J:LMJU
<\ A gkdZyJIEIhjbdZ b dmevIimjZ j_gb mq_[gh_ ihkh[b_ E : <\_A~_ ¢
Jhklh\ gZ >hgm N_ghbdk + K
B\Zgh\ :F<lh"bdZ nhjfbjh\Zgby khpbZevghc Zdlb\ghklb mqgZs_]hky
< B\Zgh\ % Fhkd\zZz LZezZgl + k
Ibebiq_\kdZy B@ameg_gb_ khpbZevghc Zdlb\ghklb kim~_glh\ i_~Z]h]bq.
b ijzdlbdZ G < lbebig_\kdZy < _klgbd L=IM + + <Ui + K

ljbdZa Fbgbkl_jkI\Z Ijm~"Z b khpbZevghc aZsblu Jhkkbckdhc N_"_jZy
< g O©OH[ mI\_j "~ _gbb ijhn_kkbhgZevghlh klzZzg~Zjlz 31_~Z1h] i_"~Z]h]lbg_k
"hrdhevgh]h gZqgZevgh]h h[s_]h hkgh\gh]lh h[s_]h kj_"g_]lh h[s_]h h[jZe
| _ev "2 >We_dljhgguc j_kmjk@ + J_"bf "hklmiz KWWS ZZZ UJ UX

thbZengy Zdlb\ghklv mqgbl_ey Keh\Zjv ikboheh]bqg_kdh]h ihjlzez
j_kmjk@ + J_"bf "hklmizZz KWWS SVLKRWHVWL UX JORVV WDJ VRWVL

Lj_ Ivydh\ &KhNbZevgZy Zdlb\ghklv ebgghklb mqg_[gh_ iRkkfihz G N
I_~Z]lh]lbdz + k

N=HK <IH ih gZijz\e_gbyf [ZdZeZ\jbZ|Z ©H[jZah\Zgb_ b i_~Z]h]bdz?
J_"bf "hkimizZz KWWS IJRVYR UX IJRVYSR

OZjezZgh\Z KhpmZevgZy Zdlb\ghklv kim~_glh\ kmsghklv ihgylby >We
? F OZjezZgh\Zz L_hjby b ijzdlbdZ h[s_kI\_ggh]h jZa\blby = + <
WHRULDSUDFWLFD UX UXV ILOHVY DUKLYB]KXUQDOD SHGDJRJLNI

Q_eh\_d b h[s_kl\h Dmevimjheh]by Keh\Zjv kijZ\hggbd ih*"j_~ H F RI
N_gbdk + k

RZezZfh\Z EhpMbZevgZy Zdlb\ghklv fheh”_"b ijbgpbiu mijz\e_gby
<ukr__ h[jZzah\Zgb_ \ Jhkkbb = + < + K +
IlhkimibeZz
H[ Z\lhjZo
I1Ziur_\ :eiuk :[~_rh\Bgp_gl dZn_"ju \ukr_c fzZl_fZlbdb f_ozZgbdh fZI_
nZdmevl_1Z ?\jZabckdh]h mgb\_jkbl_1Z bf E G =mfbe_\Z DZaZoklzg ] :kl

Ahdlhj i_~Zlh]l]bg_kdbo gZmdJXGDUDS #PDLO
KZnhgh\Z Ex~fbeZ :gZlhdwp_ \glZdZn_~ju bgnhjfZlbdb b \ugbkebl_evghc |_o
<IH ©Fhj~h\kdbc JThkm~Zjkl\_gguc i_"Z]h]bg_kdbc bgklblml bf F 2 ?2\k_\
me KIm”~_gqgq_kdzy 7 Z dzg”b~rzZl i_~Z]h]l]bg_kdbo gZmd VDIRQRYD OI
KZnhgh\ <ezZ”bfbj B\Zbp\lgd dZn_"ju bgnhjfZlbdb b \ugbkebl_evghc |I_o
<IH ©Fhj~h\kdbc Jhkm~Zjkl\_gguc i_"Z]h]bg_kdbc bgklblml bf F ? 2\k _\
me KIm”~_gq_kdzy 7 Z dzZg”"b”Zl nbabdh fzZI_fZlbg_kdbo gZmd ZDZDC
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FheqZgh\Z ?e_gZ :e_dkZigpjhNg@Zn_"ju bgnhjfZlbdb b \ugbkebl_evghc | _ogbdb N=;F
<IH ©Fhj~h\kdbc Jhkm~Zjkl\_gguc i_~Z]h]bg_kdbc bgklbIml bf F 2 2\k_\v_\zZ2 Jhi
me KIm~_gq_kdzy *» 4 dZg”"b”"Zl nbabdh fZl_fZlbgq_kdbo gZmd EORQGL #UD

@zZfdh\ :e_dkzZg”j :gZlhzekkblblg gl dZn_"~ju bgnhjfZlbdb b \ugbkebl_evghc |_oghbc
N=;HM <IH ©Fhj~rh\kdbc Jhkm~Zjkl\_gguc i_~Z]lhlbg_kdbc bgklblml bf F 2?2 2\k_\v
] KzZjZzgkd me Klm~ _gq_kdzy 7 Z MHURPD#EN UX

>ey pblbjh\Zgdiyr _\ : Nhjfbjh\Zgb_ BDL dhfi_I|_glghklb b khpbZevghc Zdlb\g
kI glh\ i_ "Z]h]bq kdh]h \maZ ihkj_~kIVhf bgl_jZdIb\guo nhjf h[mqg_gby N VA
_JiZpby h[jZzah\Zgby i L < i K 1 ,QWHG

5()(5(1&(6

9YHGHQVNDMD / $ 5LWRULND L NXOYWXUD UHFKL >5KHWRULF DQG FXOV
3XEO S

,YDQRY $ 9 OHWRGLND IRUPLURYDQLMD VRFLDOYQRM DNWLYQRVWL XFKD
RI IRUPDWLRQ RI VRFLDO DFWLYLW\ RI D SXSLO@ ORVFRZ 7DODQW 3XEO

3LOLSFKHYVNDMD 1 9 ,]XFKHQLH VRFLDOTQRM DNWLYQRVWL VWXGHQWR
>6WXG\ RI VRFLDO DFWLYLW\ RI VWXGHQWY DW SHGDJRJEWDWQKINNKHU HGXFD
7%*38 7*38 %XOOHWLQ LVVXH Ss +

3ULND] OLQLVWHUVWYD WUXGD L VRFLDOYQRM JDVKKLW\ 5RVVLMVNRM )]
$2E XWYHU]JKGHQLL SURIHVVLRQDOYQRJR VWDQGDUWD 33HGDJRJ SHGDJRJLFK
QDFKDOTQRJR REVKKHJR RVQRYQRJR REVKKHJR VUHGQHJR REVKKHJR REUTL
RUGHU RI WKH OLQLVWU\ RI /DERXU DQG 6RFLDO 3URWHFWLRQ RI WKH 5XVVLE
ORVFRZ 32Q WKH DSSURYDO Rl WKH SURIHVVLRQDO VWDQGDUG 27KH 7HDFKH!
WKH 3UHVFKRRO 3ULPDU\ *HQHUDO &RUH *HQHUDO 6HFRQGDU\ *HQHUDO (G
DW KWWS ZZZ UJ UX SHGDJRJ GRN KWPO

6RFLDOTQDMD DNWLYQRVWY XFKLWHOMD >6RFLDO DFWLYLW\ RI D WHDFK
VRWVLDOQD\DBDNWLYQRVWBXFKLWHO\D

7UHWMDNRY 1 ) 6RFLDOYQDMD DNWLYQRVWY O BHGDRRWILFY6RFEDO DFWLYEW\ RI St

)*26 932 SR QDSUDYOHQLMDP EDNDODYULDWD 32EUD]JRYDQLH L SHGDJRJL
VWDQGDUG RI KLJKHU HGXFDWLRQ IRU EDFKHORU GHJUHH SURJUDPPHV *(GXF|
IJRVYR UX IJRVYSR

.KDUODQRYD ( 0 B6RFLDOTQDMD DNWLYQRVWY VWXGHQWRY VXVK
VWXGHQWY HVVHTHRURMIOIFRQEUBBMWWLND R E V KKKHWRW Y HDQQQCR BRJ UADW Y. EW LRMID
VRFLDO GHYHORSPHQW QR $YDLODEOH DW KWWS WHRULD SUDI
SHGDJRJLND KDUODQRYD SGI

&KHORYHN L REVKKHVWYR .XOfWXURORJLMD >3HUVRQ DQG VRFLHW\ &HX
3XEO S

6KDODPRYD / ) B6RFLDOYQDMD DNWLYQRVWYT PRORGH]KL SULQFLS\
\RXWK SULQFLSOHVI9\RIVRBEBDREHPBHIRWOQLHKWUS RIGWIFIDWLRQ LQ 5XVVLD
QR Ss +

6 XEPLWWHG

$ERXW WKH DXWKRUV

3DS\WKHY $0S\V $SEBWNBRBFKFAKVYVLVWDQW SURIHVVRU &KDLU RI ODWKHPDWL
DQG OHFKDQLFV / 1 *XPLOHY (XUDVLDQ 1DWLRQDO 8QLYHUVLW\ . 0XQD
'U 6FL 3HGDJRJ\ GDUDS #PDLO UX

6DIRQRYD /\XGPLOD $OWDAMRIOAK PYYLVWDQW SURIHVVRU &KDLU RI LQIRUPDW
(YVHY\HY ORUGRYLD 6WDWH 3HGDJRJLFDO ,QVWLWXWH Z 6WXGHQFKHVND\D
VDIRQRYD ODQ#\DQGH[ UX

6DIRQRY 90DGLPLUHYHDUEKLENVLVWDQW SURIHVVRU &KDLU RI LQIRUPDWL
(YVHY\HY ORUGRYLD 6WDWH ZHGWX B HIQFKMHVEDPWLWWWH 6DUDQVN 5XVVLD
0DWK ZDZDQV#\DQGH[ UX
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OROFKDQRYD (OHQD $MHWMDLFEURWWIVWDQW SURIHVVRU &KDLU
IDFLOLWLHV (YVHY\HY ORUGRYLD 7 \8 /W & HXHFRKIHARNIR FID & W Q@ V WSLDVW O\ M
3K\V 0DWK EORQGL #UDPEOHU UX

=KDPNRY $OH[DQGHUDMDWROMHW LFKRIHVVRU &KDLU RI LQIRUPD
(YVHY\HY ORUGRYLD 6WDWH BHOWXKRHIQFEKE V,QVVDLEWXWH 6DUDQVN  5X\

JRU FLWSDWLWRIQHY 6DIRQRYD / $ 6DIRQRY 9 , OROFKDQRYD ( $
YDQLH ,.7 NRPSHWHQWQRVWL L VRFLDOTJQRM DNWLYQRVWL VWXGHQV
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$NWXDOYTQ\LH SUREOHP\ JUDSKLFKHVNR\ SRGJRWRYNL Y Y\VVKHP SURII
SUREOHPV RI WHDFKLQJ JUDSKLFV L9/ HURKM U\ HNGRH DAR LY RHQ ALKDVQAL IHW POW IHRGQXY X
NDIHGUDPL JUDSKLFKHVNLFXURBEWHIGS ORLIQQDNWERRQXYLGH PHHWLQJ RI KHDGV RI
JUDSKLF GLVFLSOLQHV RI 5XVVLDQ XQLYHUVLWLHY 3HUP 3HUP 6WDWH 7HFK
$VWDVKRY $ 0 2VKNLQD / 0 5RO LQIRUPDFLRQQ\K WHKQRORJL\ SURHN
HUQR VWURLWHOTQRJR REUD]JRYDQLMD >7KH UROH RI LQIRUPDWLRQ WHFKQR!

HGXFDWLRQERERIDM R Y D@W M DRE &X RDW L R QQ R Ss i

.RUGRQVND\D , % %D]JLVQRH L]XFKHQLH JUDSKLFKHVNLK GLVFLSOLQH >
6DPDUD 6DPDUD 6WDWH 7HFKQ 8QLY 3XEO S

JHWLQ $ 6 /HWLQD 2 6 3DVKNRYVN\, ( .RPSYXWHUQD\D JUDSKLND
)2580 3XEO S

6RVWR\DQLH SUREOHP\ L WHQGHQFLL UD]JYLWL\D JUDSKLFKHVNR\ SRGJRYV
DQG WUHQGY LQ WKH GHYHORSPHQW RI 9VYBBRVN LIV NRB UDRWIHRVGE  KIQ K HJ KIHYUH
\XVFKLFK NDIHGUDPL JUDSKLFKHWNRFAFKHGLWALGDWQRRXIRGHSPHHWLQJ RI KHDG
PHQWYV IRU JUDSKLF GLVFLSOLQHYV RI 5XVVLDQ XQLYHUVLWLHYVY &KHO\DELQVI
JHGHUDOYTQL\ JRVXGDUVWYHQQL\ REUD]J]RYDWHOfQL\ VWDQGDUW YLVVK

VSHFLDOTQRVWL S5DGLRHOHNWURQQ\H VA\VWHP\ L NRPSOHNV\" >)HGHUD
HGXFDWLRQ LQ WKH VSHFLDOW\ S5DGLR HOHFWURQLF VI\IVWHPVY DQG FRPSO
REUD]RYDQL\D L QDXNL 5RVVLI\WNR\ )HGHUDFLL RW GHNDEU\D JRGD <«

HGXFDWLRQ DQG VFLHQFH RQ '"HF 1R @
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JHGHUDOYTQL\ JRVXGDUVWYHQQL\ REUDJRYDWHOTQL\ VWDQGD L
VSHFLDOTQRVWL S6WURLWHOJVWYR XQLNDOYTQ\K ]JGDQL\ L VRRUX]
HGXFDWLRQ LQ WKH VSHFLDOW\ S& RQVWUXFWLRQ RI XQLTXH E
OLQLVWHUVWYD REUD]JRYDQL\D L QDXNL 5RVVL\WNR\ )HGHUDFLL RW
OLQLVWU\ RI HGXFDWLRQ DQG VFLHQFH RQ 'HE 1R @

ORGHOLURYDQLH L VRIGDQLH FKHUWH]KH\ Y VIVWHPH $XWR&$' >0
6DLQW 3HWHUVEXUJ %+9 3HWHUEXUJ 3XEO S

BUDNWLNXP SR L]XFKHQL\X RVQRY NRPST\XWHUQR\ JUDSKLNL Y
FRXUVH RQ WKH IXQGDPHQWDOV Rl FRPSXWHU JUDSKLFV LQ D JUDS
BWDWH 8QLY 3XEO S

$XWRGHVN { EHVSODWQRH SURJUDPPQRH REHVSHFKHQLH GO\I
]JDYHGHQL\ >$XWRGHVN LV D IUHH SURJUDP VROXWLRQ IRU VWXGHQ\
DW KWWS ZZZ DXWRGHVN UX HGXFDWLRQ

6 XEPLWWHG

$ERXW WKH DXWKRUV

=DYDOLVKLQ (YJH@GHEXW\O'HDYQ FRU DFDGHPLF VWXGLHV )DFXOW\ F
HQJLQHHULQJ UHVHDUFK DVVLVWDQW SURIHVVRU &KDLU RI HQJLQF
8QLYHUVLW\ %ROVKHYLVWVND\D 6WU 6DUDQVN 5XVVLD 3K '

$VWDVKRY $OHNVHKBDMGKRILWRWULEKDLU RI HQJLQHHULQJ DQG FRPSX
BWDWH 8QLYHUVLW\ %ROVKHYLVWVND\D 6WU 6DUDQVN 5XVVLD

2VKNLQD /DULVD QLHNKHDOLWDARKY @¥VLVWDQW SURIHVVRU &KDLU
JUDSKLFV 2JDUHY ORUGRYLD 6WDWH 8QLYHUVLW\ %BROVKHYLVW)\
RVKNLQDOP#\DQGH[ UX

( 9 $VWDVK
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B\eb_\Z GKhxj_f_ggu_ bgnhjfZpbhggu_ |I_ogheh]lbb b dZjlh]jZnbg_kdb_ Zg
G = Bleb_\Z < N FZgmoh\ I_~Zlh]lbg_kdZy bgnhjfZzlbdz + t < + K +
Dgya_\Z ®dfGheh]by h[jZah\Zgby fhgh]ljZnby = G Dgya_\Z * DjZkgh”"Zj Dm[=M #

Dgya_\zZ #Hkdgh\u nmg”*rZf_glZevghc Zdf_heh]bb ihkl*biehfgh]h h[jZah\Zgby
]bg_kdh_ kZfh”\b _gb_ ki_pbZebklzZ d \_jrbgzf ijhn_kkbhgZebafZ b ijh~mdlb\ghklb
fhghl]jZnby = G Dgya_\Z + DjZkgh~Zj Dm[Zgvl_qZlv + k

Dmavfbgz :@f_sheh]bg_kdZy |I_hjby nmg”~Zf_glZevgh]lh h[jZah\Zgby fhg
G < Dmavfbgz + KZgdl I_1I_j[mj] GM ©P glj kljzZl_]1bg_kdbo bkke_"~h\Zgbc?

FZgmoh\ <G _Nj_julgh_ h[jZah\Zgb_ ijbf_gbl_evgh d dzZjlh]jZnh ]J_h”_abqg_kdhec
ghklb < N FZgmoh\ G = Bleb_\Z : K Lxjyobg = h~_aby b dZjlh]jZnby +

FZgmoh\ < _RKebaZpby dhfi_I|_glghklgh]h ih*oh”rZ \ \U|mkdguo d\Zebnbdebhggl
klm~ _glh\ dZJ|h]JZnh ]_hbgthprbhggh]h gZijZ\e_gby < N FZgmoh\ >b "j @
nby # t < + K +

FZgmoh\ <NhNfbjh\Zgb_ dhfi_I_gpbc \ ijhn_kkbhgZevghf h[jZah\Zgbb dZjlh]jz
bgthprbhggh]h gZijZ\e_gby < N FZgmoh\ = F S_\_e_ \Z Bgl_]jZpby h[jZal
< + K + ‘2, ,QWHG

L _ke_ghd EKZg"anIgu dZjlu bgnhjfZpbhgguo j_kmjkh\ bgl_jg IZ b bo bkihev,
\ mg_[ghf ijhp_kk K : L_ke_ghd < N FZgmoh\ D K L_ke_ghd Ba\_klby K
kiI\_gghlh mgb\_ kal lz =+ + < + K +

S \_e \Z =bZAghklbg_kdbc \aley” gZ nhjfbjh\Zgb_ ijhn_kkbhgZevgh]lh kZfhhij_
ebqghklb klm~ _glz \ ImfZgblZjgh gjzZ\kl\_gghf Zki_dl = F S \_ e \zZz : . A_e_
<hjhg_"kdh]h ]hkm"ijI\ gghlh Z]jZjghlh mgb\_ jkb| 1z =+ + < + K i

S \_ e \Z H[F_dmevimjgu_ dhfi_|_gpbb kim~_glh\ \ nhjfbjh\Zgbb "moh\gh gjzZ\kl\_gguo d
bo ebqghklb fhghl]jZznby = F S \_e \Z : : A_e_gbgZ + <hjhg_~ <hjhg_"kdbc =M =+

Ilhkimibez
H[ Z\lhjZo

Dgya _\Z =ZebgZ GbdmeZ glgdZn_"~ju khpbZevghc jZ[hlu ikboheh]bb b i_~Z]h
\ukr_]lh h[jZah\Zgby N=;HM <IH ©Dm[Zgkdbc ]Jhkm~Zjkl\_gguc mgb\_jkbl_I12 Jhkkb

me KlZ\jhihevkdzy ~ dzg”b~zl i_~Z]lh]lbg_kdbo gZmd JDOLQD+NQ\D]JHYD #)

FZgmoh\ <eZ”bfbj N_"hdh\bmxsbc dZn_~jhc ]_h”~_abb dZjlh]jZnbb b ]_hbgnhjfZzl
N=;HM <IH ©Fhj*h\kdbc Jhkm”AZjklI\_gguc mgb\_jkbl_I bf G | H]Zj_\zZ2 Jhkkby ] KZ
r_ \bklkdzy ~» dZzg”"b~Zl | _ogbg_kdbo gZmd PDQXKRY# PDLO UX

S \_e \z —Zeng FboZJcherh\gIZhj dZn_"ju h[s_ijZ\h\uo b ImfZgblZjguo ~"bkpbiebg
N=;HM <IH ©<hjhg_"kdbc ]hkm”Zjkl\_gguc Z]jZjguc mgb\_jkbl_I bf_gb bfi_jzZlhjz I_Ij
]

<hjhg_~ me Fbgmjbgz ~ "hdlhj i_~Z]lh]bg_kdbo gZmd JDOPVK#PDLO UX

>ey pblbjh\ZBbya_\Z = G Bgn thZpbhggh dhfl |_glghklgh_ khljh\h AN _gb_ h[jzah\Z
ijhp_kkz \ zdf heh]bq kdhi dagiDdyk < FZgmoh\ = S \_e \z Bgl_1jz
h[jZzah\Zgby i i i K |' '2, ,QWHG

5()(5(1&(6

'ROJDQLQD 0 <X )RUPLURYDQLH LQIRUPDFLRQQR SURVWUDQVWYHQQRM
SURL]YRGVWYHQQRM SUDNWLNL >)XUWKHULQJ LQIRUPDWRRMUBIYG VSDWLDO FR
RQOLQH B6HFWLRQ *6FLHQFHQRERXSWDWRBEOMWKY KWWS MRXUQDO PUVX UX
LQIRUPDFLRQQR SURVWUDQVWYHQQRMM NRPSHWHQWQRVWL RS\W SURNKR]KC

,YOL\HYD 1 * 5HDOL]DFLMD VRYUHPHQQ\K LQIRUPDFLRQQ\K WHKQRORJL!
SOLFDWLRQ Rl PRGHUQ LQIRUPDWLRQ WHFKQRMRIGHMNMQ WNDPVBRSHLN DD G
*HRGHV\ DQG FDUWRJUDSK\ QR Ss i

,YOL\HYD 1 * 2 VR]GDQLL VKNROJQR NUDHYHGFKHVNRJR DWODVD RWGH ¢
WLRQ RI VHFRQGDU\ VFKRRO ORFDO KLV¥WHRWGH)MWOID Y R D*BIEFRMND DILMDP X Q L F L S
DQG FDUWRJUDSK)\ QR Ss i

,YOL\HYD 1 * BRYUHPHQQ\H LQIRUPDFLRQQ\H WHKQRORJLL L NDUWRJUT
WLRQ WHFKQRORJLHVY DQG PRHMGWDRRUDBSKH ¥R D MIXH ®@DIRLBROIBWIGN D Q IRUPDWLFV

QR Ss i



BGL?=J:PBY H;J:AH<:GBY L <

.Q\D]JHYD * 1 $NPHRORJLMD REUD]J]RYDQLMD >$NPHRORJ\ RI HG
3XEO S

.Q\D]JHYD * 1 2VQRY\ IXQGDPHQWDOJQRM DNPHRORJLL SRVWGL
VDPRGYL]KHQLH VSHFLDOLVWD N YHUVKLQDP SURIHVVLRQDOL]PD L
WLRQV RI IXQGDPHQWDO DNPHRORJ\ RI SRVW GHJUHH HGXFDWLRQ I
KHLJKWV RI SURIHVVLRQDOLVP DQG HIILFLHQF\ RI DEWLYLW\ PRQRJ

. X]PLQD 1 9 $NPHRORJLFKHVNDMD WHRULMD IXQGDPHQWDOYQF
WKHRU\ RI IXQGDPHQWDO HGXFDWLRQ PRQRJUDSK@ 6DLQW 3HWHUVE

ODQXNKRY 9 ) 1HSUHU\YQRH REUD]JRYDQLH SULPHQLWHOYQR N I
ORQJ HGXFDWLRQ UHJDUGLQJ FDHR®HULINEK L INHFRUGRYCRISIVFD DLENEF E D O W R @

QR SsS i

ODQXNKRY 9 ) 5HDOL]DFLMD NRPSHWHQWQRVWQRJR SRGKRGD
GHQWRY NDUWRJUDIR JHRLQIRUPDFLRQQRJR QDSUDYOHQLMD >5HDO
TXDOLILEDWLRQ WKHVHV RI VWXGHQWYV PBRBUIOMD Q R DWW R HYD SLKM
DQG FDUWRJUDSK\ QR Ss i

ODQXNKRY 9 ) )RUPLURYDQLH NRPSHWHQFLM Y SURIHVVLRQD
FLRQQRJR QDSUDYOHQLMD >([WHQGLQJ FRPSHWHQFHV LQ FDUWRJU
SURJUDRPMI@IUDFLMD REFUWHRYD®/LNMD Rl (GXFDWLRQ QR Ss

7HVOHQRN 6 $ /DQGVKDIWQ\H NDUW\ LQIRUPDFLRQQ\K UHVXU"
SURFHVVH >/DQGVFDSH FDUGV Rl WKH ,QWHUQHW LQIRUPDWHR®W LMD/ R
6PROHQVNRJR JRVXGD UV WIYHZMDRWR VKU RH BWIROHWBN 6 WDWH 8QLYHU\

6KFKHYHO\RYD * 0 'LDJQRVWLFKHVNLM Y]JOMDG QD IRUPLUR
OLFKQRVWL VWXGHQWD Y JXPDQLWDUQR QUDYVWYHQQRP DVSHNWH
GHWHUPLQDWLRQ RI WKH VWXGHQW LGBWI QLN QRURPOHKW BB 1R @ WX
DJUDUQRJR X Q %WHOWHWLIHWNRI WKH 9RURQH]K 6 WDWH $JULFXOWXUDO ¢

6KFKHYHO\RYD * 0 2EVKHNXOJWXUQ\H NRPSHWHQFLL VWXGHC
NDFKHVWY LK OLFKQRVWL PRQRJUDILMD >5ROH RI JHQHUDO FXOW X
PRUDO TXDOLWLHV RI WKHLU SHUVRQDOLWLHY PRQRJUDSK@ 9RURC

6 XEPLWWHG

$ERXW WKH DXWKRUV

.Q\D]JHYD *DOLQD 1UNMREBDUFKQDVVLVWDQW SURIHVVRU &KDLU R
SHGDJRJLFV Rl KLJKHU HGXFDWLRQ .XEDQ 6WDWH 8QLYHUVLW\
3HGDJRJ\ JDOLQD+*NQ\DJHYD #\DQGH[ UX

ODQXNKRY 90DGLPLUHEGRURYKAK&KDLU RI *HRGHV\ &DUWRJUDSK\
ORUGRYLD 6WDWH 8QLYHUVLW\ %ROVKHYLVWVND\D 6WU 6DUDQV
SURIHVVRU PDQXKRY#PDLO UX

6KFKHYHO\RYD *DOLGNBLMKVRORY@KXDLU RI 3BHGDJRJIJLFV DQG VRFL
3HWHU , 9RURQH]K 6WDWH $JUDULDQ 8QLYHUVLW\ OLFKXULQD 6WU
*DOPVK#PDLO UX

9*)0 ,EI;KIIRKJI-FI"DI-H:@RRQYQDR NRPSHWH
RJR SURFHWRWUEP D'WDRPHRQ® JERK §
FPW R R ® D OF B O RFARIQOW 1[N @& B HR PQ\I HR) Y D QULLNRD)
QR SS i "2, ,QWHG
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P_e iheZ]zZgb_ \ hkgh\gbc kKb[ljjzzagbb fh”_evx dhlhjuo y\leyxlky
I

\Zl _evghc ijh]jZff_ hlghkdhigdyj tigy_ nmgdpbb k\hckl\Zz nmgdpbb b
]Jmeylb\guf mgb\_jkZevgulbim@azZpPgaf lhke_ \\_~ gby hij_ _gby
A ckl\byf ?2]h hk\h_gb_ k\yhgglhyk nmhgdpbb \ wim kIdeIme k e_"m_
fbjh\Zzgb _f kihkh[ghklb klzZz\'bhyZdhlu_ "~ _ ckl\b ih hij_~_e_gbx ih
mg_[gu_ p_eb b azZz”zZgb iegZdbyhhmigdpbb qglh iha\hebl jZkrbjblv
j_ZebaZpbx dhgljhebjh\Zljm]blbhip\upbhaz”rZq k\yaZgguo k ihgylb_ f
\Zlv k\hb ~_ckl\by dzZd ih j_mamgdpdlim Agddhfkl\h mgzZsboky k dhfih
b kihkh[m ~_ ckl\by \ghkblvgkhgﬂIZflkak\h]lmdImJu agZgbc h nmgdpbb
xsb_dhjj_dlb\u \ bo \U|hengjH)b\g>h mqgZklb_\ ihkljh_gbb ~b”rZdlb
@ I|hwlhfm k ihabpbc ~_ybh_euvdhrckifgph]lreb bamqg_gby nmgdpbb [m~_
ih"oh~Z hkgh\ghc i_~Z]h]lbq_kihtkdh pka*Z\@Zle nhjfbjh\Zgbx 1Zdbo ih
ih nhjfbjh\Zgbx j_]Imeylb\guagimfZigbevguo mgb\ jkZevguo N _ckl\bec
\ ijhp_kk_ h[mqg_gby fZl_fzZtxd_ k)b\keleZIb Zpby h[h[s_gb_ b dhgdj_
ky aZz~"ZqZ \dexq_gby maq_gblwazZ pby e [@mih wlhfm \Zgh qglh[u mqg_gbc
fzl_fZlbg_kdmx ~_yl_evghikljy "HvagiZg hghb nmgdpbb gh\h]h \b~Z
glhfu mg_gbd \dexqgbeky \ mjg Mgl xedyeyk _ [_ \_kv ki_dlj \hijhkh\
| evghklv hg ~he’ g agzZlvhh bamfkl\Ztoc nmgdpbb fh] knhjfmebjh
b kihkh[Zo \uiheg _gby fZl _YZIlbgndkdlgaonx aZ*Zgm k p_evx \uiheg _gby
ANyl _evghklb h kzfhf ijhp_kk _ckhamZgiby jg _gguo \ kljmdImj_ agZgbc
bf _Iv ij_~klz\e_gb_ h Ihf dZdmigogblkl b gzZf_Iblv imlb __ j_r_gby
\ey |ky ihbkd j_r_gby mq_|yhfc jaZzfZdhie _gby agZgbc h nmgdpbyo
Ke_ "~h\zZl_evgh mki_rghklv aizg”*hgh¢ _ky\b_ fh | \uihegylvky mq_
| _evghklb \h fgh]lhf aZ\bkbl gbdlhfekdm\hlebqg_gb_f "heb kZfhklhyl_ev
kl _i_gb mk\h_gby fzZIl_fZlbqgghldiibo jihkggju\Zlvky gZ jZaguo mjh\gyo
Ibc gh b hl kl_i_gb mk\h_gbihéghdagzdgém[bgu h[_ki_gb\Zy ij_"kdZz
I agZgby h agZgbb am_fhklv ~_ckl\bc mgq_gbdZ ijb bamqg_gbb

LZzd klIljmdImjm agZgbcnmig\dypdbdbggphub]h \b"rZ
k bamqg_gb_f nmgdpbb ~h \\ 14bdby¢ Hhjnjz]f_gl mjhdz khn
fZevgh eh]bg_kdh]h hij_ " e _gbg mengldpkbbm magbl_ey k mgZsbfbky
hij ~ eyxl ke _"mxsb_ dhfihgbh gbkl bffty az”"Zgbc ih \dexq_gbx mqg_gbdh\
| jfbg ZgZeblbqg _kdZy b \[jZnhgekgltZklv ih nhjfmebjh\d_ mqg_[guo
fhr _ev kihkh[u aZz”"Zgby nmgdpElQ mjZex

NjzZ]f gl mjhdZ ih |_f_©H[eZklv
hij_~ e gby b h[eZkiv agZq_gbc
nmgdpbb?2 |; dezZkk
Keh\h mgbk ®&y,i9,,, b\ gZqZe_ ,; deZkkZ gZfb [ueb bamqg_gu jZaebqgu_ nmgdp

nmgdpbc [ueh bfy m ~jm]bo \ dZg_klI\_ bf_gb \uklmizZze \b” nhjfmezZ GZah\bl_ bi
mg_gguo nmgdpbc ebg_cgZy nmgdpby ijyfZy ijhihjpbhgZevghklv h[jZlgZy ijhihj
d\Z”jZlbgqgZy nmgdpby nmg/élpbb \b”r*Z b | ~
Qlh g_h[oh”bfh agZlv b gZ dzZdb_ \hijhku ke_"m_I mf_Iv hl\_qZlv ijb b
b" GZ~h agZlv bfy nmgdpbb beb __\b™ nhjfmem ZgZeblbg_kdmx b
eb nmgdpbb b mf _Iv bo kljhblv j_ Zevgu kbimzZpbb dhlhju_ fh gh hibk
gdpbb i_j g _gv k\hckl\ nmgdpbb b mf_Iv mklzZgzZ\eb\ZIlv k\hcklI\Z dhgd
u" _eylv Ibiu az"zq j_rz fuo ijb bamq_gbb nmgdpbb HI\_lu gZ ihklZ\e_ggu _
xlky \ ko _f _keb hgz kljhblky \i_j\u_ ?keb "_ ih~h[gZy ko_fZ kljhbeZkv j:
c gZ wlhf wlzZi mjhdZ iha\hey_ | ZdImZebabjh\zZlv g_h[oh”bfu_ agZgby “ey bamqg.
<kihfgbf fh"_eb g_dhlhjuo nmgdpbc AZibrbl_ gZijbf_j ZgZeblbg_kdmx fh"_ e\
nmgdpbb m do \ ]~_ . Qlh ij_"klz\ey | kh[hc ]jZnbg_kdZy fh™ _ev ebg_c
do \ Jr_d - " ljyfzy g iZjZee_evgZy hkyf dhhj*bgzl AgzZy fh~r_ev fh _f md
ijhp_kk dhlhjuc hgZ hibku\Z_I beb agZy j_Zevguc ijhp_kk kbImZpbx fh _f ihk
| _fZlbg_kdmx fh™_ev
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J b k Ko fZ bamqg_gby nmgdpbb
) L J JXQFWLRQ DQDO\VLYV FKDUW

Hibrbl_ kbImzZpbb ij_"klZ\e_ggu_ ke_"mxsbfb fzZl_fZlbg_kdbfb
fhlml [ulv aga®_gjbyihez]lzZ_fu_ hI\_lu ijb\_~_gu \ [Z[ebp_

FzI_fZlbg_k(dZy G thhJu agZlg_gby
fh~_ev KbimZpby i_j_f _gghec
WIz fh~_ev fh _1 gZijbf_j hibkuMZIv kbImZpbx
m o+ o h[ hlijz\e_gbb I_e_1jzffu ]~_ qblkeh hagzqgz_| «
klhbfhklv [eZzgdZ qgbkeh + p_gZ h~ghlh keh\z
m+ klhbfhklv |_e_]jzZffu
v fh _I b~lb h "\b " _gbb i_r_qh”~Z kh kdhjh

_q

vx df g hl az~Zgghc lhgdb g¥oh”ys_cky Bl g_|

Ihjhlh imgdlZ gZ jZkklhygbb df aZ mdzZaZgguc
ijhf_"mlhd \j_f_gb

K ihfhsvx wlhc fh~r_eb fh gh hibkfzlv fgh _kl\h
m 0 °yo p_euo gbk_e dhlhju_ ijb "_e_glblx ¢Z 2Zxl1\ «
hklzlid_

Qlh h[s_]lh m wlbo nmgdpbc" NhjfmeZz Q_f hlebgzZxlky nmg

b lhe ~_ nhjfmehc Qbkeh\uf ijhf_"mldhf ba dhlhjhlh [_jmlky \k_
i_j_f_ggh b fgh _kI\hf dhlhjhfm ijbgZ”e_"ZIl agZq_gby aZ\bkbfh
_keb nmgdpby aZ’\ZgZ g_dhlhjuf |JZn\U)ehfIhn\hafg1harachIv ba dzdh]h
‘_kI\Z [ _jmlky agZq_gbyoidiZdhgghfgh ™ _kl\m ijbgzZ~e_ "ZI|I agZq_gby
i_j_f _ggrhc

i Dzd gZclb wilb fgh _klI\Z dzZd bo gZau\zZxI|" HklZxlky hldjulufb
nmgdpby az”~ZgZ ]jZnbdhf Ke_ _~h\Zl _evgh mdZaulZy bfy nmgdpb
jZaebqgguo kamZpbc g_h[oh”bfh mf_IvOghodhmblv [fgmilklyl\&gZqg gb
aZ\bkbfhc i_j gghc bMfgdh'| hi h\fim |Jng" “ZI \k_ agZq_gby az\b
f gghc >ey Ih]h th[u bamgblv nmgdpbx ke_"m_l agZlv g_ lhevdh
gh b fgh _®IOAM Fgh ' _kOkZaulzZxl h[eZklvx hij_~ e _gby nmgdpbb
M+ h[eZklvx agZg_gbc nmgdpbb

i Knhjfmebjmcl_ mq_[gmx aZ*Zgm dhlhjmx gzZf ij_~klhbl j_rblv M
\blv kihkh[ gZoh ™~ _gby h[eZklb hij_~_e _gby b agZq_gbc nmgdpbb
g_kdhevdbfb nhjfmeZzZfb gZ jZaguo ijhf_"mldZo beb ]jZnbdhfzZz'DZd aZzi

GZ ~"Zgghf mjhd_ fu dhgdj_Ibabjh\Zeb b ~hihedbeb ko dhuhju_
bamqg_gby nmgdpbb \ gZklghklb mdZaZeb gh\uc |Ibi aZz*"Zq = gZoh
b h[ezZzklb agZqg_gbc nmgdpbb k mqg_Ihf kihkh[Z __ az~Zgby

ljb\_~_gguc njZ]f_gl mjid¥Z hikgh\hc ~ey \dexq_gby mq.
A_fhgkljbjh\Ze qlh khklZ\engg §gmxj%Z yl _evghklv ih dhgdj_
g__ ko_fz agzZgbc h nmgdphfzigbc!| keeemq_gguo jZg__ Z T
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fhib\Zpbb mgZsboky d bawmlg\_gbBx ydegvghklv ih hldjulbx gh\h]h
g_\uo ihgylbc k\yaZgguo gZnmgdmhb_cbkihevah\Zgby kljmdImjt
b \u”_e_gbx gh\uo Ibih\ aZaZgZgbc h nmgdpbb d bamg_gbx gbke
lj_~klzZ\bf njz]f_glu mjihdZihlkéeér_"~h\Zl_evghklb Z 1Zd _ nhj
N j7Zsb_ [_k_~m mqgbl_ey kmebops\wfbkyg _[guo aZ”~Zq b ihbkdm b
b kbkl _fm azZz”~zZgbc ih \dex§_mbyxbmqg_gb
NjzZ]lf_glu mjhdZ ih I_f_ ©Qbkeh\u_
ihke_ _~h\zZI _ evghklb"=l ., deZkk
l[jh\_jdZ \uiheg_gby ~hfZrg_lh azZz”~Zgby
< kbkl_f_dhhjrbgZzl ihkljhcl_ ]jZnbdb nmgdpbc
m + od od
m * o >
m + o} 0 £+ ex[h_ gbkeh
m + o-l o
GZah\bl_ ]_ l[jbg_kdmx nbImjm dhlhjmx az~zZ _| dZ\"Zy ba nmgdpbc
Qlh hs ]h m nmgdpbb ml k hklZevgudhb nmgdpbyfb b g f hgZ hlebqgz
Iky hl nmgdpbc +
< ijhp_kk_ ijh\_jdb b h[km ™~ _gby j _amevliZlh\ \uiheg_gby i_j\uo |Ij_o az"
"bfh ijhz gZebath\ZIv ZgZeblbg _kdmx b ]JjZnbg_kdmx fh® _eb dZ ~hc nmgd
hkh[_gghklb nmgdpbb m 1%+ 0 0
P_ev wlbo az”~Zgbc khklhbl \ IThf glh[Ju mq_gbdb ijbgyeb Zdlb\gh_ mqgZzZkl
hij_~_e_gby gh\h]lh ihgylby ©nmgdpby gZIlmjZevgh]h Zjimf_glza | _ \u”_ebet
nmgdpby b deaZeb \b~rh\h_ hlebgb_ h[eZklvx hij_~_e_gby wlhc nmgdp
jZevgu_ qbkeZ hke_ \uiheg _gby wlbo aZ’\Zgbc fh gh \W_Kkib | _jfbg ©nmgdp
Zj]mf_gIZ'°l b ij_~eh blv mq_ghbdzf ~ZIv hij_ e _gb_ WIh]h |hgylby i_j_gbke
dhlhju_ 1j_ [m Iky hI\_Iblv ijb bamqg_gbb nmgdpbb gZlmjzZevghl]lh Zjimf_glZz
Hkms_kI\bl_ i_j \h® ke_~mxsbo kamZpbc gz fzZl_fzZlbg_kdbc yaud
Qlh[u hlijz\blv iha”jZ\bl_evgmx |_ _]jfom gZ"h azZieZlblv jm[ a:
jm[ azZ dzZ "h_ keh\h Kdhevdh klhbl _lizffz ba h~rgh]h ~“\mo 1Ij_o b I

GZ kq_1I\ [ng iheh‘beb imJ[ |h" ]Jh*h\uo Kdhevdh ~_g_] [m~_]I

l]hr M\Z « dghe¢ E)g :
P_ev \uiheg_gby aZ"'Zgby < i h[jZlblv \gbfZgb_ h[mgZxsboky gZ kms_klI\h\Zg
kamZpbc fhr_evx dhlhjuo y\ey |ky nmgdpby gZlmjZevghlh Zjlmf_glZ < oh”_ \

azZ”"Zgby \Z gh mklzZgh\blv \b” ihkljh_gghc fh®_eb b kihkh[u aZ~Zgby nmgdpbc
Bkihevamy j amevliZlu ij_"u"msbo azZz~Zgbc ij_"~klzZ\vl_ jzZkkfh
nmgdpbb dzd nmgdpbb gZIm]Zevgh]h Zijlmf_glz b azZibrbl_ ihke_"h\Zl_e
\ ke_"mxs_f 1b~L | « | Q «
ml o ]I’\g + 0-1 0
ml o ro ©l, 0
ml o 1o . ° o1
Qlh hagzZqgZyl alZlbka «y, 1 Q \'ijbf_j_ih hlijZz\e_gbx | _e_]jzZffu
< azZ”"Zgbyo <« de gl k"_ Zg gZ aZibkb agZqg_gbc nmgdpbb gZImJZe

Z 1Zd"_ \uykg _gbb kfukeZ IZdbo aZibk_c qlh ihalhey 1 \\ Ib | _jfbg ©ihke_
b mlhggblv glh j_gv b~_1 h gbkeh\hc ihke_"h\ZI_evgthb

Iibf_jgu_ blhlh\u_ \hijhku

K dzdbfb gh\ufb ihgylbyfb ihagZdhfbebkv gZ mjhd_" Nmgdpby gZImjZevg
gbkeh\Zy ihke_~h\Zl_evghklv

DZd hgb f_""m kh[hc klyaZgu" Qe_gu ihke_"~h\Zl_evghklb yleyxlky ag
pbb gZIijevgh]h Zjlmf_glZz

lhg_fm ihke_ _"~h\ZlI evghklv gZau\lZxl gbkeh\hc" Nmgdpby gZimjZevg
hij_ ~ e gZ gZ qbkeh\hf fgh™ _kI\_ b __ agZq_gby IZd _ y\leyxlky gbkezfb
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Dzd fh gh gZza\Zlv nmgdpbx gZIimjZdvaghtd"ZjQbokedhl\hanihke _
Ah\Zl_evghklvx
Knhjfmebjmcl_ hij_~_e_gb_ gh\h]lh ihgylby ©gbkeh\Zy ihke_~lI
Keh\h mgbl<eoh”_ mjhdzZ gzf ij_"~klhbl b@abokbelw\ZlygyHke "h\ZI_e
ghklv®d Qlh agZgbl bamqgblv gh\h_ ihgylb__keb hgh hij_~_e_gh
Zjlmf _glz" GZ dZdb_ \hijhku g_h[oh”bfh mf_Iv hI\_qZlv ijb bamqg_gh!
ko_fZz bamqg_gby nmgdpbb" jbk >hihegbl_ ko_fm IzZd qglh[u ihd
b mg_klv kihkh[ aZibkb ge_gh\ ihke_"~h\zZIl_evghklb
< oh~ h[km ~_gby ko_f ij_"eh _gguo mgZsbfbky fh _1 [u
XSZy "b"ZdIbq kdZy fh~r_ev ZgZeba dhlhjhc ihalhebl knhjfmebjh\:
jbk brzZ Iky qlh mq_gbdb fhlml kZfb knhjfmebjh\ZIlv mqg_[g
q_[gZy azZ”"ZqZ i mklzZgh\blv kihkh[u azZz”*Zgby |j_Zevgu_ kbimzZj
gbkeh\uo ihke_~h\zZl_evghkl_c gZmgblvky jZ[hlZlv k gbkeh\ufb ihke

J b k >p~rZdlbg_kdzZy fhr_ev bamq_gby |I_fu ©Qbkeh\u_ if

)y L J 'LGDFWLF PRGHO RI OHDUQLQJ IRU QXPH!

< ijhp_kk_j_r_gby [ghc az~Zgb \ gzZklghklb ih \u"_e gl

bkihevah\Zlv ]jmi|h\mx nhjfm jZ[hlu beb jZ[hIm \ iZjZo Hj]Zgbas

kh[kI\m | nhjfbjh\Zgbx dhffmgbdZlb\guo mgb\_jkZevguo mq_[guo
ijbh[j_l_gby hiulz ~_ckl\h\ZIv k mqg_Ilhf ihabpbb ~jm]h]h khleZz
Z 1zd _ \dexqgblv mgzZsboky \ ihbkdh\mx bkke "h\ZI evkdmx »

mki_rghklb IZdhc jZ[hlu ih khklZ\e_gbx Ibih\ "Zq y\ey lky k

kiI\by ih \u[hjm mkeh\by b khhl\_Ikl\mxs_1]h Ij_[ \Zgby dhng [

wlzZ jZ[hlZ ijh\h~blky \i_j\u Ilh g_h[oh”"bfZ bgkljmdpby ih hj]lZz

y
Bgkljmdpby ih khklzZ\e _gbx Ibih\ azZz~Zq

Lbi az~zZqgb ih I_f_ hij_~_ey_Iky ke_"mxs_c kljmdImjhc

M+ ; + K £tM+ ImMkeh\b_ azZ"ffdbk az~Zqgb 1_hj_ Ibq dey hkgh\z 7
K+ kihkh[ j_rLgbyj [h\Zgb_ az”zZqb Ihkdhevdm gzf Ij_[m_lky hij_»A
azZz”"zZqb ih dhgdj _Ighc I_f_ ~hklZlhggh mdzZaZlv Ihevdh mkeh\b_ b I[j

ljbf_j Lbi lhke "~h\Zl evghklv azZ"r"ZgZz [m_Tky «

Mq gbdz |J_"eZ]Z_Iky nh]fmeb]h\ZIv "]m]b Ib|u az™zq ih |_
\Z 1 ghk NZdlbg_kdb h "Zgghc I _f_ fh gh \u”_eblv _s_ "\Z
hlkag _ g_dhc kbimzZpbb Ij_[m_Iky mkIZgh\va « Lbi >Zgu
lj_[m_lky mklZgh\blv « <k_ hklzevgu_ azZ”~Zqgqb k\h~ylky d \u”_e
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yley |ky g_ij_f_gguf mkeh\b_f nhjfbjh\Zgby mf_gby
yley |ky \zZ guf f 1Zij_~f _lguf j_amevlZlhf hfmqg_gby
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fu\ mk\h_gbb mq_[g

eZ hp_gblv “hklb]l]gmlu_ j_amevlZlu Z k “"jm]hc
hp_gblv k\hb ~hklb" gh\blv angbyb mf_gby dhlhjuo _fm g_"hklZ_
?_kh~_j Zgb_ hlj_"_ey_lky p_eyfb b az”rzZqzfb

@n_u
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=

y
dhgdj_lguo aZ"Zgbc\ jZ[hl_ _
Ijb\_~ _f ijbf_j 1Zdhc jZ[hlu khklhys_c ba Ij_o qZkl_c Ihke_ \uiheg_gby dZ°
ke_"m_1I ijh\_jblv j_amevlZlu bkijZ\blv hrb[db b ihA"\_klb khhI\_IklI\mxsb_ blh]b

ljh\_jv k_T[y

QZklv < azZz"Zgbyo * aZiheghbl_ ijhimkdb
Qbkeh\hc ihke_"~h\Zl_evghklvx ih hij_~_e_gbx gZau\Z_lky
Qlh[u bamqgblv ihgylb_gbkeh\hc ihke_ _~h\Zl _evghklvx g_h[oh~bfh agZlv |
gbkeh\hc ihke_~h\Zl _evghklvx mf_Iv \u®_eylv j _Zevgu_ kbilmzZpbb fzl fZlbqg_k

dhlihjuo y\eyxlky ihke_"h\zZl_evghklb b gZmqgblvky \uihegylv ke_"mxsb N _ckl\by
| j _gbkebl_k\hcklI\Z dhlhjufb fhiml h[eZ~Zlv ihke_ ~h\Zl_evghklb
Fh gh eb kh_"bgylv lhgdb ihkljh_ggu_ gZ dhhj*bgZlghc |ehkdhklb
g_kdzZy fh"_ev ihke_"~h\Zl_evghklb bf_ _«l1\b"1 m + 0 0

?keb ihke_ _"~h\zZl _evghklv aZz~ZgZ nhjfmehc I|Ih fh gh gZclb «

bl _ r_gbx az~Zq \uihegb\ ke "“mxs
u az"zZq ih |I_f ©Qbkeh\u_ ihke_"h\zl evghklba Ith
k b gZ|Jth\ ghf_jZ azZ”"Zgb agZz
h _agZgbb kihkh[h\ j_r_gby a

_luj_o ge_gh\
Ib b aZibrbl_ ki
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I _j\uc qe_g ihke_~h\Zl_evghklb jz\_g AZibrbl_ ke_"mxsb_
\Zl_evghklb _keb dZ ~uc __ qe_g gZgbgZy kh \lThjhl]h \ jZaZzZ f_c¢

Ilhke_"h\ZIl_evghklv aZz”"7ZgZQthjfmrelley \lky eb gbkeh ge_gt
ihke_"~h\zZl_evghklb"

Qlh Ij_[m_Ilky ~h[Z\bly d mEeghhbx Z*"ghagZqgh azZ”Zlv ihk

| _evghklv"

<uf[_jbl_ jbkmghd gZ dhlhjhf bah[jZ _g wkdba ]jZnbdZ nm
Imf_glzZz \k_ agZg_gby dhlhjhc gZqbgZy kh \lhjh]lh gZ [hevr_
djzldh k\hc \u[hj mdZaulZy \uihegbfhklv gZal\Zgguo mkeh\bec
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QzZklv J_rbl_ ex[u_ |Ijb az~Zgb ba \lhjhc gZklb jZ[hlu gZijhlb\ ghf_jzZ
ihklZ\beb agzZzd © 2 \ ebkl_ kZfhhp_gdb

HonZdI_jbam f \ur_e_ggu_ gqZklb jZ[hlu b ~Z~Abf djzZldb_ dhff_glZjbb ih
gbx >ey hp_gdb \uiheg_gby dZ ~h]Jh azZz”~Zgby \ i_j\hc b Ij _Iv_c gqZklyo fh'g
"bohlhfbg_kdmx rdZem [Zee \uklZ\ey |ky aZ \ _jguc hl\_| + aZ g_\_jgu
j_amevlzZlh\ dhgljhevgh hp_ghgghc ~_yl _evghklb ihe agh bkihevah\zZlv
dhlhjuc mqg_gbdb hnhjfeyxl \ k\hbo | _IjZ*yo [ehdghIZcq New ijh\_jhqgqguo
dhibjh\Zevgmx [mfZ]m WIh ihalhebl mqgbl_ex [ukljh ijhkfhlj_Iv j_amevlZlu
\lhjhc gzZklb jZ[hlu Gb _ ijb\_"~_g ijbf_j ebklZ kZfhhp_gdb \ dhlhjhf ij_~kl
ba

\ZjbZglh\ _]1h aZiheg_gby
h

Ebkl kZfhhp_gdb ©Iljh\_jv k_[y®?
6HOlI DVVHVVPHQW VKHHW 3&KHFN \RXVHOI’
QZklv 2 3 4 Blhlh
1 0 1 1 4
i + i
i 2
Khihklz\e_gb_
j_amevlZlh * *

_j\Zy qZklv jzZ[hlu gZijzZz\e_gZ gZ ijh\_jdm agZgbc ih dexq_\uf fhf_glzf |I_
mevlizZlh\ fh gh ijh\_kIb njhgl evgh ij_~eZ]Zy mq_gbdzf gZa\Zlv hI\_lu F
¢c qZklb dzd b ih \k_c jZ[hl \Z°gh g_ lhevdh hp_gblv j_amevlZlu gh
gbdh\ \u”~_eblv aZ"Zgby \ual\Z\rb_ m gbo azZljm~g_gby FZdkbfZevgh a
gbd fh™ _| |hemqblv [Zeeh\ | _ ih [Zeem aZ dZ""h_ \_jgh \uiheg_ggh
<lhjzZy qZkIv \dexqgqZ _| azZz~Zgb_ gZijZ\e _ggh_ gZ hkms_kl\e_gb_ dZ
j_ne_dkbb \uiheg_gguo ~ _ckl\bc J _amevlZlu wlhc gqZklb mq gbdb hilf_q:
xsbfb agZzdzfb \ ebkl_ kzZfhhp_gdb b hgb g_ h[km ~Zxlky Z k~Zxlky mqgbl_ex
ihalhey | hi_jZIb\gh ihemqgblv bgnhjfZpbx h az~ZqZo k dhlhjufb ij_"~iheZzZ]Z
[hevrZy qZklv mgqZsboky Z 1Zd _ \u~_eblv aZz”~Zgb \ualZ\rb_ azZljm~g_gby
D ijh\_jd_ j_amevlZlh\ \uiheg_gby Ij_Iv_c qZklb jZ[hlu ihe_agh ijb\e_q
j_~eh b\ bf h[f_gylvky | _ljz~ryfb >ey hjlJZgbaZpbb wlhc jZ[hlu \Z gh
jZapu \uiheg_gby az~Zgbc b khh[sblv mq_gbdzf ijZ\beh hp_gb\Zgl
qZklb jZ[hlu fZdkbfZevguc [Zee iz\ g I h aZiheg_gby e
ij_"eh blv mqg_gbdZzZf \uy\blv bf_xsb_ky j N _gby f_""m Kk
c j_amevlZlih\ LZd ba ijb\_~ _ggh]lh \ur_ Ijb Ziheg_gby [eZg
dZ aZ\ur_gZ \ azZz”~"Zgbb « ba\lhjhc gZglh prd Ih méagZlqgz_
b\Zlv qlh az~Zggh_ gbkeh g_ y\ley Iky ¢ e _"h\zl evghkl
kfhlj_gguo gZ mjhd_ kihk h wlh agZgbl qglh k xsZyp ev mjh
JZkkfhlj_gguc \ur_ wl db j_amevizZlih\ \ glh bf_ggh a”
fhlml m[_’\blvky \ Thf ¢ [ dIb\gZy hp _gdZ dhlhjmx hgb \uklZ\bet
k\hb \hafh ghklb fh _1 g_ \iz~AZIv k hp_gdhc bo j_Zevghc ih”]hlh\db IFh
j_amevlzZlh\ gZ wlhf WlZi lghk bdb ij_~ihez]zZ_1| “hihegbl_evgu_ jZat
g_gby ghluo we_f_glh\ kh"_J Zgby \ Ihf gbk ijb ih~A\_~"_ gbb blhlh\ mjhd
ZgZeba az”"Zgbc \ dhlhjuo [ueb ~hims_gu hr b fh™ | kem blv hkgh\hc *
\ *h gb
AN

[
j_a
wlh
mq_
mq_

e

b[d
fZrgxx jZ[hlm bg”~b\b"mZevguo az"Z c ihoh  _]h Ibiz
yhe__ "~ _1Zevguc ZgZeba j_ amevIZIh\ bz]ghklbgq_kdhc jZ[hlu mqgbl_ev
mjhdz ijh\_jyy \Mlhjmx b Ij_Ivx gZklb jZ[hlu Ilhemqg_ggu_ ~Zggu_ ihe_agh
\ ki_pbzZevghf "mjgZe_ \ dhlhjhf \U|kagu nhjfbjm_fu_ \ I_f_ mgb\_jkZevg
n ckI\by b ij_~f Igu_ agZgby b mf_gby J Jmeyjgh_ aZ|heg gb [Zdh]h °r
hlke “b\Zlv "bgZfbdm nhjfbjh\Zgby dexq_\uo dhfi_| _gpbc mgZsboky ijh_dll
xsb_ mjhdb hibjZykv gZ j_Zevguc mjh\_gv ih~]l]hlh\db mgZsboky k\h_\j_f_.
\Zlv mg_[gh \hkiblZl_evguc ijhp_kk
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LZdbf h[jZahf fh gh knHjZwgeghjh kbkl_fu az~"Zgbc Z"_1

\Zlv ke_"mxsb_ mkeh\by mm nigpfdjh_yl _evghklb ih bamaq

\Zgbx MM> ijb h[mqg_ghbb IfoIZIbZQIbkddbo h[it_dlh\

\ hkgh\ghc rdhe _ ihkljh_gb_ kbkl_fu "bZ]ghk
i ihkljh_gb_ kbkl_fu agZIgdbtn:oh@Zb“aZgbc h[_ki_gb\Zxsbo

mqZ_fhf fZI_fZlbgq_kdhf h[t gd_ mdaZgboky \ j ne_dkb\gh hp_

e gb___ kljmdImju A yl _evghklv b ihalheyxsbo m
i \dexq_gb_ mquboky \ "hykeevgphiZivw “bgzZfbdm nhjfbjh

\ ijhp_kk_ j_r_gby ki_pbMawgi ijh™f Iguo mf_gbc

KIBKHD
BKIHEVAH<:GGHC EBL?J:LMJU

:kfheh\ : Nhjfbjh\Zgb_ mgb\_jkZevguo mqg_[guo ~_ckl\bc \ hkgh\ghc
d fukeb Kbkl_fzZ az~Zgbc ihkh[b_ ey mqgbl_ey : = :kfheh\ >b "] @
_gb_ + k

;h>_gdh\Z EF_ Bh”bdZ nhjfbjh\Zgby mgb\_jkZevguo mqg_[guo ~_ckl\bc
f_ljbb E B ;h _gdh\Z + Fhkd\Zz s BGHF EZ[hjZlhjby agZgbc +

?ibr_\Z HL;ogheh]by h[mqg_gby fZl_fzZlbd_ gZ hkgh\_ ~_yl_evghklgh]
magbl_ey H ; ?ibr_\Z =+ Fhkd\z ljhk\_s_gb_ + k

B\Zgh\zZ LW _hjby b I_ogheh]by h[mqg_gby fZI_fZlbd_ \ kj_"g_c rdhe_
kim~_glh\ fzZzI_fZlbg_kdbo ki_pbZevghkl_c i_~Z]lh]bg_kdbo \mah\ L : B\
Jhjh~ G=IM + k

I_j_\hsbdh\Z >»ZBghklbdzZ \ ijhp_kk_ h[mq_gby fzZI_fzZlIbd_ fhghljzZn
sbdh\Z * Gb'gbc Gh\]hjh~ G=IM + k

Ijbf_jgZy hkgh\gZy h[jZah\Zl_evgZy ijhljzi@jh[{ZabyZIHkghhglZy rdhe
khkl ? K KzZ\bgh\Z =+ Fhkd\Zz ljhk\_s_gb_

KZjzgp_\ E_Bh*heh]lby f_Ih~*bdb h[mqg_gby fZI_fZlbd_ = B KZjZgp_\
hdly[jv + k

N_"_jZevguc Jhkm~ZjklI\_gguc h[jZah\Zl_evguc klZg”"Zjl hkgh\gh]h h
ljhgguc j_kmjk@ i J_"bf "hklmiz KWWS EDVH JDUDQW UX
Njb~rfZg FE Ikboheh]lh i_~Z]lh]bg_kdb_ hkgh\u h[mqg_gby fZI_fZlbd_ \ rc

fZlbdb h i_*Z]lh]bg_kdhc ikboheh]bb E F Njb~rfzg =+ Fhkd\Zz ljhk\_s_g
YdbfZgkdzZy LBo&heh]lby ebgghklgh hjb_glbjh\Zgghlh h[jZah\Zgby \ k|
B K YdbfzZzgkdZy =+ Fhkd\Z K_glyl[jv * k
Ilhkimibez
H[ zZ\Ihj_

I_j_\hsbdh\Z ?e_gZ GbdhedZzdgZZdmevl_I1Z _kl_kI\_gguo fzZl_fZlbqg_kdb
guo gZmd N=;HM <IH ©Gb _]Jhjhrkdbc ]hkm~Zjkl\_gguc i_~Z]lh]l]bg_kdbc m
Fbgbgza Jhkkby ] Gb'gbc Gh\]lhjh” iehsZ”v FbgbgZ b Ih Zjkdh]h *»
gzZmd ijhn_kkhj SHWHPODRUIOKLNRYDHQ

>ey pblbjh\zZighy\hsbdh\z ? G Ki_pbnbdZ nhjfbjh\Zgby mg
ijb h[mqg_gbb fZI_fz Ibd_ \ hkgh\ghc rdhe_ ? G I1_j_\hshb \
L < i K i 2, ,QWHG

5()(5(1&(6

$VPRORY $ * )RUPLURYDQLH XQLYHUVDOTQ\K XFKHEQ\K GHMVYV
6LVWHPD ]DGDQLM SRVRELH GOMD XFKLWHOMD >HYHORSLQJ XQLYH
WR WKRXJKW 6\WWHP RI WDVNV PDQXDO IRU D WHDFKHU@ FRVFRZ
%R]KHQNRYD / , OHWRGLND IRUPLURYDQLMD XQLYHUVDOYTQ\K XFKHE
GHYHORSLQJ XQLYHUVDO OHDUQLQJ DFWLRQV LQ WHDFKLQJ JHRPHWU\@
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(SLVKHYD 2 % 7HKQRORJLMD REXFKHQLMD PDWHPDWLNH QD RVQRYH G
XFKLWHOMD >0HWKRGV RI WHDFKLQJ PDWKHPDWLFV XVLQJ DQ DFWLYLW\ E
BURVYHVKFKHQLH 3XEO S

,YDQRYD 7 $ 7HRULMD L WHKQRORJLMD REXFKHQLMD PDWHPDWLNH Y VL
GHQWRY PDWHPDWLFKHVNLK VSHFLDOTQRVWHM SHGDJWKHPKHWVINLK lYX]RY >7KF
VHFRQGDU\ VFKRRO 0DQXDO IRU VWXGHQWY VSHFLDOLVLQJ LQ PDWKHPDWLF)
1*38 3XEO S

3HUHYRVKFKLNRYD ( 1 'LDJQRVWLND Y SURFHVVH REXFKHQLMD PDWHPD
SURFHVV RI WHDFKLQJ PDWKHPDWLFV PRQRJUDSK@ 1L]KQ\ 1RYJRURG 1*38

3ULPHUQDMD RVQRYQDMD REUD]JRYDWHOTQDMD SURJUDPPD REUD]JRYDWH
>([HPSODU FRUH FXUULFXOXP IRU DQ HGXFDWLRQDO LQVWLWXWLRQ VHFRQGDU

6DUDQWVHY * , OHWRGRORJLMD PHWRGLNL REXFKHQLMD PDWHPDWLNH
6DUDQVN .UDVQL\ 2NW\DEU 3XEO S

JHGHUDOYTQ\M JRVXGDUVWYHQQ\M REUD]JRYDWHOTQ\M VWDQGDUW RVQRY:
HGXFDWLRQDO VWDQGDUG RI JHQHUDO VHFRQGDU\ HGXFDWLRQ@ $YDLODEOH

JULGPDQ / 0 3VLKRORJR SHGDJRJLFKHVNLH RVQRY\ REXFKHQLMD PDWHPI
R SHGDJRJLFKHVNRM SVLKRORJLL >3V\FKRORJLFDO DQG SHGDJRJLFDO SULQF
VFKRRO WR D WHDFKHU RI PDWKHPDWLFV DERXW SV\FKRORJ\ RI SHGDJRJLFV

<DNLPDQVND\D , 6 7HKQRORJLMD OLFKQRVWQR RULHQWLURYDQQRJR REU
RI SHUVRQDOLW\ IRFXVHG HGXFDWLRQ LQ PRGHUQ KLJK VFKRRO@ FRVFRZ 6

6 XEPLWWHG

$ERXW WKH DXWKRU

B3HUHYRVKFKLNRYD (OGBDQLREF MR HYRXD W\ Rl 6FLHQFHY ODWKHPDWLFDO DC
.R]PD OLQLQ 1L]KQ\ 1RYJRURG 6WDWH 3HGDJRJLFDO 8QLYHUVLW\ EOG OLC
1RYJRURG 5XVVLD 'U 6FL 3K\V 0DWK SURIHVVRU SHUHYRVKLNRYDHOQG#F

JRU FLVBHIWHR @V KFKBESRFEDILND IRUPLURYDQLMD XQMYSHILVREYBKK XIFIKHE Q\K
PDWHPDWLNH Y RVEBRIQRIM W KRNRCH HORSLQJ XQLYHUVDO OHDUQLQJ DFWLRQ
D VHFRQGDUQWHKBRBBIGMD REUWHRYDWILRR Rl (GXFDWLR® '2, YRO QR S

,OWHG
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Hkgh\gu_ iheh  _gby dezZkkbjzBhtddgbh ihal\heyxl bamqgzZlv b fh”_ebjh
klZ[bevguo k\h[h”guo jZ"b\(ZI\ehJ\bqu_kdb_ ijhp_kku ijhl_dzZxsb_
\ b\hch]Zgbaf Wilh \ k\hx hg_j_"v ih
G_kfhljy gZ |h qlh ihrZ\eyxasheyhkewg ~jblv \ obfbqg_kdh_ ijhba\h?
rbgkI\h obfbgq_kdbo j_ debc |th\Idvadbeh]bq kdb ijb_fe fu_ ijhp_kku
dzd \ ijbjh~_ 1Zd b \ b\uo hj]Rglthafdo aj gby z\lhjh\ klzZlvb ij_~klz\
ijhbkoh~bl k mqzklb_f h[hrguolk¥"dgZqbfuf b g _h[oh”bfuf [he__ ]Jem
eh\ \ mqg_[gbdZo hj]l]Zgbq_kdhdhaothfbdamgbfgb obfbb k\h[h”"guo jZ*"bdZeh\
j_Zdpbyf m”~_ey_Ilky gZ g r\atje\yhklgL"g]ngKIb klZ[bevguo Z bf_ggh jZk
lhggh_"\gbfZgb_ 1h~jh[gh jZKKFZIlgb\Z\aZbfhk\yab obfbgq_kdbo k\hckl\
xlky ebrv j_Zdpbb k\h[ h~ hJZTD’dIZdaZ/gIhI\]hk bo kljmdIimjhc qlh b y\ey_ Iky
]Zeh]_gbjh\Zgby ZedZgh\ b ijbkf rblgf_ gd&yghlh h[h[s_gby fZl _jbZeZ
[] fbklh]h \h*hjh~rZ d Zed_giAfobWwhhm kdd[bevguo k\h[h"gu012"bdZeh\
0zjz ?s_f_gvr_ \j_f_gb m’< éppdhpi_ jZ"bdZe fh gh jZzkkfzZljb
obfbb kIZ[bévIg\lhu[)h"guo jZ"bdzéw\dzd ijhf_“mlhggh_ khklhygbh_f_ “"m
DZd ijZ\beh ijb\h~Aylky k\_dZbtbhyghhevzdabthghfkl kI\_ggh \ az
dh

h ljbn_gbef Ibevghf jZzAb\bEbfhklb hl kljmdImju jZ~"bdZeZ hg fh™_|I
@ ;he__ ~_1Zevgh obfby kib[h*igbgbjfZlv eb[h hI*Z\ZIlv we_dljhg
"bdzZeh\ jZkkfhlj_gZ lhevdh i\_m_ap_h["g/bUZ«blkIhygb_ bhgz
H : J mlh\zZ ©Hjl]Zgbq_kdZ obf,by - F@
b N _jb ©M]em[e_gguc dmjk hj] dh
obfbb?2 > @ b ebrv lhevdh \ h*g f bgé. ?
> @ jzZkkfhlj_gu "hklzZlhggh ih”~jh[gh ol5fb
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guo Ibih\ kIZ[bevguo k\h[h~guokiZtzdbely\eyxIky kbki_fu k iheghklvx
HArgZdh ih*jh[gh_ jZzkkfhlj_gb_ @afblme gdbpopgufb fhe _dmeyjgufb hj[blZ
k\hckI\ jz*"bdZeh\ b \ wlihf kemgihd d¢h hk\yab k wlbf fh gh deZkkbnb
_"bg_gh _~bghc dhgp_ipb_c ptherixskth[h”*gh jZz"bdZevgu_ kbkl_fu
h[tykgblv k\yav gZ[ex"Z_ fuo ahflwg_Ki#ibibg kdhc ozZjzdl_jbklibd_ mjh\gy
k\hckI\ jz*bdZeh\ k bo kljmdImphegbfZ fh]lh g_kiZj _gguf we dljhghf
Bamqg_gb_ obfbb klZ[bevguqgzKktidwe dljhggh]h ijb[eb> gby
guo jZ"bdZeh\ ij_"klZ\ey Obkd/d\ekvifahr"Z FHED:H > @ < wlhf
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GZb[he__ mklhcgb\ufb y\liwjlkygub we_ _dljhg gZ g_k\yau\
kl_fu k iheghklvx aZiheg_hljdblidbek\y<\_~_gb_ we_dljhgh”h
aulZxsbfb fhe_dmeyjgufb hjdZIfZ&ybb _e_c \ ex[h_ ba ZjhfzZlb
< wlhc k\yab klzZzgh\blky ihdwlgup Iglkhn _gbef _Ibevghlh jZ
jZ"bdZeu i_j\uo "\mo Jjmii kmE'KIlglZ jZajuoeyxsmx hj[blZe
fblvky d i_j_oh”m \ [he__ wg_wlelbgjhlghizdp_ilhjguo azZf_klb
\ul]h"gu_ bhggu_ khklhygby gaehygzu\fAxsmx hj[blZev < wlhf |
eb[h iml_f i_j ghkZ we_dljheZ _dijpZz4b_fuf hlg_k_gb_f jZ”bc
dZem ©Owe_dljhgh” _nbpblgud wkwWddedkkm yley |ky \hafh ¢
hdbkebl_eb eb[h iml_f hi*Zgbkdeh\&lglhgZz*\mo hlghkbl_evgh k
©we_dljhghzZzdp_ilhjgu_ jZgboZeugh\hkZgbhgZ b dZlbhgZz
klZgh\bl_eb JZ"bdZeu I|j_lwa ifjmihkklZghle_gbb beb hdb
kihkh[gu h[jZah\u\ZIlv dZd Z2glglgpdh [Z&b dZ[eZ
b dzZlbhgu | _ ijhy\eylv \ aZ\NbkbBfphklbZgZeh]bggh_ "_e ¢
hl j_Z] _glzZ dZd hdbkebl_evglbevddd k\\h[fkh*guo jZ*bdZeh\ g
klZgh\bl_evgu_ k\hckl\z g4Zijbdhifthigbjgu_ we_dljhghzZdp_i
n_gbef_Ibevguc jZ*bdZe Bla gvteo dhpehvgihzfnhl_jgu_ Zf[b"™_g
ljbn_gbef_Ibevguc jZ"bdZd¢ubh_ijl"gh  _gh b "jm]bfb Z\IlhjZfb
L Z[ e b ppDBZkkbnbdZpby k\h[h*guo jZ*"bdZeh\
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HArgZdh _keb dhjhldh b\msb \hjgdhbdZz @fjZzah\Zgb_ \ jy*_ kemqZ_\ ~bf_jh\
Abf_jbamxlky \k_]*Z ih ZIhfzZf dZfd $if_Ijbggh]lh 1Zd b g_kbff_Iljbggh]h
gZb[hevrmx kibgh\mx iehlghklv kiehlghklvLZd ~ey klZ[bevgh]h [jbn_
g_kiZj_gghlh we_dljhgZ h[jZaglyekdti*Zjdlgebevghlh jZ"bdZeZ gZ[ex*Zehkyv
guc *bf_j Ih \ kemqgZ_ klZ[bevghpjzanhdgeh\*\mo ~bf_jh\
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kIZ[Ibg)Z@{Jimej\Zr’\h: kibgh\hc iehlghklvx h[jZamy
hirtkjlgfxlpbgguc ~bf _j Dh]*Z kj_~Z jZkl\h
Zfb jblf_easbkbhkh[gZ khev\ZIbjh\ZIv jZAbdZe Ih

WIlh k\yazgh k |_f qI m
dZeh\ bf_xsbo "hklZzl h
khijy'_gby gZjy"m k
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azjy"z | _ kms_kl\mxl
r cbgzbf gvr_c we_dljhggl
“hghjgu_ b Zdp_ilhjgu_
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hcllleimthk[Ij\Z)amy I_th bgzfbqg_kdb [he__ \u

gIJ Aguc g_kbff_ljbgguc "bfbj

az pby_Z]éEb‘fblui[Zkath jZkkfzZljb\zZz _fzy \ "Zgghc

bAr 1 ih ZIhfZf k gZb[hevr_c kibgB\id iehéZkkbnbdZpby klZ[bevguo k\h[h~

ghklvx h[jzam_lky kbff_ljbggue jZbbdZzeh\ hkgh\ZggZy gZ bo klj_fe_gbb

Z _keb b~_| "Dbf JbaZpby "hghjghH_Z4dphtmj\ [he__ \u]lh”gh_ klZ[bevgh_ kh

ghlh Ibiz h[jzam_ Iky g_kbff_ljbgbwgbbfbhgz ihal\hey_ | h[tykgblv f_oZgbafu
?keb kbgl _a jZ"bdZeZ hKmevrkbldyz |j zZdpbc hJ]Zgbq kdbo kh_"b

ky hdbke _gb_f beb \hkklZ @ oic fijhh g&Zxsbo k mqgZklb _f k\h[h”Aguo

b

Pp_
b

h
gh\
\ \ukhdhiheyjguo kj_~"Zo dbkj@hbgiZehbe\blhf gbke b j Zdpbc Ijhl dZxsbo

s _ehqghc kibjlh\hc be \h’Qgh\H(flhj]IZlgbaf WIlh ~Z | \hafh ghklv p_
\hc Ih jZ"bdZe g_ khev\E | lyjznj 2 $eéb algy kbgl _abjh\ZIv hjjZzgbgq_kdb_ kh
\ wibo mkeh\byo ~bf _jbam_Ilky‘bg _pbglkZki pbZevgh az~Zggufb k\hckI\Zfb
KIBKHD
BKIHEVAH<:GGHC EBL?J:LMJU

=ZmilfZgHANZgbq_kdZy obfby A =ZmilfZzg X =j_n_ O J_fZg_ %= Fhkd\Z Obfby +

=hem[_\ K_aZgbaf dbkehlgh]h ~“bkijhihjpbhgbjh\Zgby ~blj_IZedbegbljhdkbevguo jZz~
< —hem[_\ < > K_gv : : :e_dkzZg”jh\ Ba\_klby :G KKKJ K_j ©Obfby2 =

Jb M]em[e_gguc dmjk hjl]Zgbg_kdhc obfbb N D_jjb J Kzg~™[_j] * Fhkd\z

L +

thjbkthMZgbq kdZy obfby J Fhjjbkhg J ;hc” + Fhkd\z Fbj + K

I1Zeqdh\ <Kbgl_a klZ[bevgh]lh jZ*"bdZeZ ba ljbn_gbeibjbeb_\uo khe_c <
X < @"Zgh\ = G >hjhn__gdh @mjgZe hjl]zgbg_kdhc obfbb = + L + K

lhemf[jbd HI_Edpbb azf_s_gguo ljbn_gbe\_jrZabeh\ k fhghoehjmdkmkghc d|
H F lhemf[jbd >b *j @ @mJgZe hjl]Zgbq_kdhc obfbb =+ + L + K +
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Ilhemf[jbd HOWfby \_j*Zabevguo jZ"bdZeh\ H F lhemf[jbd £ Db_\ GZmdh\:
lhoh”_gdh tdbkebl_evgh \hkklZgh\bl_evgu_ j_Zdpbb k\h[h~guo jZ~bdZe
;_ehnr_~ < = Dhr_qdh £+ Db_\ GZmdh\Z "mfdz + k
lhoh~ _gdh N _ghdkbevgu_ jZ"bdZeu < > lhoh”_gdh + Db_\ GZmdh
J_mlh\ HHj]Zgbq_kdZy obfby \ | H : J_mlh\ : E Dmjp D | ;mlbg *= Fhkd\Z ;bg
JhaZgp_\ KWh[h~gu_ bfbghdkbevgu_ jZ*"bdZeu + Fhkd\Zz Obfby
LZgZk_cgmdBkkeKrh\Zgby \ h[eZklb Zahlkh”™_j"Zsbo ]_| _jhpbdebqg_kdbo k\h[h"
Kbgl_a Zjbe 2Apn_gbe [bn_gbebeibjjheh\ b bkke_"h\Zgb_ k\h[h~guo jZ*"bdZeh\
k_cgmd K E <ezZkh\Z ? G Fhjhah\ Obfby ] | _jhpbdebg_kdbo kh_~bg_gbc =
LZgZk_cgm@®d \hikhkm h[ h[sbo aZdhghf_jghklyo h[jZah\Zgby ~bf_jh\ k\h[
K LZgZk_cgmd @mjgZe hjl]Zgbq_kdhc obfbb + + L < + K
LZgZk_cgmd YelKygbb azZf_klbl_e_c gZ hilghkbl_evgmx klZ[bevghklv k\l!
K LZgZk_cqgmd H ; Lhfbebg D | ;mlbg @mjgZe hjljZgbg_kdhc obfbb =+
LZgZk_cgmd&\h[WKgu_ jZ~bdZeu ;;9,,, J_Zdpby ljbn_gbeibjzZgbez
bhr"Zgbe [_gahehf ; K LZgZk_cgmd >b "j @ @mjgZe hjl]Zzgbg_kdhc obfbb
RzZ[Zjh\ X HK]Zgbqg_kdZy obfby X K RZ[Zjh\ + Fhkd\Z Obfby
Rhee_ <Mki_ob obfbb klZ[bevguo m]e_\h~hjh~rguo jZ"bdZeh\ < > RI

Mki_ob obfbb £ + L + K +
%DODEDQWHELOLW\ DQG (TXLOLEULQD RI )UHH 5DGLFDOV ,,, 3UHSDUD
LQ WKH VDPH PROHFXOHYVY $ 7 %DODEDQ 3 7 )J)UDQJRSRO 1 1HJRLWD
'DQHQ $RLQ\O )UHH 3DGLFDOV : & 'DQHQ ) $ 1HXJHEDXHU
9RO < + 3 +
'"HVVDXRBUKRWRFKHPLVWU\ +LVWRU\ DQG &MPPHUFLDO $SSOLFDW
+$%,6 (OVHYLHU + S
JDELDQ2-.&%2 &DOFXODWLRQ RQ 3RO\PHWKLQHV ;;, (OHFWUR GD
DPGLGHQW 3RO\PHWKLQH 5DGLFDOV - )DELDQ + +DUWPDQQ - 3U
ORKDPPHGKH UHDFWLRQ EHWZHHQ HWK\O FDUERQHWKHRI[\ U\UL(
0 ORKDPPHG ( 0 .RVRZHU -RXUQDO $PHULFDQ &KHPLFDO 6RFLHW
B3UROO .LQHWLFV RI WKH GHFRPSRVLWLRQ RI ')3+ LQ VRPH Q
5 + 6XWFOLIWH 7UDQV )DUDGR\ 6RF % + 9RO + 3 +
Ilhkimibez
H[ Z\lhjZo
LZgZk_cgmd ;hjbk Kijhn_Wkhj dZn_"ju hjl]Zgbg_kdhc obfbb N=;HM <IH C
]Jhkm~ZjklI\_gguc mgb\_jkbl_I bf G I H]Zj_\zZ?® Jhkkby ] KZjZgkd me ;t

obfbg_kdbo gZzmd RUJFKHP#PUVX UX
;mjlzkh\ :e_dk_c :gZlhewp \ogdZn_~ju hjlZgbq_kdhc obfbb obfbb N=;HN

A“h\kdbc Jhkm~Zjkl\_gguc mgb\_jkbl_I| bf G KzZjZlgkd\zZme Jhk&by_ \bklkd
A dzg~b~Zl obfbgq_kdbo gZzmd EXUWDVRYDD#PDLO UX

ljygbgqgbdh\Z FZj]ZjblZ Dhgkl2glngsbhgzZbg _g_j dZn_"ju hj]Zgbg_kdh
N=;HM <IH ©Fhjrh\kdbc Jhkm~Zjkl\_gguc mgb\_jkbl_I| bf G I HJ]Zj_\
me ;hevr_\bklkdzy ~» RUJFKHP #\DQGH[ UX

>ey pblbjh\ZgbgZk_cqgmd ; K H obfbb klZ[bevguo k\h[h~guo jZ"bdZeh\
obfbb; K LzZgzZk_cgmd : : ;mjlzkh\ F D Ijygbggbdh\z Bgl_J]jZpby hJ[jZz
< i K i '2, ,QWHG

5()(5(1&(6

+DXSWPDQQ =
3XEO SSs +
*ROXEHY 9 $ OHNKDQL]P NLVORWQRJR GLVSURSRUWVAKRQLURYL
PHFKDQLVP RI DFLG GLVSURSRUWLR QD@VILYRHQ/ \® L\ BV $ # V6 B ©34 HEHAL \NUKR. ¥
OHWWHU RI WKH $FDGHP\ RI 6FLHQFHWRI WKH 8665 6HU FKHP
.HUL ) B6DQGEHUJ 5 8JOXEOHQQ\\ NXUV RUJDQLFKHVNR\ NKLPL
FRVFRZ .KLPL\D 3XEO s +

*UDHIH <X SHPDQH2UJIDIDDL @ LFKHKINNDWL \NgK LPR VI
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FhRUULVRQ 5 %R\G 5 2JDQURRIQLRAPHYKVMUD@ FRVFRZ O0LU 3XEO S S

3DOFKNRY 9 $ =KGDQRY <X 9 'RURIHHQNR * 1 6LQWH] VWOBLWOHKWRIR UDGLNDOD L]
RI VWDEOH UDGLFDO @\ X U0 RILIDIQA IFHRKKNFD ONRYR UL D Q L FY&RICHP LS 8/ U\

3ROXPEULN 2 0 'YRUNR * ) 3RQRPDUHYD ( $ =DLND ( , 5HDNWVLL ]DP
V PRQRNKORUXNV&XYE\RW INLXWRR@R\UHDFWLRQ RI WULIHQLEKXNQ®D]LOV ZLWK P
RUJDQLFKHVNRXNRDRPLRI 2UJDQLF ¥ROPLVWS\ +

3ROXPEULN 2 0 .KLPL\D YHUWGBFLOAQUN KR IUDPBURDINRY.DPXERYDOV @
GXPND 3XEO S

3BRNKRGHQNR 9 ' %HORGHQ®@NLSOLWNBHGRNRRYVWDQRYLWHOYTQ\H UHDNW
UDGLNTHIRRY] ¥ HDFWLRQV RIHNUHIHD ¥ DY BDGOXPA D 3XEO S
3RNKRGHQMNRRNVLOTQBH @RS\ N DUIODIGHL Y DDD/XaN RYD GXPND 3XEO S
SHXWRY 2 $ .XUW] $ / %XWLQ .>3U2DmQEFKKH/MIDAY W@ PERYFRZ %LQRP 3XEO
5RIDQWVHY ( * 6YRERGQ\H )LPHB RRY DR ]OHR BBRSA BEIKEL VW U\ 3 XE O S

7DQDVH\FKXN % 6 9ODVR,WI ®HGRORDUR]WYY(  REODVWL DJRWVRGHU]KDVK
VLNOLFKHVNLNK VYRERGQ\NK UDGLNDORY :9, 6LQWH] DULO 2GLIHQLO E
Q\NK UDGLNDORY5®NHMNKFRVIQRWHK I ILHOG RI KHWHURF\FOLF QLWURJHQ IUHH

DU\O GLSKHQ\O ELIHQLOLOSLUURORY UKL U\DGLHFW &V RVO\GL N 8 V F KOHJ\E K L &1

VRHGLQ&KHRLVWU\ RI +HWHURF\FOLRO&RPSRXQGV+

7DQDVH\FKXXRBURBVX RE REVKFKLNK ]DNRQRPHUQRVW\DNK REUD]JRYDQL
UDGLNDD®RXKE JHQHUDO ODZV RI GLP @ KIRWED® RRUG DRQ LIFKRHANREY®N KD O VL
RI 2UJDQLF &KHPIYWRWU\ QR Ss +

7DQDVH\FKXN % 6 7RPLOLQ 2 % %XWLQ . 3 2 YOL\DQLL ]JDPHVWLWE
VYRERGQ\NK D@ GMKNHHD CRYOXHQFH RI VXEVWLWXHQWYV ROKWHKGDWHRDWLYH VWD

JDQLFKHVNRARNKKIGPRQ RI 2UJDQLF RREOPLVWQR Ss +

7DQDVH\FKXN % 6 3U\DQLFKQLNRYD 0 . %XUWDVRY $ $ /LVLQD $ , 'ROJDQRY §
5HDNWVL\D WULIHQLOSLUDQLOD W HH. DWE HRDRNN L ; 9, LR BIOK) UGl EFfWQIRQRA > WULIHQLC
GLDFHWR[\ LRG@®RXOQPBHOHQEFRNNRYMNRLRUIDQLFY&RCHPLWQRU\ SS  +

6KDEDURY <X 6 2JDQrEWHIVQDARDFKKPPYWU\@ FRVFRZ &KHPLVWU\ s

6KROOBVSHNKL NKLPLL VWDELOTQ\NK XJOHYRGRURRIQYMK EOKBLNDORY >
K\GURFDUER @VSMHMNKADOKIGVILIDQ &KHPLFDO YRWOLHZVSS +

%DODEDQ $ 7 )JUDQJRSRO 3 7 1HJRLWD 1 6WDELOLW\ DQG (TXLOLEU!
RI VWDEOH VWHUFDOO\ VQLHOGHG GLDU\OQLWURJHQ LQ WKH VDPH PROHFXO

'DQHQ : & 1HXJHEDXHU ) $ $PLQ\O )UHH 3DGLFDOV $QJHZ &KHP ,QWHU (G

"HVVDX3HKWRWRFKHPLVWU\ +LVWRU\ DQG &MPPHUFLDO $SSOLFDWLRQV RI
+$%,6 (OVHYLHU S

)DELDQ - +DUWPDQQ + 02 .&$2 &DOFXODWLRQ RQ 3RO\PHWKLQHV ;;, (¢
DQG (OHFWURQR DPGLGHQW 3RO\PHWKLQH 5DGLFDOV - 3UDFW &KHP Y
ORKDPPHG 0 .RVRZHU ( 0 7KH UHDFWLRQ EHWZHHQ HWK\O FDUERQ
QLWUREHQ]\O KDOLGHV -RXUQDO RI $PHULFDQ &KHPLFDO 6RFLHW\ YR

BUROQQ@HWLFV RI WKH GHFRPSRVLWLRQ RI ")3+ LQ VRPH QRQ DTXHRXV
YRO SS +
6 XEPLWWHG

$ERXW WKH DXWKRUV

7TDQDVH\FKXN %RUISWBHHUVWHRIYL&EKDLU RI 2UJDQLF &KHPLVWU\ 2JDUHY ORUG
%ROVKHYLVWVND\D 6WU 6DUDQVN ©5XVVLD 'U 6FL &KHPLVWU\ RUJFK
%XUWDVRY $OH[H\WBHOVHDEBELHWVYEKWD QW SURIHVVRU &KDLU RI 2UJDQLF &KH

BWDWH 8QLYHUVLW\ %ROVKHYLVWVND\D 6WU 6DUDQVN 5XVVLD 3K ' &
3U\DQLFKQLNRYD 0DUJDULWB Q.IRRQW W DR QMQHIRY Q®KDLU RI 2UJDQLF &KHPL
ORUGRYLD 6WDWH 8QLYHUVLW\ %ROVKHYLVWVND\D 6WU 6DUDQVN 5XVVL
JRU FLWDDAMLIRVH\FKXN % 6 %XUWDVRY $ $ 3U\DQLFKQLNRYD O . 2 KLPLL \
ORY Y NXUVH RUJDQLFKHVNRM KLPLL >2Q VWDEOH IUHH, QWEUBDGVMAIKHPLVWU\
REUDJRYDQWMIDUDWLRQ RI (GXFDWLRR '2, YRO ,Q@M®RHG SS
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Bggh\Zpbhgguc ih*oh” dOomjgcfyhbfm_ | Zg]Jebckdh_ ijhbkoh ~_gb_
ijhp_kkm y\ey |ky h[yaZl_evgéfUbkeh\d jfzfz dzZjdzZk F Fbgkdbc hk
\ukr_]lh h[jZzah\Zgby Baf_g_gagth\hiheghegtbd |_hjbb nj_cfh\ kqgblz_I
]bc h[mg_gby ijhbkoh”bl \ kg \©hkijbbguf fhf_glhf ey wlhc I_hjbb
k | _ogbg_kdbfb b khpbh]lmkK&mghbfblmMhnzdl qlh g_eh\_d iulZykyv
kilb>_gbyfb kh\j_f _ggh]h h[sikkdgZIKhgh\mx ~ey k_[y kbImZpbx beb
lezkgh h[s_c¢c dhgp_ipbb Fbigbdh\hkmzZ\alJeygmlv gZ m _ ijb\uqgu_
h[jZah\Zgby Jhkkbckdhc N_A_ghphbb[bnghb ba k\h_c iZfylb g_dhlhjmx
\_ jkbl _lTu i_j_c™ml gZ Zdlb\gkdjmfdliimjmm ~Zgguo h[jZa gZaulZ_ fmx
h[mg_gby baf_gblky e dpbhpgdh kjfleflzff 2 > @
kdzZzy fh” _ev h[mqg_gby Ih~ nj_cfh\hc i_~Z]h]l]bg_kdhc I _ogh

Bggh\Zpbhggh_ h[mg_e@h]lb g [m4hf ihgbfZlv bamg_gb_ mq_[gh]h
Ib\hihklzZz\ey Iky ih~c" f§Zlb\BE&XesZ kljmdIimjbjh\Zggh]lh \ ki_pb
fm |jZ*"bpbhgghfm h[mqg_dkExwvgl hjjylZgbah\Zgghc i_jbh~bqg_kdhec
k 1jz"bpbhggufb ih*oh”rzZfb djmk\@hglwbxhke_ _~h\Zl_evghklb Hkgh\ghc
mg_[gh]lh fZl_jbZez \ ]_h]ljZadgdd Wibgkeh]bb i m\_ebqg_gb_ h[t_fh\
| _jjblhjbzZzevguc dhfie_dkguwcamgk hfbo agZgbc [_a m\_ebq_gby mqg_]|g
g_kdbc Ibiheh]bg_kdbc ijibbf\jgyxdby Keh gu_ h[t_dlu ij_~klz\
gh\u_ kbkl_fguc ijh[e_fguceghikijdihdf[bgZpb_c¢c g _kdhevdbo nj_cfh\
Ib\guc e "Zsb_\ hkgh\_ kh\ghff ggwudb nj_cfzfb DZ ~uc nj_cf
| ogheh]lbc h[mqg_gby IjbfbfhflfmgbldZevgh_ bfy b” glbnbdZlhj
kem blv nj_cfh\zZzy i_"~Z]h]lbg\kdzy eZooghbk!|l fu nj_cfh\ LZdZy kljmd
eh]l]by f_Ih”u bfblZpbhgghlh Fim}ZehpihZy | kbkl_fZlbabjh\ZIv [hevrhc
gby b djblbg_kdh]h fure_gby hdit ctk bfghhjfZpbb hklzZ\eyy __ ijb wlhf
hg eZcg fh meb f_Ih” ijh_dlfAdlkbfzZevgh m~"h[ghc “ey bkihevah\Zghby

HrgZ ba ijh[e_f kh\j_f_gd&hchflhstvx nj_cfh\ h~gb b I_ "_ I|jZz
liZnbb £ ij_"~klzZ\e_gb_ ]_h]{bdpbggkdbo]_hljZnbg_kdb_ agzZgby fh]lml
agzZgbc dhlhju_ fhliml [ulv kihfdhZkhYi\Z2WwW \ nhjfbjh\Zgbb jZaebgguo
guf bklhggbdhf ijbjZzs_gby wih]h]ag@hggykdbo h[jZzah\ =_h]jZnbq_kdh_
Hkh[_gghklv ihklzgh\db ijh[egfaigb Ihif_f kzZfuf jZza\b\Z_Iky \ Jem[bgm
glh gZmdzZ \ gZklhys_ _ \j fy &aikhbfdghbyg ] h]jZnbg_kdb_ h[jZau kljmd
Ilhevdh j_Zevgufb ] _hl]jZnbglmpghfbxhpt kbkl_fZlbabjmxl _]Jh ©JZaebq
_dlzfb gh b h[hkh[eyxsbfbkguhlkbkibbu nj_cfh\ ij_~klzZ\eyxl| kh[hc
ijhlhlbih\ ]_h]jZnbqg_kdbfb jEpe&mghgilbb \ZjbZglu bkihevah\Zgby h”ghc
g_aZ\bkbfh kms_kl\mxsbfb \killppdbnbg bgnhjfZpbb ehdZebah\Zgghc
kdhf ]_hljZnbqg_kdhf ijhkljZzgkIh[sbo |I_jfbgZeZo? > @ H~*gZdh b 1jZz

= hljZnbqg_kdb_ h[jZau \hatbpdEkbgy_ ] _hljZnbg_kdb_ ~Zggu_ b agZ
amevlzZl_ ©i_j_k_q_gby? b \agZlhyf hklihdkhfoy \ aZ\bkbfhklb hl dhgdj_|I
jZaebgguo ]_hljZnbg_kdbo ilghyltkd N\myipbb ihjh ~Zlv jZagu_ kbkl_fu
p_kk_ p_e_gZijzZz\e_ggh]h gkiehpbd elbdhhh\Zgguo ]_h]jZnbqg_kdbo
fure_gby \ugm ~_gghlh ©wfjlizghf\bbve i @
agZgb_ ©k ' bfzlvad _1h =_h]jEnlthqpddbdiaj gby Z\lhjzZz klZlvb g_h]
h[jZau i wlh ki_pbnbqg_kdh_ohMbfEnkblmhlighkblv fhbnbdZpbx h[jZ
kdh_ agZgb_ dhlhjh_ kem mhKk\kamixstbfjZzah\zZgb f bgnhjfZpbhg
a\_ghf f_""m I|jZ"bpbhgghgukdkK!|jfmdImj hibku\zZz_fuo \ |I_jfb
]_hljZnbg_kdbo agZgbc k _gdag_pngbkdgh dhlhju_ hlh[jZ ZxIlky
klvx b Jjhfha~dhklvx b ihlj \[gh&klyibo hlghr_gbyo hij_~_eyxsbo
"_kldh]h ki_pbZebabjh\Zggh]klf&rle Jgbty bgl_ee_dIimZevghlh ihbkd?Z
\ jZaebgguo h[eZklyo agZgby BZogehi lgemqgzZz_ p_e_khh[jZagh kh]le
kdhc ~_yl_evghklb kblvky k I _f qlh ko_fZ g_ lhevdh ieZg gh

Ih jy~m izjzf_ljh\ h[jZau b bkhhjeZgbl_ev ieZzgzZ kljmdIimjz ~_ckl\by
nbb [ebadb d ihgylbx nj_¢Z¥ghKdeZd\tb kljmdImjzZz ~ey ~_ckl\by > @
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I
\

ljb j_ZebaZpbb ijh[e_fgh]h bZdhgKiZhd _]h j_deZfm agZy \haf
Ib\ghlh ihroh~h\ \ h[mq_gbb p_te _ikhh[jghgho | _jjblhjbb D_ck f_Ih”
bkihevah\zZgb_ f_Ih"Z FDVH Y&bXa\ Ikyd\
b
b

[e_fgZy kblm

_ j
y khanZ_lky _gZilhkljohe__gg
Zevghlh nzdlz f

| dzd7ijz\héjh 4_&kdhegutimj

hl[ez~"Zgbb klm/

I b _
gitdZo ~_eh\hc blju \
hklb

h\g_f agZgbc b bo ¢

P
b
b
d
h

\Zjbzglh\ j_r_gby gZijbf_j h[knkMZagmhklb \ hp_gb\Zgbb ij_ih~rz\Z
ijh[e _fu :jZevkdh]h fhjy ihkegMmmkieh\byo [Zeevgh j_clbg]h\hc ki

ZgZeba h[{hkgh\Zgb_ b ijbpybb gbyijkliZlihqggh mki_rgh jz[hl
e _gq_kdh]h

j_r_gby < *"ZgghtnmkemiZZ gZ
aZgylbyo \hafh gh bk

gh bkihevah\zgb_<©fjah\k& _ h[mqg_gby ] _h]jZnbb
ZlZdb?® ijb dhee_dlb\ghc \ujZfthlelvajh¥Zgb f bggh\Zpbhgguo f
gby D_ck f_Ih~ bf__ 1 koh _klvh kmfglhgdbfy \hafh gZ j_ZebazZphb
ijhle_fghlh h[mqg_gby > @ \ ksbh¢ fy*dFh]bq_kdbo iZjz b]f
klv ki_pbnbqggu_ ijbagzZzdb gzZebgbmfidgbl&hgZy iZjZz*b]fZ hJj Zah\Zgby

kbkl_fu gZ hij_~_e _gguc fhf ghl«ghf\_ggplc p_gghklvx y\ey_ Iky hij_»

dhee_dlb\gZy \UJZ[h|dZ j_r_gbeh\fdhjh]lh \gmlj_gg__ ijh k|ngk|\h
Zevl_jgZlb\ghklv j_r_gbc hlnb’dZeb@’gﬂy’\mZevgh]h ijhp_kkz ihag
p_evijb \ujZ[hld_ _r_gbc lj _ih"z\Zl eghdjzZlbqg_kdZzZy iZjZ"b]
"he _g mf_eh ij_» kIZ\va d ckZlthiWwzZgmbyx + p_gghklgh_ ij_ "kl
Ohjhl’h ihroh”bl ij_a_glZz pby "hHZgbhahWhh\Zgbb h[t_dlb\ghc j_Ze\
h[km ™~ _gb_ d_ckZ b _]h ZgZiehkkdjhijpyhkllwz ~hdZazZgghf b Zijh[
hp_gb\Zgb_ b ihA\_klIb blh]ghbldmdgkbb Z 1Zd>_ wdki_jbf_gl.
Hkh[h_ f_klh hi\h~"blky ] _g_jZpbdZb4dhe ¢ I\bb k hdjm Zxs_c kj_"F
eh\Zy b]jZ fh> _| [ulv hj]Zgbah\zZgZ fokhhhiq_kdZy iZjZz~b]fZ h[jZah\
d ckZ _keb \'__ hkgh\_ [m~_I|Nh[¢ZkKkfZZd \leky dhgdj_lgu_ bl
\ dmjk_ ©KhpbZevgh wdhghfbq_kdBy ImkE&\by kms_kl\h\Zgby h
nby Jhkkbb?2 \ dzq_kI\_ dhgljhbvighcabhpglb k gbfb kihkh[u b nhj:
ijh\h~blky wdhghfbq_kdzZy yifZjoZ KdhAZglyy khpbmfZz

jZa[b\zZxlky gZ ]jmiiu dZ ~Zy bakKdhshgjluklv bggh\Zpbhggh]lh h[mqg_
ij_~klz\ey_| j_]lbhg b klzZz\bl p_evex@dmikyWw kha”Zgbb mkeh\bc ijb
b ijhrZlvd g h[oh”bfuc beb \u\hahbfbhp "k h[mqg_gby klm”~ _ gl klZ
NZgghce | _ Jjblhjbbljh’\mdl kujv_]hhk&j[tmelhf | _ h[mqgzZ_lky jZ~ &
em]Z < ij_a_glZpbb kim” _glu fi gktgydyeyxh]rZ _Jh jZalblb_ ba ih
k\hc j_Jbhg 1Zd qlh[u Ajm]bf [ubhkkgydghcgh]lh j_amevIZIZ ij_ \j
qlh hgb fhiml ©ijh~"ZIvad b qlh\BéZggmomzZ~r"Zgm dZd ~ey ij _ih"Z\Z
Abfh ©dmiblvd ~ey dhfie_dkghbhNewa\bZihg]h kim~_glz > @ < kly.
Dh]~"Z gZgbgZxlky Ihjlb ij_ih"gZ\E[ob¥obkh \uy\blv \ i_~Z]h]lbq_kdh
arZ_| d_ck kblmzZpbx bkoh”y pakikbjhZdbo ikboheh]bqg_kdb_ beb
b khpbZevgh wdhghfbg_kdbghmkeéREIbhtbgZz&db_ mkeh\by dhlhju
\blby dhgdj_lgh]h j_]bhgZ [u ihZtd29 mq _[gh]h ijhp_kkz \ fZdl
©dmiblv b ijh~rZlva lhevdh k mgohdhklj ilbcdhb kihkh[kI\h\ZIlv ijhy\e
gZevghc ihlj_ [ghklb b jZpbkgihengylkldvghklb b Zdib\ghklb kin
Dhebqg_kl\h gZ[jZgguo [Ze2hiZd&Z\bkdDIb" gbx \ bgl _ee _dimz
hl mf_gby kim~_glh\ ij_~klZ\bleb@ghklbghf jZza\blbb

KIBKHD
BKIHEVAH<:GGHC EBL?J:LMJU

>helhjmdh\ E_I&" FDVH VWXG\ dzZd kh\j_f_ggZy |I_ogheh]by ijhn_kkb
ghlh h[mg_gby E_dpbb >We _dljhgguc j_kmjk@ : K >helhjmdh\ i J_"b:
OHFWLRQV SKS"WDEBLG D LQIR LG
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Dheh”~hgdZ Ni_d¢fh\Zy i_~Z]lh]bg_kdZy |I_ogheh]by \ "bkpbiebg_ ©=_h]jZnby2 L G I
Rdhevgu_ | _ogheh]bb + < + K +

Ehl]bgh\Zz G _f@]jZnbqgq_kdZy ~bgzZfbdZ nbggh m]hjkdbo gZjh~h\ Jhkkbb G G
>bh " @ <_klgbd GBB ImfzZgblZjguo gZmd ijb IjzZ\bl_evkl\_ J_kim[ebdb Fhj*h\by
< + K i

Eh]l]bgh\Z ®&hmg@hzZevgu_ b wdhghfbdh ]_h]jZnbqg_kdb_ bkke_~h\Zgby j_]bhgz
J_kim[ebdb Fhj~rh\by G G Ehlbgh\zZz >b "j @ <_klgbd MAfmjlkdh]h mgb\_jkbl_1z
K i

Eh]l]bgh\Z OGNd®klbg_kdZy b ljzgkihjlgZy kbkl_fu \ kljmdImj_ j_]l]bhgZevghc wd
G G Eh]bgh\Zz B : K_fbgZ E G Nhehf_cdbgZz =hkm~Zjkl\_ggZy kem [Z i

FZofmlh\ FljB[e_fgh_ h[mg_gb_ Hkgh\gu_ \hijhku I_hjbb F B FZofmlh\ + F
I_~Zlh]lbdZz + k

KZevdZ \Z BygnNkljmdIimjguc ihl_gpbzZe \ kbkl_f_khpbZevgh wdhghfbqg_kdh]h ih
i_1bhgz > N KZevdZ \Z H]Zj_\ 2QOLQH i + < + K

K _fbgz BIjthngkI\ gguc ZgZeba b hp_gdZ khpbZevgh wdhghfbg_kdh]h jZa\bl
fhghljZnby B : K_fbgzZ >b "j @ ihr j_~ : F Ghkhgh\Zz B : K_fbghc + KZjZgk
mg |Z + k

K_fbgzZz BKhpbZevgh ]_h]jZnbqg_kdb Zki_dlu bkke_~h\Zgby ljZgkihjlz B
? W Ohoeh\Zz H]Zj_\ 2QOLQH i + < + K

K_fbgzZz BOLjZgkihjlgh ]1_h]ljZnbqg_kdh iheh™ _gb_2 \ j_]bhgZevguo bkke_*
B : K_fbgZz ljh[e_fu j_]bhgZevghc wdheh]bb i i< i K +

Khehgvdh Kh\f_f_ggu_ ih”oh”u d h[mg_gbx ]_h]jZnbb k bkihevah\Zgb_f bfblZp
fhr_ebjh\Zgby : < Khehgvdh = _h]jZnby \ rdhe_ + +< + K

Nhehf_cdbgZ LEhj®y b ijZzdlbdZ fhAmevgh]h h[mqg_gby \ rdhevghc ]_h]jZnbb Kh\]
khkihygb_ b imlb jZa\blby kbkl_fu h[jZah\Zgby fhgh]jZznby E G Nhehf_cdbgz >b
K < Dmijb_gdh + HA_kkzZ + K

Ilhkimibez

H[ Z\Ihj_

K_fbgZ BjbgZ :gZlheaZ\\g¥Ymxsbc dZn_~jhc wdhghfbqg_kdhc b khpbZevghc ]_hl]jZnbb
<IH ©Fhjrh\kdbc Jhkm~ZjklI\_gguc mgb\_jkbl_I bf G I H]zZj_\z2 Jhkkby ] KZjzZg
\bklkdzy ~» dZzg”"b”Zl ]_h]jZnbgq_kdbo gZmd LVHPLQD#PDLO UX

>ey pblbjh\Zzgbybgz B : 1jbf_g_gb_ ggh\Zpbhgguof Ih"h\ h[mqg_gby ] _hl]jZnb
r_crdhe_ B : K_fbgZz Bgl_]jZpby h[jZah\Zgby i < i K i ‘2,
,QWHG

5()(5(1&(6

'ROJRUXNRY $ & OHWRG FDVH VWXG\ NDN VRYUHPHQQDMD WHKQRORJLI
REXFKHQLMD /HNFLL >7KH PHWKRG Rl FDVH VWXG\ DV D SURIHVVLRQDO PRG!
$YDLODEOH DW KWWS ZZZ YVKX UX OHFWLRQV SKS"WDEBLG D LQIR LG

.RORGRFKND 7 1 )UHMPRYDMD SHGDJRJLFKHVNDMD WHKQRORJLMD Y G
FDWLRQDO WHFKQRORJ\ LQ WKG6IKERWDAIQS @ L\Y ¥ KRBIRTY B R VFK\R®O WHFKQRORJ

QR SsS +

/JRILQRYD 1 1 'HPRJUDILFKHVNDMD GLQDPLND ILQQR XJRUVNLK QDURGHF
RI WKH )LQQR 8JULF 9HRSMHW R ,5XVAVDLQ@NVDUQ\K QDXN SUL 3UDYLWHOIVWYH
%XOOHWLQ Rl WKH 5HVHDUFK ,QVWLWXWH RI WKH +XPDQLWLHY DW WKH *RY
YRO QR SS i

/JRILQRYD 1 1 B6RFLDOYQ\H L MHNRQRPLNR JHRJUDILFKHVNLH LVVOHGRY
ORUGRYLMD >6RFLDO DQG HFRQRPLF JHRJUDSKLFDO VWXG\ RI WKH UHJLRQ
9HVWQLN 8GPXUW VN RIDHROOGIWLHU RLVBBWOUW 8QLYHUVLW\ QR Ss i

/JRILQRYD 1 1 -HNLVWLFKHVNDMD L WUDQVSRUWQDMD VLVWHP\ Y VWUXN
WUDQVSRUW V\VWHP LQ WKH VW URFXE DK \RY WHQH B DL ® Q/RH® FHIFRHQ R P\ @

QR Ss i
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ODNKPXWRY 0 , 3UREOHPQRH REXFKHQLH 2VQRYQ\H YRSURV\ V
SUREOHPV Rl WKH WKHRU\@ ORVFRZ 3HGDJRJLFV 3XEO S

6DONDHYD ' ) ,QIUDVWUXNWXUROMQSRWHRRDR® L¥F KWH WNRUMRH S\R
> QIUDVWUXFWXUH FDSDFLW\ LQ WKH V\VWHP RAJDRFLYDR@XDM B ¥R QR
2QOLQH QR S

6HPLQD , $ 1RVRQRY $ 0 /RJLQRYD 1 1 3URVWUDQVWYHQQ
HVNRJR UD]YLWLMD UHJLRQD PRQRJUDILMD >6SDWLDO DQDO\VLV D¢
UHJLRQ PRQRJUDSK@ 6DUDQVN 3XEOLVKLQJ +RXVH RI WKH ORUGR

6HPLQD , $ .KRNKORYD ( ( 6RFLDOYQR JHRJUDILFKHVNLH
JHRJUDSKLFDO DVSHFWV RIJWKHYVRQRGDWREWIOQVSRUW@ QR

6HPLQD , $ 37UDQVSRUWQR JHRJUDILFKHVNRH SROR]JKHQLH’
JHRJUDSKLFDO SRVLWLRQ3URE O H PL RIHD © RUGHDVGIDRIERK HRHAI RIORK UL R Q D C

QR Ss i

BRORQNR $ 9 BRYUHPHQQ\H SRGKRG\ N REXFKHQLMX JHRJUDIL
YDQLMD >0RGHUQ DSSURDFKHV WR W H D AKLRBRIHDI UK B KK HRIN@IS M L P X
LQ VFKRRO QR s

JRORPH\NLQD / 1 .LOGLVKRYD 1 $ .RORNRORYD O 9 /RJLQR
REXFKHQLMD Y VKNROYQRM JHRJUDILL 6RYUHPHQQRH VRVWRMDQLH
>7KHRU\ DQG SUDFWLFH RI PRGXOH WUDLQLQJ LQ D VHFRQGDU\ VFK
RSPHQW RI WKH HGXFDWLRQDO V\VWHP PRQRJUDSK@ 6:RUOI 2GHV

6 XEPLWWHG

$ERXW WKH DXWKRU
6HPLQD ,ULQD $XMHWBORHYEGRQRPLF DQG 6RFLDO JHRJUDSK\ FKEC
8QLYHUVLW\ %ROVKHYLVWVND\D 6WU 6DUDQVN 5XVVLD 3K

RYDFLR \K PHWRGRY REXF|
V ROIWMHH D DKL QD JRIFRUIVDHIRSKD QLLC
S 2, ,QWHG
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Dmevimjgu_ bg”"mkljbb z[&kn[hj&vijjhjh gbkeZ \ukhdhd\Zebnbpb
ba\h~klI\Z |_dklh\ dmevIimjjh\Zgigudlkil\_pbZebklh\ b ijb wlhf [ueb
Zjl_nzdlh\ khfulbc ijhba\_[v gbrz&¥k\gh kl\yaZgu k gZpbhgZevgufb
khihc dmevimju hkgh\gufbigh”j jKZfgb*Zgguo kljzg WIbf ijbgpb
_f b p_evx dhlhjuo yl\ey_ |kgZlewghzpghbuf k_dlhjhf wdhghfbdb klZeZz
b Ibjz " bjh\Zgb_ khpbhdmevidmgwdnkjffiikdZzd ijhkljzZzgkl\h j_ZebaZpbb
eh\ b agZgq _gbc > @ < Hbag KkllVijlggdhlh\ ij_ ~klzZ\bl_e _c¢ ©dj_
dmevimjheh]bb kh”_j"ZgZIbwWwlhld kezZzkkz2 knhjfbjh\Z\r_]Jhky
ju ihgbfz Iky ij_~ _evgh rbyhdhg_ klAd kzZfhklhyl _evgh]h p_eh]h lhev
Y Neb_j \ur_ey | dmeviahgd gdbgZem o 1]
kljbb k\yaZggu_ k ijhba\h”*klkhd Mms_| hIf_Iblv qglh ohly ~Zggh
kiVZz ijhba\h~kl\h khpbzZevghllgyhpyrd@Z\ey Iky ~hklZlhggh gh\uf
khpbZevguo b”_c¢ b ijbgpbihVey jh&tklhbdbkdhc ImfzZgblZjbklbdb kZzZf
b ~j ijhba\h”"kl\hf ©q_erm\gtd#Z gnCedvmevimjguo bg"mkljbc? dzd
Imjghlh?2 fbjh\haaj_gb_ ihlgdlodkiwjh " ~_gby IbjZ bjh\Zgby
\ khpbZevghc kheb”Zjghklb bbilakldh_ieglgdy agZgbfuo khpbhdmevimjguo
gZ __ hkgh\_ b _glbgghklbkfakjh\ipdbe "hklZlhggh ohjhrh jZa\bl
N gby b yaudb dhffmgbdZpb\b KKjhbaHiRgh\ghc gxZgk aZdexqZeky
kiI'\hf dmevimjguo Zjl_nzZdlh\ \hiIhZagdhbyhgb hkms_ kl\leyebkv ih ©]hk
yaudZ b om”~h"_klI\_ggh]h ijhdadzakmmZ *mmbgzZgkbjh\Zebkv ba [x" _I1Z
hjl]ZgbazZpbb ijhkljZzgkI\Z b RKkélblhhpke | nhjf o0 ]] hklZevgu_

b ijhba\h~klI\hf agZgbc h dmewmjju ijplhbreBh”~klI\Z \ Jhkkbb [he__ beb
ehkhnbb ~h im[ebpbklbdb ihkygys gmgkic rgh gh ~hklZlhggh [ukljh
agZgbfuf khpbhdmevimjguf khié¢lbiyb jh\@ebkv d gh\uf mkeh\byf ju

GZ aziz”_ ijbgylh [he__ omlagduobhtddlgr _gbc Ih \ kn_j_ dmevimju
dj_lgh_ihgbfzgb_ ~Zgghc knbja[jZahAh&@gby wlhl ijhp_kk “h kbo ihj
khklz\eyxl |I_e_ jZ"bh dbjghrhé Zmlkw H[ wlhf k\b”_I_evkl\m_|I
dZevgZy ijh"mdpby dgb]lhbabzZlgbf n¥ddZighHhajz[hldb ijh_dlZz ©Hkgh)\
Bgh]*Z d g_c 1Zd _ hlghkyl |ajkobht Zdkmjngghc dmevimjghc iheblbdb?
j_dezZfm \bamZevgu_ bkdmbiglhpp bbjrb\ihgghc ijZ\bl_evkl\hf JN
dhf kfuke_ keh\Zz kihjl b édme&vimjgdy h[s_kl\ _ggZy “bkdmkkby dh
Imjbaf kh\j_f ggu_ nhjfu flhjmx hjdh \ualZe HIqZklb ijbgbghc klZeh
Amdlh\ b ijbeh  _gbc ey Hhkfmkekidgmo khhl\_Ikl\mxs_c ijZ\h\hc
mkljhckl\ > @ azZzdhgh”zZl _evghc [Zau "ey hkms _ kl\e_ ghb

Rbjhdh_ jzZkijhkljZzg _gb jzf@hmevips] kl\_gguo b gZklguo hj]jzZghb
guo bg”mkljbc \h \lhjhc ihaZ\wbec \;kn_j_ ©dmevimjguo bg"mkljbc?
b hkh[_ggh \ gZqgZe , W\\qgzZzk\pakhgdhjZzgyxs_ _ky ij_"klZ\e_gb_
k p_euf jy~hf ijbgbg > @ HKWghjcbhp gbmwZzevghc g_ijbf_gbfhklb
yley |ky baf_g_gb_ kzfhd Kimredlmju b h[jZah\Zgbx ih”~oh”h\
wdhghfbdb < mkeh\byo jhibl4d _dhglhoanjkghckl\_gguo ©kn_j_ mkem]?@
pbb \ kn_j_ fzZl_jbZevghlh ijhthaAlhfkd¥Zijzdlbd_\k_ qZs_ hilf_qzZ_Ilky
f_""m kljzgzfb ?\jhiu b KRikb& _lgb_ h[jZzah\Zl_evgh]h dhgkxf_jba
ghc klhjhgu b kljzZzgzZfb :abbz kz*jimpwydb  ©jughd h[jZah\Zl _evguo
Z 1lzd _ jhklz z\IhfzZlbabjh\Zjghg'mdlihh b mkem]2 klZeh m _ \iheg
ba\h~klI\zZ b \hklj_[h\ZgghkippbVYugguhd ihqglb g_ j_"_| kemo
jZ[hg_c kbeu klZeZ hq_\b~rghrgd etbfothijmby hiul aZjm[_"guo b hl_
fhklv baf_g_gby ijbhjbl_Ih\ \gklimMdbowgjuo dhee_] fh gh hif_Iblv ~\
wdhghfbdb >ey wdhghfbq_kddXt NferiZ]hig”_gpbb k\hckl\_ggu_ dmev
emgby azZziZzrgh_\jhi_ckdbo khjgagf\bmimlkljbyf \ kn_j_ h[jZah\Zgby
\byo klZgh\e_gby ihklbg"m«hjbZgwgoh]hzZa\blb_ ljZzgkkm[t_dlguo
fbjZz hdZaZehkv ijbgpbibZebgh mEljguf dhlhju_ ij_"ihezZ]zZxl \aZb
jZa\blb_ bg”mkljbc dhlhju fhly_¢ki¥eb g_kdhevdbo bgklblmlh\ dmev



BGL?=J:PBY H;J:AH<:GBY L <

Imju km[t_dlIh\ kha"szbojmdg'a_b’q_geggbg"mkljbc rdh [_ZIljh\
gu_ dmevimjgu_ bg”mkljbb fmBRg imklNbobZ > @ \ jZfdZo _~bgh
ih~“h[gh]h jh"rZ h"gh\]_f_ggh:IhJIZ]UhuIcZkéblky \ gb_ \k_]h ]h’
gZ j_r_gb_ _“~bghc h[jZah\ZI_dWwdhcl_ brgkheh]bq ‘kdhc _fdhklb
iblZl_evghc beb ijhk\_Ibl_evkda&hesaz"Ziqp_ ihalhey _ I ] h\
gh ijb wlihf j_ZebaZpby kh\fb_nglubglpbleevghc g_h[oh~bfhk
~dlh\Y m\_ebgb\Z _| \u]lh"m IdYkj&Zpbwdtdmlevimjguo bg"mkljb
fbg_kdhf [Zd b kbf\hebq_kd#hZ\lefyokebo g_ lhevdh kn_jm h]
dZ ~h]h mqgzZklgbdz \ hi*_evighevidh Hjfrgkh\c_ Ibl_evkdbo ijh]jZf
ba ijbgbg ih dhlhjhc Zgngy kng/mgpbay\blby pbnjh\u | _ogh
h[_ki_qgb\zZ_ | [yevrmx wnn GdigbdhijklV ] \ fma_ _ kh\]_f_
yley Tky m\_ebqg_gb_ gbkelh cdorhkdmkkjldZdoGvx ChjdZ ORO0$
bg"mkljbc ij_I_g’\mxsbo gZkkanh g h©gh\Zy dzZl_]hjby ijhba
\j_fy ih?jZklZxs_]lh ihdhe_dtky mflnkkduZz \ dhee_dpbb fma_y?
dZevgu_ |_ZljZevgu_ b dhhhhjhc KkibkEZ\beb dhfivxl_jguc
eb \uklz\db ijhk\_Ibl_evklad_ ijéZgbjm_fuo d \dexqg_gbx
lu |_e_ b jZz~bh ijh]jZffuwliffh _Hilfu gZ Iky \ukhdbc ihl_gpbt
\' kK_Ib Bgl_jg_|I ljb klheihe\wakhhdbloy ~Zgguo ijhba\_~ _gb
dhgdmj _gpbb mki_rghklv d Zj 20ehie\ dla evlgch f ijhp<ikk Zdlb@g
\ kemqgqZ_kZfhklhyl _evgh]h jizaX*bbhZ ¢y kn_jZ b]ljh\uo ijbeh’
hdZaulZ |ky ~h\hevgh gbaeyh¢h[PeVgtim mkljhckl\ gZ ieZln
" hlkmlkl\b_ kbkl_fgh h$gbRbGZly $SSOH HKh[_gghkl
guo ijhl]jzff ij_"~iheZ]Zxsbog2hjlb\e_ _gby y\ley |ky rbjhdZy
kdmx b | _fZlbg_kdmx \abeth_\g/[mIvpr_b’ymlj_"eZ]Z_fuo ijh]jzf
ij_"ezlz_ fufb ©ijh"deZfba\hjalq\2rk’\|mI hl JTh"h\Zeuo ~_I_c "h
d njz]f_glbjh\Zgghfm \IkKk JijOf‘Ibb(ih bgl_j_kzf hjb_glbj
kh~_j"Zgby kgb Zy wnn_dlb\ghklv glh hZ<a\bIb Z[kljZzdlguo g.
\h_gby b azZljm~gyy ih*_j ZIigmdboh&kygZ[ex”Zl_evghklv izf
ghlh bgl_j_kZzZ l]bdz kthth_gb_ beb gz ijzdl
LiZz"bpbhgghc nhjfhc [ZdiibfhglbgBE agZgby azZdhgh\ jZa
bgA"mkljbc \ Jhkkbb y\ey lkgZmdbfrhbtalcdb obfbb b ~j ijb j_
kiI\b_ fma__\ b rdhe > @ HbyjhdbohkbdmEpbc > @
wlz ~ yl _evghklv hl]jZgbgb\Z gltkyhlfo Iblv qglh \ jZajZ]
gZjguf \azZbfh”~_ckl\b_f Ihedgdhh]hng@ijZz\e_gby Zdlb\gh_
km[t_dlh\ = dhgdj_lgh]lh fipbagbyfZbxlddgmigu_ gZmqggh hJj
dj _lghc rdheu Bkdexq_gb_f yWwywlky glju b mgb\_jkbl_lu
ijh_dlu Ibiz ©Ghqgv fma__\af n_kipbXepkbl | > Xlbikddbhggk Z
N lkdbo fma_cguo ijh]jzff ©O>kbhg#ldbcgbgb\_jkbl_I \ FZ2bkhg_
V11 _j[mjl_2® Z 1zd _ ©<k_kibkkbok\gkdxey \ Nbgeyg”~bb b 7j
n_klb\Zev gZmdb?& h[t_"bgPxkibhczémaghix \ Jhkkbb ih~"h[guc
rdheu [b[ebhl_db fma_bf_gZmgqglghfdkblZjgufb b \ukhdhl
ke _~h\Zl_evkdb_ p_glju b ed][bpbhfbbdmevimjgufb bg” mkl
D kh Ze _gbx wlb ijh_dlu "g¢lkhbdgkkth hlkmlkl\m _ | Th”h[glt
g _kdhevdh ~g_c¢c \ ]h* m ohlyeiliZlhyegwahc h[jZah\Zl _evgu_ ij
jhkl gbkezZ mqgzZklgbdh\ b hyshe&dyxbghzZcg_ \Z gmx nmgdpb
l]h bgl_j kZ ihdZaulZ | gZkely¢lvahphlmlgZzmgguo agZgbc fhl
wnn_dlb\g__ ~jm]bo nhjf h[dzZethevd ev_ fm kathhyI evghfm
gh ijhk\_Ibl_evkdhc » eviggrkipf Zpbb kZfhh[jZah\Zgbx >jr
<f_klI_ k I _f \jZaebqguokqeh]\bthQaZog ihkj_"~klI\_ggh j_2Z
Jhkkbb m>_ _klv ijbf_ju mkmkigle\dm gZ g _ij_julgh_ h[mgqg_
ZebaZpbb iZjlg_jkdbo |jh]]Zfigb|haRhc "bagb ijbg_f ijhbkoh
eyxsbo kdhhj*bgbjh\zZlv ~_ogl] eevighdliva k *jm]bfb khpbhdmeyv
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ijZdlbdzfb kihkh[klI\mxsbfb mk«_mgthlkghfbq_ kdhf ieZg_ hkhagZgb _
kZfhj_ZebazZpbb bg”b\b”Z \ Whhjo_ ﬂﬂghg[hfgghkl c ijb\h~bl b d baf_g_
hls_klI\ gbx kljz _]bc nbgzZgkbjh\Zgby HIkmI
<lhjzy | _g _gpby k\yaZgzZ k khgtbfZgbf fgl Zevghc ijb[ueb k h”ghc
ki_pbnbdb wdhghfbg_kdbo fhklhghgukhaN\Z gZy khpbhdmevimjgZy jhev
gby j_ ZebaZpbb b mijz\e _gbydmmvhjglyjfimxl 1 _kgh]h \azZbfh~ ckl\by
bg? mkljbyfb \ kn_j_ h[jzah\Zgjimhbk ErveM\Z b jZajz[hlgbdh\ dmevIm]
rbgkl\_ ~jm]bo kn_j |_e bgdbgbg’\nlnkljbc <u”™_e_gb_ [x~" _lguo
"mdpby fmaudZ “baZcg b | kj_NEBjZgldZZgkkm[t_dlgu ijh_dlu
ijh_dIh\ ij_bfms_kI\_ggh hjb_hdzZjaul\lxylky [he__ \u]h”~guf q_f ihklh
gZ | _dmsbc fhf_gl ZdImZevguggtZgl fiZkujbZevgZy ih~~ _jdZ dzZ ~h]h
fhrgu_ Ij_g” b khhi\_IkbygkdlylmIlZHzlZzd dzd \h i_j\uo h[_ki_qb
bale _q_gb_ dekbfZevghc ijpZuébmkdb\by ey ihkl_i_ggh]lh i_j_ _oh~"Z
gbfZevgu_ kjhdb < kn_j_ ' bl Ziark\gmhky beb ih djZcg_c f_j_ \ agZz
ijb[uev hl dmevimjguo bg"migpdc eg\hckbt qZklb kZfhhdmizZz_fhklv bo
ijhehg]lbjh\Zgguc o0zjzdl_j I|1ZdydzZeé vhggtbklb \ [m ms_f Z \h \lhjuo
\ agZqbl_evghc f_j_ gZikihlh[ku\ngZl jZa\blbx [eZ]hijbylghc
jZkrbj_gb_ kh[klI\_gghc khmpBbdmjeowvbmjghc kj_~u j_]lbhgz ~_eZzZ\
\' [mMm"ms_f Hqgq_\brgh qglh ]JJh phe&ki_ ppbl\e _dZzZl _evguf dzZd ~ey kZfbo
Zevguo fma_cguo ijh]jzfhl keh c\jlZd b ~ey Imjbklh\ >ey ij_~
f g f gbkeh ihk _Ibl_e_c¢ frkbzZ\b\l [m”~cl " dmevimjguo bg”"mkljbc
Ilhevdh khdjzZzszlvky Z [_awlgZzrkg9hzijh g_h[oh~bfhklv kZfhklhy
k\_Ibl_evkdbo ijh_dlh\ \k_IlfegghlhlizhbkdZzZ klZjlh\h]h dZiblZez ~ey
eZgleb\hc fheh”_"b [m~_IlhjijEboh*bgllyy | o g_h[oh”bfuo fZkrlZ[h\
\ gZmdm b kjhdh\ j_ZebaZpbb ijh_dlzZ ijb dh
Hkh[_ggh wlh ZdImZevglhjw&jh®gbdgbgZ_1| h[ez”*ZIv ~_ckl\b
b fZeuo ]hjh"Zo \ dhlhjuo lhl&kwgkf\tb mklhcqgb\uf h[jZah\ZIl_ev
gZkus_gguo khpbhdmevimjghboijhjk\dlibd_evguf wnn_dIlhf >jm]bfb
klZzgh\blky h”rghc ba ijbgbd&ehiNaidz jffha\blb_ dmevimjguo bg*mkljbc
ehn b Ijbg_f gZklh \ wlibd&n]hjjh*feZah\Zgby klZgh\blky h[t_d
j_lbhgzZo bf__Iky [h]ZIh_ Bhidgd_jkklgdwwdh nbgzZgkbjh\Zgby kdhevdt
dmevimjgh bklhjbg_ kdh _ Kk ekI"bhh\zZghhy WIh o0zZjzZdl_jgh dZc
hikmlkl\mx|l bg”mkljbb _]Jhexdib\ghKkh\_ggh]h 1Zd b ey fbjh\h]h
\dexqg_gby \ bagv ]hjh zZhgiulZZd bk
ke _~h\Zghb ijh\_~ ggh_\ ] LI&ZdjdZzdgdzahf ~"ey mki_rghc Z~Zi
ihdZazZeh qlh fheh”_"blizeZgtbjkn 1 ju h[jZah\Zgby d mkeh\byf
ihdbgmlv Jhjh” ihke_ az\_Khljgbygelmlh jugdZ b khojZg_gby \ gh
[u Tjb wlhf kj_"b ijbgbg kgdhbhoZxsibeovimjguo j_Zebyo eb”bjmxs_1]h
dzZq_kl\h "bagb ©ijh[e_fzZ dmlkehdm\jghkims_klle_gbb khpbZebaZphbhb
"hkm]za2 ijZdlbg_kdbb "bgedrhevimjZpbb ih”jZklZxs_]h ihdh
f_klh k ©ijh[e_fhc ‘bevya e_glhyohEZalblbx khhlI\_IklI\mxsbo dmev
kmlklI\b_f \hafh ghklb dz Jv_ng]thultmkaga’\ kljbc "he gh [ulv m”~_e _gh
GZ ff kl_ 1 ijbjh~rghigehjtdldgh \gbfZgb_  =hkm~Zjkl\ _ggZy
g _kdb_mkeh\by > @ |hwlévhmijgZghiheblbdZ \ ~"Zgghf gZijZ\e _
mi\_j"~Zlv qglh \ kh\j_f _gghgbtdnmdrelngjZ kljhblvky ih imlb fZzdkbfZev
\ [hevr_c f_j_ debth vglghc dofl \][jgpbb mkbebc Jhkm~Zjkl\_gguo
[Zevghc jzZalblb_ dmevimjghdsbhgimkdijgoco b gZklguo hjl]ZgbaZpbc
bf__ I dexqg_\h_ ang_gb_ NegyZjg ZfeZtxesdbmlkly ijhk\_Ibl_evkdhc b hJ
azZ”Zq iZljbhlbg_kdh]h b JjjZzah¥gkekygthc ~_yl _evghklvx jZaebgguo
\hkiblZgby \bArh\ mjh\g_c b nhjf
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BlgzZlv_\Z H[Zah\Zl_evguc ihl_gpbZe dmevimjguo bg"mkljbc i_jfkec
gZlv_\Z Kh\j_f_ggu_ fh~_eb jZa\blby dmevimjguo bg”mkljbc \ j_]bhgZo
klzl_c i + K i
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FZ]lb"h\bg FgEq_gb_ dmevimjguo bg"mkljbc \ b*_glbnbdzZpbb fheh”_
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gu_ fh”_eb jZza\blby dmevimjguo bg"mkljbc \ j_]bhgZo Jhkkbb k[hjgbd gZmq

KjZam dhfivxl_jguo b]j ijbagzZgu ijhba\_~_gbyfb kh\j_f_ggh]lh bkd
j_kmjk@ 57 gZ jmkkdhf + J_"bf "hklmizZz KWWS UXVVLDQ UW FRP DI

Neb_j :Dwevimjgu_ bg”mkljbb \ bklhjbb b kh\j_f_gghklb Ibiu b Il _ogh
j_kmjk@ Y Neb_j Bgnhjfzpbhggh ]mfzZgblZjguc ihjlZze ©AgZgb_ lhc
< + J_"bf *hkimiz KWWS ZZZ ]SX MRXUQDO UX H ]SX JOLHUB &

0ZgdZ P®njh\Zy ImfzgblzZzjbklbdZ \ dmevimjghc kj_"_ O 0O0zgdz O
GZmdb h dmevimj_ \ i_jki_dlb\_ 3'LJLWDO +XPDQLWLHV’ fZl_jbZe
i hdly[jy ] 1 KzZgdl I_I_j[mj] i + K i

O_afhg”"ZeDmevimjgu_ bg”"mkljbb > O_afhg”~Zer =+ Fhkd\Zz Ba”
wdhghfbdb + k
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kbckdbc Jhkm~ZjklI\_gguc i_~Z]lh]bgq_kdbc mgb\_jkbl_I| bf : B =_jp_gZzZ?
GZ[_j_"gZy j_db Fhcdb ~» dzg”"b”r"Zl dmevimjheh]b \DQXWVK#JPDLO

>ey pblbjh\zyomir H = L_g”_gpbb jZal\blby dmevimjgu
\Zgby H : Ygmlr Bgl_ljZpby h[jZah\Zgby i i L
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*ODGNLNK 1 =HOHQWVRYD ( 7YRUFKHVNLH LQGXVWULL 7HRUI
SUDFWLFHV@ ORVFRZ .ODVVLND ;;, 3XEO S

,JQDWHYD 2 9 2EUD]J]RYDWHOTQ\M SRWHQFLDO NXOTWXUQ\K LGQ
FDWLRQDO SRWHQWLDORBUHHNPHDQ\H[BRGHWQFHW@E YLWLMD NXOfWXUQ
6ERUQLN QDXFKERE&EHWPDI\DHWWHUQV RI FXOWXUDO LQGXVWULHY HYRC
RI VFLHQWLILF SDSHUV 6DLQW 3HWHUVEXUJ SS i

.ULYLFK 1 % <DQXWVK 2 $ OX]HM VKNROD YX] MHYULVWLFK
HVNLK SUDNWLN >0XVHXP i VHFRQGDU\ VFKRRO i XQLYHUVLW\ WKH
IDFLRQDOTQDMD REUD]JRYDWHOTQDMD LQLFLDWLYD 31DVKD QRYDMLE
HIKHIJRGQRJR 9VHURVVLMVNRJR 9\ERUJVNRJR NXOTWXURORJLFKHVNR.
IDWLRQDO HGXFDWLRQDO LQLWLDWLYH 32XU 1HZ 6FKRRO™ FXOWX
9\ERUJ FXOWXUHORJLFDO VHPLQDU 33+LJK 6FKRRO DQG WHDFKHU L
SS i
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ODJLGRYLFK 0 / =QDFKHQLH NXOfWXUQ\K LQGXVWULM Y LGHQWLILNDFL
MHPSLULFKHVNRJR LVVOHGRYDQLMD .ROfVNRJR 6HYHUD >7KH VLJQLILFDQFH
RI \RXQJ SHRSOH E\ WKH H[DPSOH RI UHJLR ®R® UHPHQQ FD 6 RGNHXOG\ URD ] W K\M L.\
NXOTWXUQ\K LQGXVWULM Y UHJLRQD RRSERNWWYQ LS I5\E R/BIQION/ @RD XERXKOQN K U/DAOD WQHGB/X \
WLRQ LQ WKH UHJLRQV RI 5XVVLD &ROOHFWLRQ RI VFLHQWLILF SDSHUV 6DL

ORVRORYD / 0 3RQMDWLH 3NXOJWXUQ\H LQGXVWULL" Y VRYUHPHQQRM QD
LQ PRGHUQ \RFLUHPAHI@ \H PRGHOL UD]YLWLMD NXOJWXUQ\K LQGXVWULM Y UH
VWDWHRMHUQ SDWWHUQV RI FXOWXUDO LQGXVWULHY HYROXWLRQ LQ WKH UHJ
6DLQW 3HWHUVEXUJ Ss i

6UD]X NRPSTMXWHUQ\K LJU SUL]QDQ\ SURL]YHGHQLMDPL VRYUHPHQQR
JDPHV DUH UHFRJQLVHG DV ZRUNV Rl FRQWHPSRUDU\ DUW®@ 57 QD UXVVNRP >
UW FRP DUWLFOH $FFHVVHG 2FWREHU

J)OLHU $ <D .XOTWXUQ\H LQGXVWULL Y LVWRULL L VRYUHPHQQRVWL WLS
DQG PRGHUQLW\ WKH W\SHR DR WRHFER RERDIQHWD UQ\M SRUWDO 3=QDQLH 3R
,QIRUPDWLRQ DQG +XPDQLWLHYV SRUWDO 3.QRZOHGJH 8QGHUVWDQGLQJ $ELC
]SX MRXUQDO UX H ]SX JOLHUB&XOWXUDO ,QGXVWULHV $FFHVVHG 2F

+DQND + /RQNLOD + .RVNLPDD 5 &LIURYDMD JXPDQLWDULVWLND Y NX¢
WKH &XOWXUDOLDXYILUR QPXFOW ®UH Y SHUVSHNWLYH 3'LJLWDO +XPDQLWLHV"~
NRQIHUHQFLL i RNWMDEUMD&XOWEKDNQOW BM WHWEK LD WKH &RQWH[W RI 3'LJL
3URF RI WKH ,QWHUQDWLRQDO 6FL &RQI 6DLQW 3HWHUVEXUJ Ss i

+HVPRQGKDOJK ' .XOfWXUQ\H LQGXVWULL >7KH &XOWXUDO ,QGXVWULHYV
3XEO S

9DQ (FN 5 'LJLWDO JDPH EDVHG OHDUQLQJ ,WfV QRW MXVW WKH GLJLW
SHYLHZ YRO QR Ss i $YDLODEOH DW KWWS HGHUJEO SEZRUI
WDO JDPH EDVHG OHDUQLQJ SGI $FFHVVHG

6 XEPLWWHG

$ERXW WKH DXWKRU

<DQXWVK 20JD $O0OHMVHQOEG®EFRYDQDDODVLVWDQW SURIHVVRU &KDLU RI 7KHRU\
+HU]JHQ 6 WDWH 3HGDJRJLFDO 8LYHUVLW\ RI 5XVVLD ORLND ULYHU HPEDQN
&EXOWXURORJ\ \DQXWVK#IJPDLO FRP

JRU FLWDWXR/QYK 2 $ 7HQGHQFLL UD]JYLWLMD NXOfTWXUOQ\
X

LQGXVWULHV HYROX®WR QUIDF LHVEX REW\DRREDOGLMD RI (G
sS + 2, ,QWHG

LM Y V
YRO
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BGL?=J:PBY H;J:AH<:GBY L <

Hkh[h]h hkfuke _gby Ij [m_I<BApguwfdZe ~kl\b_f kbg_j]_Ibdb
ijhp_kkh\ k Ihgqdb aj_gby Jexmsddemb&pbbnkdh_agZqg_gb_ vy
Bgl_J]jZpbhggZy ~hfbgzZglzZ ijkpfulkieZ gbh nmg”*Zf_glZevgh]lh o0Z
dZebaZpbb bgl_gkb\gh_ jZa\bhhjZlbghkjb w\hexpbhgguo ijhp
fZpbhggh dhffmgbdzZlb\guo Ib ogkfeikklbcgb  hjl]Zgbamxs_c jh
jZkrbj_gb_ f_"kljZgh\uo bkfZ pibbamjdzZzpby £+ fZI_fZlbqg_kdb
ebazZpbhgguo \azZbfh”~_ckl\bltagbdighij\gd by gh\h]l]h dzZq_klI\Z
pbhgZebazZpby nbgZgkh\h wihmgmfidgdpkdhlg [m_| jZkkfZljb\Zlv
kn_ju g_ lhevdh g_mkljZzgy "l gby\ebgbyfu k dhgdj_Ilguf gZ[h]
| g™ _gpbc "bnn_j _gpbZpbb Khz¥bNjhkbhb_k [he__ h[s_c lhgdb
dZpbb Z gZzZijhlb\ h[hkljy_ | dexKihchMhklZlhggh keh ghc kbkl _
kiI\_ggh ijhp_kku \azZzbfh”_cklIhbjyy mevdmhf gzZ[hj_ iZjzZf_ljh\ fl
\ fbj_ "himkdzZxl ke_"h\Zdhaghbdaod?y oZhk b gq_eh\_d wl
Zlljzdlhjzf dhlhju_ g_ fhlmlijuMMbhgqgh H~*gZdh ijb ~jm]hf g
ij_~kdzZazZgu b |I_f [he__ ij_"hdjjz¥_djgu \ kbkl_f_ ]*_ kms_|I
ex*vfb H~rgzZdh kh”_ckl\h\aZdlekhifhml \hagbdgmlv mihjy~"t
e_gghfm \_dlhjm jZa\blby + klZamdlimjdlitbeb kZfhhj]J]ZgbazZpby
g _kdzy az~zZqZ WIlh hlghkblkyGd& gdirhkaZley” hg_gv m~Zgguf
yaudh\uo h[jZah\Zl _evguo dhffimhdleeXkbicojm | K D =mjZev dh
\ukljZb\Zgby gh\hc iZjz~b]flb\glmkr jhev ~bgZfbg_kdhc g_m
gbc ©mq_gbd + mgbl_ev mq \gpkdbt jhZimlgeX§ dhgn_j gpby hJt
"ey rdheu b ©h[mgZ _fuc mgjZkhg'zdiz\ _~bghc |_fZlbdhc i
| _evd@ "ey \maZ < j_amevliZhc iphhpZkkdnXpb ¢ Dh]*Z mqZklg
leh[ZebaZpbb b JehdZebaZphbjijhpkbhjZelt a Zxlky ih k\hbf f_
lZdh_ i_j_k_q_gb_ dmevimj da&hBAjhh kvkljnu ihjy~"hd gZjmrZ _
iZ_1 \ ijhlb\hj_qgb_ k h[jZakhAZHf e'vgeu dZ ~uc ba mqzZklghbct
fb klzg~zZjlzfb bf_xsbfb |_m j_ogmdx yley Iky ghkbl_e f |_
d mgbnbdZpbb Ihwlhfm jzkidffzljpdZyhkb "bgyeb bo gZ dhgn_
g_jl_Ilbg_kdmx ijbjh m h[jZzath\ZA| jgwvgimbkv “hfhc hgb jZkijhk
dmevimju \b”bf imlb j_r_gkly ihZgoghh]ipgu_ agZgby oZhk KklZ
ijhlb\hj_gby \ aZimkd_ ihehbklheggdhdhf ihjy*dz < ~Zgghf
kbg jl]_Ibg_kdh]h wnn_dlZ jzZkizZz"ZxsZyky dhgnb]JmjZpby ~b

Mg _gu_ hjb_glbjh\Zggu kdZWwig _tklhcgb\hklv jZat_a” mc
e _gguo h[eZkly [bheh]b dhgulmjgebpbb \uihegy | dhgkljmdl
bklhjbdb azZqgzZklmx g_ \bANwleg \hijmhdb jZa\blby b ¢ agZg
fhklb \ bkihevah\Zgbb “hihaggxigekigghibkImiz | dZd kZfhklhy
©dhgp_ilmZevghlh dZjdZkgZgZ&h™ZdZgdhbffZg_glgh_ k\hckl
kemqZ_ £+ gh\h]h kbg_j]_Ibq_kdhhhh yfdydZ >bkkbizZlb\gu_ ijhp
Hgb gZzZijbf_j ? LhihevkdbpgzZkhki _jybgm__klv ijhy\le_gb_ kn
xI k\h_c ohjhrh ba\_klghc bxshKlzigpggfbdjhmjh\g_ ozZhk2zZ It
]Jem[hdh jZajz[hlZgghc |_jblZdikefhl'b Icfulv \hkijbgyl g_ dzd
>ey |hlh glh[fu m[_~blv bo hfgxlddy kdbeZz Z dzZd kbezZ ©\u\h?”
fZgb_ gZ gh\mx i_jki_dlb\gmhtjhfezjlvdZzd nzdlhj kzfhkljmdl
f "~"bkpbiebgZjguo bkke_ ~h\Zglby ghj\h]h ihjyrdzZ > k @
[mMm _ITky hg_gv k_jv_agZy ZjKg glZpbbgy kdbc ih*oh” d Z
Fh gh ebrv ihdZau\Zlv ieh*hlahjggBkhvg _gu_ gZqZeb ijbf_g
ijbf_g _gby kbg_jl] _Ibdb Yk_¢g "bggZ\y o ]] OO \ < B :jl
aulZlv kbg_j]_Ibg_kdh_ agZglk_ fmlkef \ B : =_jfzZzg K
mqg_guf GZmqghklv bkke_"W&wgby khkHFheqZgh\Z = = Fhk
bl \ \bA" _gbb g_ Ilhevdh i_j&i_ d&IbWugbdbgzZz < : 1IbsZevgh
b \hafh guo ]jZgbp h]ljZgbd&_gBc Kj\bgkdbc b 7] azZljz]lb\.
\b\Zz_fh]lh ih*oh”"Z gu_ gh gZklgu ijh[e_fu ebg]\bl
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jZdl_jbklbdZfb klbey fure_gblkglhZigjghc dhgp_ipbx g_h[oh”bfhklb
kZzfhklhyl _evgh Z\lhghfghi \hagbdZd&kihebyaugqghc fh”_eb jZa\blby
\ "bkpbiebgZjguo h[eZklyo 1xduwdbbjhZig[jZah\Zl_evgh]h ijhkljZgklI\Z
khijbdZkZxsboky k ijh[e_fZfih kieeh " gmmxs_c b_jZjob_c yaudh\ \gmljb
kilb- nhjfhh[jZah\Zgby g_mlglhlhgbhikigltb\ g hc yaud "ey Jhkkbb £ jmk
klZgh\e _gby gh\uo kljmdIimjak®bcF ~h@h e bl _evgu_ yaudb i_j\h]h

:gZeba kljh_gby b khpbzZeihwghlMl z2migdhkljZgguc yaud b \lhjh]h
pbhgbjh\Zgby yaudh\hc h[jZiahjyzVd B v gthecy Jhkkbb + h~"bg ba yaudh\)
dmevimju ihalhey | gzZf k~rg2hvh\w\W” LZdhc ih*oh” d yaudh\hc hJ[
h nmg~rzZf _glZevghklb _  p@alhdzZbbeywghZddmevimj_ ihalhey | j _rblv
"ey khojZg_gby dhee dlb\ghm_emevﬂm"jgmrcgdj_lguo dmevimjheh]bq_
bAr glbgghklb 1Zd b ~ey jXablbjyh[fe f k\yaZgguo k f_Ilh~heh]b_c
dmevimjgh]h "bZeh]zZ \ fmevdiZd mlewvjlmgghtgh ihgylbcguf ZiizZjzZlhf
h[s_kI\_ Keh gh_ \gmlj_ggdhogdjhlbgbZpb_c¢c gZijZ\e_gbc j_ZebaZpbb
yaudh\hc h[jZzah\Zl_evghc ygawedHhhjau jfjZah\Zl _evghc iheblbdb
eZ | __ kn_jhc ijhyle_gby kbg_J']_l\brqungIh\Z kijz\_~eb\h hlf_
kdbo wnn_dlh\ <hafh ghklvgkdnsd RgIhh&€b"* Zebaf mozZz dzd ih?I\_j "Z
gby dzd ihablb\guo jZa\b\Zxsgsor_ 1\gdfy klhev ~_ zZdIlb\_g \ k\h_f
b g ]Zlb\guo jZajmrZxsbo \klag fglkiNbbb gZ g _eh\_dzZ dzZd b wfibjbaf
q _kdbo wnn_dlh\ ~ _eZ | hqgiebMghohhevgzZ ijZzdlbd_ [ulm_1| h[jZI
yaudh\h]h “bkdmjkz \ dzZqg_d&«h\ fZzdglthjZz H*gZdh hgh d kh Ze_gbx
hij ~ eyxs ]h gZijzZz\e_gghkbv hkihpg”~jley | k_]lh”gy h[jZah\Z|_evgu _
Ibg_kdh]h wnn_dlZ \ yaudhkipzZzh[jElah\zZ k @ H[jZs_gb_ d bk
| _evghc kj_~_ K hihjhc gZ KZedh"hiEglhftZ fgh]l]hZki_dlghc ijh[e_fu
gb_ ©f _ozZgbafzZ gzZkljhcdb? yauightktzh[jZzah\Zl_evghc dmevimju ijb
ey _f ijh_dlgh_ \b”*_gb_ Zevh_jghZldb\ignubokdm ghl\uo f_lh"heh]bqg_kdbo
nhjfZpbc yaudh\hc h[jZahkgdh\&g®hlccdmevimjheh]bqgq_kdhc gZmc
dmevimju h”gZ ba dhlhjuo i:thml‘byaabJ V.¥ghlhgbke_ggu_ |I_hj_Ibqg_
Z "jm]Zy * ihebyauqgZy GKdbk gdhhgdelkpbb fu _s_ jZa m[_"bebkyv
Ibg_kdh]h ZgZebaz A ckl\mxs\h&lijjAtNzdyghklb bggh\Zpbhgguo ih~
\ kn_j_ yaudh\hc h[jZah\ZI| odwgh\c dimhgy ilmZevghf i _j _hildjulbb
Imju fu mi\_j " ~Z_f qglh hgbdZy]hhjkk bgdhjihjbjh\Zgbb ~"bkdmjkz
d fhghyauqgqghc fhr_eb HkKH[ gflgkhpmieltbgzZjgh_ijhkljZgkl\h qglh
hlghkblky d ijZzdlbdzf j_Zeibhaan hfeuff \hjZkrbjblv dh]gblb\gh dhf
\gmljbjhkkbckdhf fmevibdmegld@dljmg\lgfu_ Jhjbahglu kh\j_f_ggh]h
ijhkljZzgkI\_ :\lhj klZlvb kgbdiZzeuvirhheh]bg_kdh]h agZgby

KIBKHD
BKIHEVAH<:GGHC EBL?J:LMJU

sjrbgh\ < Kbg_j]_IbdzZ_dHftlipklg_deZkkbg_kdhc gZmdb < B :jrbgh\ * Fhkd\Z
BN J:G + K

cklZnv_\Z HKh@bhdmevimjgu_ ijZdlbdb \ ihklg_deZkkbg_kdhc gZmd_ H G I

Ilhklg_dezZkkbqg_kdb_ ijzdlbdb hiul dhgp_ilmZebaZpbb dhee_dlb\gZy fhgh]jZnby +*
BarZl_evkdbc ~hf ©FL]ta + K i

’\Zgh\ kKh~~=_ev w\hexpbb “"bkpbiebgZjgh]l]h agZgby < = ;m~Zgh\ Kbg_jl_Ibc
ijhp_kk + Fhkd\Z J:=K + K i
m~rZgh\ &blfhdzZzkdzZ”u bklhjbb b ijh]lJgha jZza\blby khpbZevgh ikboheh]bg_kdbo
Jhkkbb ~h lhn~Zz < = ;m"Zgh\ Kbg_jl_Ibg_kdzy izjz~"b]fZz KhpbZevgZy kbg.
H G :klznv_\Z < = ;m”~"Zgh\ < < <Zkbevdh\Z + Fhkd\Zz ljh]j_kk LjZz~bpby
=mjZev Kb&®_j]l_IbdZ b ebgl\hkbg_jl_IbdZz K D =mjZev <_klgbd Lhfkdhlh lThkn

mgb\_jkbl 1Z K_j ©Nbeheh]bg_kdb_ gZmdb?a # i« i Kt
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Dbys_gdh Ebd_j]lby yaudh\ ihklg_deZkkbqg_kdbo ijzdlbd E | Dbys
kbg_kdb_ ijZzdlbdb hiul dhgp_ilmZebaZphbhb dhee_dlb\gzZy fhghljZnby il
b H G :klZnv_\hc + KZgdl I_I_j[mj] BarZl_evkdbc "hf OFLjt?2 + K

Dmj~rxfh\ KKHg_j] IbdZ b gh\h_ fbjh\b~_gb_ K | Dmjrxfh\ Kbg_j]_
Dmevimjz ih” h[s j_~ < D ?]hjh\Z < K ?]hjh\Z N h>J:=Kfb"h\Zt K Fhikd\z

FhegqzZgh\Z K&bg=j]lby dZd hkgh\ghc Ibihh[jZamxsbc iZjzZzf_1lj kh\j_f_
b f_ "dmevimjguo bggh\Zpbc = = FheqZgh\Zz < _klgbd Fhkdh\kdh]h mghb
b f_"dmevimjgZy dhffmgbdZpby® K+ | + <

J_"bfu k h[hklj_gb_f W\hexpby br"_b AZdhgu dhw\hexpbb keh guo k
j_"~ = = FZebg_pdbc K_jby Db[_jg_IbdZ g_hljZgbg_ggu_ \hafh ghklb
Fhkd\z GZmdZz + k

NhjlmgzZlh\zZ K[jZau kh\j_f_gghlh h[jZzah\Zgby d ijh[e_f_ klZgh\e_gby
< : Nhjlmgzlh\z >bZeh] fbjh\haaj_gbc Kh\j_f_ggh_ h[jZah\Zgb_ \ ih
ljZ*"bpbc fZl_jbZeu O, F_""mgZjh~ghlh kbfihabmfZz fzy + bxgy
Ba” \h <<:=K + & +

C
e
]

lhkimibeZz

H[ Z\Ihj_

Kf_1ZgbgZ Hev]Z FboZg¢lem\&Ehj dZn_"ju bghkljZgguo yaudh\ b ijhn_kk
ebgl]\hh[jZah\Zgby Gb _]hjh~ kdh]h bgklbbmbZ e¥i MG, Hdb W IH ©JhkkbckdZy
fby gZjh~gh]lh ohayckI\Z b J]hkm~Zjkl\_gghc kem '[u ijb ij_ab”_gl_ Jhkkbc
] Gb'gbc Gh\lhjh~ ij =Z]Zjbgz 7 Ahdlhj dmevimjheh]bb VPHWDQL(

bjh\zgbylZgbgz H F Kb
audh\hc h[jZah\Zl_evgh

bg_kdbc ih~oh” dzd f_Ih~heh]b
y Y vimj
i K i 2, QW

mju H F Kf_lZgbgZz Bgl ]

5()(5(1&(6

$UVKLQRY 9 , 6LQHUJHWLND NDN IHQRPHQ SRVWQHNODVVLFK!
SRVWFODVVLFDO VFLHQFH@ ORVFRZ 5$6 ,QVWLWXWH RI 3K\VLFV 3X

$VWDITHYD 2 1 6RFLRNXOJWXUQ\H SUDNWLWKUD G RVUNDF NN G E
SRVWQRQFODV\BRADMQUNIODQFPH®KHVNLH SUDNWLNL RS\W NRQFHSW.
3RVWQRQFODVVLFDO SUDFWLFHV H[SHULHQFH Rl FRQFHSWXDOLVD)\
3XEO Ss i

%XGDQRY 9 * ORGHOY MHYROMXFLL GLVFLSOLQDUQRJR ]QDQLME
6LQHUJHWLND L XFEHEHUIHWURFHNYYG DFDGHPLF SURFHVV ORVFRZ 5!

%XGDQRY 9 * 5LWPRNDVNDG\ LVWRULL L SURJQR] UD]JYLWLMD \

JRGD >5\WKPV DQG FDVFDGHV RI KLVWRU\ DQG IRUHFDVW RI GH
RI 5XVVLD X@WQBABUJH®WLFKHVNDMD SDUDGLJP® Q&RBEHNLFQ B MDDGLQ A
VLQHUJHWLFV ORVFRZ 3URJUHVV 7UDGLWLRQ 3XEO Ss i

*XUDOYT 6 . B6LQHUJHWLND L OLQJXRVLQHBYHRAVY W LN \TR-PU/INHRA
JRVXGDUVWYHQQRJR XQLYHUVLWHWD %EOHWMMI RL RO ROLEWHDWNH. 18
3KLORORJLFDO VFLHQFHYV QR SS i

.LMDVKKHQNR / 3 6LQHUJLMD MD]\NRY SRVWQHNODVVLFKHVNLE
VLFDO S WBRAMWLFHN@DVVLFKHVNLH SUDNWLNL RS\W NR®EWWW®RD OOV
VLFDO SUDFWLFHV H[SHULHQFH RI FRQFHSWXDOLVDWLRQ PXOWL [
Ss i

. XUGMXPRY 6 3 6LQHUJHWLND L QRYRH PLURBLGHQIHWBNQHYUIE R/
XOIWXEBMJRQHUJHWLFV 3KLORVRSK\ &XOWXUH ORVFRZ 5%$*6 3XEO

OROFKDQRYD * * B6LQHUJLMD NDN RVQRYQRM WLSRREUD]XI
L PHIKNXOYWXUQ\K LQQRYDFLM > 6\QHUJ\ DV WKH EDVLF W\SH IRU
FXOWXUDO LOHRWPMNLRRVI®RYVNRJR XQLYHUVLWHWD 6HULMD /
QLNDFIMDOOHWLQ RI ORVFRZ 6WDWH 8QLYHUVLW\ 6HULHV /LQJ

QR SS i
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5H]KLP\ V RERVWUHQLHP -HYROMXFLMD LGHL =DNRQ\ NRMHYROMXFLL
UHJLPHV 7KH HYROXWLRQ Rl WKH LGHD WKH /BHVYLRMDFR LHEHRI@XWLR® RO F R P
RJUDQLFKHQQ\H YRIPR]JKQRVWL L YRWLAR]® QR\HVHE L b GBQLLALKHMS 1B BIHE/R 8 O/ H F V
XQOLPLWHG SRVVLELOLWLHY DQG SRVVLEOH OLPLWDWLRQV ORVFRZ 1DXND

JRUWXQDWRYD 9 $ 2EUD]\ VRYUHPHQQRJR REUD]JRYDQLMD N SUREOHPH V'
RI PRGHUQ HGXFDWLRQ RQ WKH SUREOHPDRIRH YARLANRHMRH QM QU MY HZR VB HP H\Q B[
REUD]JRYDQLH Y SROH QDXFKQ\K L UHOLJLR]Q\K WUDGLFLM ODWHULDO\ ;, Ot
LMXQMD 'LDORJXH RI ZRUOG YLHZV ORGHUQ HGXFDWLRQ LQ WKH GRPDLQ RI
SURFHHG Rl ,QWHUQDWLRQDO 6\PSRVLXP 1L]KQ\ 1RYJRURG 99$%$*6 3XEO

6 XEPLWWHG

$ERXW WKH DXWKRU

6PHWDQLQD 20JD SURKPYQORY Q®KDLU RI )RUHLJQ /DQJXDJHV DQG 3URIHVVLRQ
1L]KQ\ 1RYJRURG ,QVWLWXWH RI 3XEQ l+F$DIQ G LYDXWH @ HEW\D § G R LRI LW WHI BWV VL D Q
$FDGHP\ Rl 1IDWLRQDO (FRQRP\ DQG 3XEOLF $GPLQLVWUDWLRQ *DJDULQ
'U BFL &XOWXURORJ\ VPHWDQLQD YYDJV#PDLO UX

)RUFlMﬂHMW@pLQD 2 0 6LQHUJHWLFKHVNLM SRGKRG NDN PHWRGRORJL
MD]\NRYRM REUDJRYDWHOfQRM NXOfWXU\ >6\QHUJHWLF DSSURDFK DV D PHW
WLRQDO ,FXNVONIXIWDH®MD R EQW HRIYD@LANRD RI (GXFDWLRQ i "2Y,RO QR Ss

,QWHG
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FHI>H<KDBC =HKM>:JKL<?GGUC MGB<?JKBL?L
BF G | H=:J,<:
BGKLBLML KHPBHEH=BB J:G
I1J:<BL?EVKL<H J?KIM;EBDB FHJ>H<BY
G:MQGUC P?GLJ KHPB:EVGH WDHGHFBQ?KDH=H FHGBL
J?KIM; E
L

BDB FHIJ>H<BY
G:MQGH IM;EBPBKLBQ?KDBC @MJG:E ©J?=BHGHEH-=I
Hjl]ZgbazZpbhgguc dhfbl_I| ijb]JezZzrz_1| ijbgylv mqgzZklb_ \
<k_jhkkbckdhc gZmqggh ijZdlbgq_kdhc dhgn_j_gpbt
©J?=BHG:EVG:Y >BNN?J?GPB:PBY B DHGKHEB>:PBY
KHPB:EVGH=H IJHKLJ:GKL<: JHKKBB
J?:EBB B GH<U? <UAH<U?
9 MO:J?<KDB? QL?GBY
KZjzgkd hdly[jy ]

GZ dhgn_j _gpbb ij_"ihezZ]Z _Iky h[km~blv ke_“mxsb_ ijt

KhpbZevgh wdhghfbqgq_kdZy “bnn_j_gpbZpby ijhkljZzgkl\_g
kdbo j_]bhgh\
> fh]ljZnbg_kdb_ kbImZpbb b ijh[e_fu fb]jZpbb \ j_]bhgZc
H[s_klI\_ggh iheblbg_kdb_ bgklbImlu \ dhgkheb”Zpbb jhk
Wigh dhgn_kkbhgZevgu_ ijhp_kku \ jhkkbckdbo j_]bhgZo
Dmevimjgh_ b bgnhjfZpbhggh jlZa\dhkbh]pdbkdh\
Fh” _jgbazZpby j _Jbhgh\ b f_"~mgZjh~gh_ khljm~gbq_kl\h
=ZjfhgbazZpby khpbZevguo highr_gbc \ nbggh m]hjkdbo j_
Dhfie_dkguc ih"oh” \ bkke_"~h\zZgbb j_]Jbhgh\ hl I_hjbb d
F_klh ijh\_~ gby dhgn_j _gpbb
Fhjrh\kdbc Jhkm~Zjkl\_gguc mgb\_jkbl_| bf G | H]:
] KZjZzgkd me ;hevr_\bklkdZy
FZl_jbZeu dhgn_j_gpbb [m ml ba”“Zgu \ i_qZlghf k]
\ we_dljhgghc [Za_ JBGP b gZ kZcl_ mgb\_jkbl_1Z \ jZa™_e _
BarzZgb_ i_qzZlgh]lh k[hjgbdzZ fzZIl_jbZeh\ hkms_kl\ley_
ihrn j°d_ Jhkkbckdh]h ImfzZgblZjghlh gZzmggh]lh nhg”rzZ J=GN
k ijh_a~hf b ijh b\Zgb_f bgh]l]hjh*gbo mqgzZklgbdh\ dhgn_j_gp
kg | dhfZzg”bjmxs_c¢ klhjhgu
AZy\db gZ mqgzZklb_ \ dhgn_j_gpbb b fZl_jigEgebfZaykik[hjgb
N h bxgy ] ih we_dljhgd\WREB/IDZK BRIDYWX
DhglZdlgu_ |I_e_nhgu
Ilhemlbg K_j]_c <bdlhjh\bq
Nz~ _\Z BjbgZ FboZceh\gZz
FbgbgdbgzZz <Ze_glbgZ IZ\eh\gZ
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