JSS
ACADEMY
OF HIGHER
EDUCATION
& RESEARCH

(DEEMED TO BE UNIVERSITY) MYSURU

6SHFLDO ,OWHUHVW
=

2Q
"HOWDO &DULRC

$Q ,QLWLDWLYH
R

5HVHDUFK 'LYLVLRQ
-66 $+(5 O0\WXUX rv

7HDP /HDG
'U % 1DQGODO
SURIHVVRU 'HSW RI 3H:
SUHYHQWLYH '"HQWL
66 '&+




JSS
ACADEMY
OF HIGHER
EDUCATION
& RESEARCH

(DEEMED TO BE UNIVERSITY) MYSURU




JSS
ACADEMY
OF HIGHER
EDUCATION
& RESEARCH

(DEEMED TO BE UNIVERSITY) MYSURU




JSS
ACADEMY
OF HIGHER
EDUCATION
& RESEARCH

(DEEMED TO BE UNIVERSITY) MYSURU




JSS
ACADEMY
OF HIGHER
EDUCATION
& RESEARCH

(DEEMED TO BE UNIVERSITY) MYSURU

I1DPH RI WKHHQWDO &DULRORJ\
$SSURYDO S5HIHMUHHQIHH 5(* $&% 6,* ssv sqr
+ rr suux GW qz gt sqrr

1DPH RI WKH 7HDP TG HDNQGODO
OHPEHUYV

1DPH RI WKH PHPEHUYV\ SROH

QGODO 7HDP /HD
IHVVRU 'HSW RI 3HGRGH
HYHQWLYH '"HQWLVWU\

DQD OHPEHU
HVVRU +HDG '
\ -66 OHGLFDO

RW OHPEHU

I
O
=
O
@)
Ro
Py
@)
O~
cxIO

QEKRJ OHPEHU

&ROOHJH DQG +
+LJKHU (GXFDWL

.DUQDWDND ,QGLD




= =
v.mWnnw
= iy > 0O 0O
mESH - o3 > > > 0
TS T = . . 92
NI/ I HH L
= =L G LLI oY L L = HH oo
= S =) L L T u
c HF o, o, o =0
i =T LT LT LT oL
m © © o © w0 © w0 -O
o
z ©oL X oI _ < Txo [ Y
3 S_ox O |Show O - | S9+%- oz
4 O o o| Dok
oxXan o |O%'o ~ = oo |~
o -~ - |o- © 2 _ O | QEERO | L=
%r psITQ | @m 2 U] 24t izt
0O~ 0O DI_JDD o>x L I QHGPW HO
2TrT z |oxfoz |0=0 = o’ ©TIZ |3
>z0mn = |[«30. oo 7 21225002 |IC
Do nx3> |2E2 T2 >Lo3 | X
Coxy o |02430 |720 =z o |2T4e zL
A 3 = g o
< o |ofFoo |Zmi X o+ X ©
o _ S o oL o T (@4 o W6DQ
10y <= |23~ @ 2 °52 |2
L @) o0 XN o O5x O .
o o x- 2O e 0=
Z_3-u Nt o8 _>TX" |¥pI-c— |52
=D aDT 020 SITos  |3>853, |xE
DHQHD EVGUH AZILLA2T |[NSOQASIT |>>
T D TITD |¥X>C0ouwulh>o |[xT-0a0AnD I
D0- Oy X —0O > - n .
—Oyv Y AITH Iy |* —DODurx O
“o0Z2> U6UV WHLGVV -XOAx> (@4
5Do-= T o DN (n—
B © m ., +© .U$V6n_u50 .U333@\O Um_
= < > N




ACADEMY

OF HIGHER

EDUCATION

& RESEARCH
MYSURU

(2]
(7]
J

(DEEMED TO BE UNIVERSITY)




ACADEMY
OF HIGHER
EDUCATION
& RESEARCH
MYSURU
Q
1
\
Q
R
Q
Q

(2]
(7]
J

(DEEMED TO BE UNIVERSITY)

U

Vv
R/

7H

HJ
&
X
0\




JSS
ACADEMY
OF HIGHER
EDUCATION
& RESEARCH

(DEEMED TO BE UNIVERSITY) MYSURU

2EMHFWLYHYV

$VVLPLODWLRQ Rl NQRZOHGJH RQ IRXQGDWL
FDULRORJ\

(YLGHQFH EDVHG DSSURDFK WR XQGHUVWDQ
DQG RFFXUUHQFH Rl GHQWDO FDULHV
'HYHORSLQJ SDWLHQW FHQWHUHG LQQRYDW
SUHYHQWLRQ DQG LQWHUFHSWLRQ RI WKH FLC
WKRURXJK HYDOXDWLRQ RI WKH KLWKHUWR N
'HQWDO SODTXH UHODWHG UHVHDUFK LQFOXG
FDULRORJ\

'HYHORS QDWXUDO SURGXFWV WKDW FDQ D\
HYHU\ SHUVRQ WKH EDVLF SURWHFWLRQ DJD
DVVXUH JRRG OHYHO RI RUDO K\JLHQH
$SSOLFDWLRQ RI UHJHQHUDWLYH ELRORJ\ LQ
'HYHORSLQJ DQG HYDOXDWLQJ QRQ LQYDVLYH
7R RUJDQL]H XSJUDGDWLRQ SURJUDPV WR NH
DGYDQFHPHQWY UHODWHG WR GHQWDO FDULR
7R FROODERUDWH ZLWK RWKHU VLPLODU RUJI
H[FHOOHQFH LQ UHVHDUFK UHODWLQJ GHQWD((
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ODQSRZHU WR PDQDJHU DQG SURPRYV
FRQVXOWDQF\ VHUYLFHYV
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SFWLYLWLHV &RQGXFWHG
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7KH UHVRXUFH SHUVRQ ZzZDV 'U 1RUPDQ 7L
SURIHVVRU LQ WKH ILHOG RI SDHGLDWULF Gt
8QLYHUVLW\ RI 0DU\ODQG

'U 1RUPDQ WRXFKHG XSRQ WKH PRVW L
DVVHVVPHQW DQG WUHDWPHQW RI D FDULRX
ZKROH 3URIF\ODRWHG YDULRXVYLWXIQ ®NFHY WP
SURWRFROV XVLQJ HYLGHQFH EDVHG VWXGLF
IRU DFWLYH VXUYHLOODQFH DQG SURPSW W
FDUHJLYHU DQG WKH GHQWLVW

+H H[SODLQHG WKH FDWHJRULVDWLRQ RI SD\
KLJK ULVN DQG WKH FRUUHVSRQGLQJ IROOR
XSRQ PDWHULDOV DQG PHWKRGYV KH GLVFX
YDUQLVKHY IOXRULGDWHG WRRWKSDVWHYV
PHDVXUHV LQ RUGHU WR HQVXUH D FDULHV I
ULVN DVVHZVYRHRONMRZX S DQYXIRWOW PRQWK\ F
t PRQWKO\ DV WKH UHFRPPHQGDWLRQ DV SI
FDVHYV

7KH VHVVLRQ FRQFOXGHG ZLWK DQ LQWHUD
URXQG 7KH VWXGHQWY DQG VWDII DOLNH Z!
WKLV ZHELQDU PRGXOH DQG JDLQHG YDOXDI
DGYDQFHPHQW RI WUHDWPHQW DQG IRO
PDQDJHPHQW RI GHQWDO FDULHYV

/KH WDNH KRPH PHVVDJH ZDV WKH SHUV
GHWHFWLRQ DQG UHJXODU FKHFN XSV KLJ
VHUYLFHY SURYLGHG DW -66 GHQWDO FRO




JSS
ACADEMY
OF HIGHER
EDUCATION
& RESEARCH

(DEEMED TO BE UNIVERSITY) MYSURU

'U 3UHP 6UHHQLYDVI
3URIHVVRU 5XWJH!
SQLYHUVLW\ 1HZ <RU
DQ $GMXQFW )DFXOW
$+(5 JRUPHUO\ DW &R
' QWHUQDWLRQDO 1-
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,Q WKH/VW VHVVLRIQR® WKL YDVW H[SHULHQF
ZLWK &R OQWWWHBQ D W LRQMIHOVDIWNNV KH SRVW JUDCG
VWXGHQWY IURP YDULRXV GHSDUWPHQWY DQ
UHFHQW DGYDQFHVY LQ WKH GLDJQRVWLF WHF!
PRVW RIWHQ XVHG PHGLFDWLRQV DQG LWV V
DOWHUDWLRQV LRPBQUWARKROBU+\SHUWHQVLY
HPSKDVL]HG RQ WKH SURSHU SURWRFRO DQG
VDLG PHGLFDPHQWYV

/KH VHFRQG VHVVLRQ D OHFWXUH ZDV SUHYV
DGYDQFHV LQ RUDO KHDOWK SURGXFWY DQG
ZDV PRUH OLNH DQ LQWHUDFWLYH VHVVLRQ D
SURIHVVLRQDOV KHOSLQJ WKHP WR FKDQQHOI
RI RUDO KHDOWK SURGXFW SUHVFULSWLRQ

2Q WKH sg s st LOWHUDFWLYH VHVVLRQ ZLWK
WKH 6,* +*HQWDO &DULRRRJIRZIRUWEKQEW\ ZD\V
E\ YDULRXV IDFXOWLHV RI WKH ‘B&EWHRWDOOH
VFLHQFHY WR FROODERUDWH U YAWHZWI QI HWKL
DOVR VEBPLAVDIIFKSRVDO RQ QHZHU FKDOOHQJ
RUDO FPODGERQH WR FRHHWVNLQLIWKRQ I[IXWXUH

FROODERUDMWDWH K RXWFRPHV

7KH VHVVLRQ FRQFOXGHG ZLWK DQ LQWHUDF
URXQG 7KH VWXGHQWY DQG VWDII DOLNH ZH
VHVVLRQ DQG JDLQHG YDOXDEOH LQVLJKW L
GLDJQRVWLF WHFKQRORJLHYV
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'U 6XEEDUDR VSRNH RQ WKH WRSLF )XQGDPH
&EXOWXULQJ RI FHOOV LV RQH RI WKH PRVW LPSH
GUXJV DQG HOXFLGDWLRQ RI VLIQDOLQJ PHFKD(
FRQWDPLQDWLRQ UHTXLUHV H[SHUWLVH DQG LQ
DUH EHLQJ FXOWXUHG &RQWDPLQDWHG FXOWXI
FDQ FDXVH SRWHQWLDO SUREOHPV QRW RQO\ W
WKH HQWLUH ODERUDWRU\ FXOWXUHY 7KHUHIRI
IROORZ WKH VWLSXODWHG SURWRFRO YHU\ VWL
WKH ODERUDWRU\ ,Q WKLY SUHVHQWDWLRQ , Z
WKH IXQGDPHQWDOV RI FHOO FXOWXUHV WKH

FRPPRQ FRQWDPLQDQWY DQG WKH SURWRFROV
WKH FXOWXUHV
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(GXFDWLRQ
&HUWLILFDWH 3HGLDWULF 'HQWLVWU\ 8QLYHU\
+LOO sqrr 3K' (SLGHPLRORJ\ 8QLYHUVLW\ RI 11
+LOO sqrr & HUWLILFDWH *OREDO +HDOWK 8QL
&KDSHO +LOO sqrr ''6 1DWLRQDO .DSRGLVWUL
6FKRRO RI '"HQWLVWU\ sqqvV

SHVHDUFK ,QWHUHVWYV

3HGLDWULF GHQWLVWU\ GHQWDO FDULHV
LQIODPPDWLRQ PLFURELRPH EHKDYLRUDO VFLH
SHVHDUFK 6XPPDU\

'LYHUVH UHVHDUFK SRUWIROLR LQWHUURJDWL
GHWHUPLQDQWY Rl RUDO KHDOWK DQG GLVHDVH
KHDOWK WUDLWY DQG EHKDYLRUDO VFLHQFHV '
HGXFDWLRQ

&XUUHQWO\ 1,+ IXQGHG UHVHDUFK LV VXSSRUW!
s3*HQRPH ZLGH DVVRFLDWLRQ VWXG\ RI HDUO\
3HGLDWULF +,9 $,'6 &RKRUW B6WXG\ 3+$&6 'HQW
+H KLIJKOLJKWKGY WHHMNR RIEFIVSHULRGRQWDO 'LV
WRRWK PRUELGLW)\
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4/) 70 )OXRUHVFHQW ,PDJLQJ LQ 2UDO 'LDJQF
ZKDW \RX VHH
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)DFEXOW\
'U (OEHUW GH -RVVHOLQ

(OEHUW GH -RVVHOLQ GH -RQJ JUDGXDWHG LQ 3t
DZDUGHG KLV 3K' IURP WKH 6WDWH 8QLYHUV
1IHWKHUODQGV IRU KLV FRPSDULVRQ RI PLQHUD
DVVHVV WKH PLQHUDO FRQWHQW LQ WRRWK HQ
FDULHV OHVLRQV ,Q rzyx KH ZDV FR IRXQGHU D
FRPSDQ\ ,QVSHNWRU 5HVHDUFK B6\WWHPV LQ $P"
IRXQGHG WKH FRPSDQ\ ,QVSHNWRU 'HQWDO &DU
DQG VHOOLQJ GLDJQRVWLF SURGXFWV IRU XVH
DSSRLQWHG DV DQ +RQRU\ 5HVHDUFK )HOORZ
ODERUDWRULHYV LQ WKH 6FKRRO RI 'HQWDO 6F
ILYHUSRRO 8. LQ sqqw 7KH ILUVW SURGXFW VI
6\WVWHPV ZDV 7UDQVYHUVH OLFUR 5DGLRJUDSK\
JROG VWDQGDUG LQ WKH |ILHKY/GFRL KIDUHN W CBUHR/K:
KH LQYHQWHG DQG GHYHORSHG WKH PHWKRG
,QGXFHG )OXRUHVFHQFH 4/)70 4/)70 EHFDPH

UHFRJQLVHG VWDQGDUG WR DVVHVV LQFLSLHQW
SURPLVLQJ WHFKQLTXH WR DVVHVV WKH SUHVH(
LQ WKH RUDO WLVVXHV DQG PDQ\ UHVHDUFKH
WKHVH LVVXHV ,Q sqgqs WKH ,QVSHNWRU 3U
WHFKQRORJ\ ZDV LQWURGXFHG IRU FOLQLFD
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5HSRUW RQ /HFWXUH DQG +DQGV 2Q :RUNVKRS R
&URZQV 5HVWRUDWLRQV IRU '"HFLGXRXV DQG 3H
'HYHORSLQJ '"HQWLWLRQ

6,* ' HQWDO &DULRORJ\ -66 'HQWDO &ROOHJIH DOQ
ZLWK (GHOZHLVV 'HQWLVWU\ RUJDQL]HG DQ L
OHFWXUH DORQJ ZLWK D KDQGV RQLUREFMVER/IVR
3HGLDWULF &URZQ )XOO &RYHUDJH &URZQV 5
DQG 3HUPDQHQW 7HHWK LQ 'HYHORSLQJ 'HQWLW
DW *RZULVKDQNDU DXGLWRULXP -66 '"HQWDO FR
7KH ZRUNVKRS DLPHG WR HQKDQFH WKH NQRZC
SURIHVVLRQDOV LQ WKH UHVWRUDWLRQ DQG

SHUPDQHQOW WHHWK LQ \RXQJ SDWLHQWYV

7KH OHFWXUH ZDV GHOLYHUHG E\ 'U 'HVLJDU ¢
(GHOZHLVV 'HQWLVWU\ 'U ORRGOH\ LV D GLVWL
RI GHQWDO UHVWRUDWLRQV DQG EURXJKW D ZH
+LV OHFWXUH FRYHUHG YDULRXV DVSHFWV RI IX
WKHLU DSSOLFDWLRQ DQG EHQHILWYV IRU GHFLG
GHYHORSLQJ GHQWLWLRQ 7KH DWWHQGHHV JDI
ODWHVW DGYDQFHPHQWY LQ UHVWRUDWLYH GH(
ZRUNVKRS ZDV FRQGXFWHG E\ 'U 6WHSKDQ /DP
(GHOZHLVV 'HQWLVWU\ 'U /DPSL LV DQ LQGXYV
H[SHULHQFH LQ GHYHORSLQJ LQQRYDWLYH GH
ZRUNVKRS SDUWLFLSDQWY KDG WKH RSSRUWX
H[HUFLVHV LQYROYLQJ WKH SODFHPHQW RI |
ZRUNVKRS SURYLGHG D SODWIRUP IRU DWWHQG
VNLOOV DQG JDLQ D GHHSHU XQGHUVWDQGLQJ
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7KH ZRUNVKRS ZDV DWWHQGHG E\ IDFXOW\ DQG
RI '"HSDUWPHQW Rl SHGLDWULF DQG 3UHYHQWLY
GHQWLVWU\ DQG (QGRGRQWLFV DORQJ ZLWK -
1DQGODO % PRGHUDWRU DQG 'U 5DJKDY
FRRUGLQDWRU DFWLYHO\ FRQWULEXWHG WR W
WKH ZRUNVKRS

2XWFRPH DQG )XWXUH 3URVSHFWYV

7KH OHFWXUH DQG KDQGV RQ ZRUNVKRS UHFH
IURP WKH SDUWLFLSDQWY ZKR SUDLVHG WKH F
WKH RSSRUWXQLW\ WR OHDUQ IURP HVWHHPHG
WKH EHJLQQLQJ RI D SURPLVLQJ FROODERUDW
&ROOHJH DQG +RVSLWDO DQG (GHOZHLVV 'HQW
JURXQGEUHDNLQJ UHVHDUFK DQG DGYDQFHPHQ
DWWHQGHHVY OHIW ZLWK HQKDQFHG NQRZOHGJI
JUHDWHU HQWKXVLDVP IRU GHOLYHULQJ KLJK T
\RXQJ SDWLHQWYV

$ VLIJQLILFDQW DFKLHYHPHQW RI WKH HYHQW
OHPRUDQGXP RI 8QGHUVWDQGLQJ 028 EHWZHHC
3ULQFLSDO -66 '"HQWDO &ROOHJH DQG +RVSLWD(
&(2 DQG )RXQGHU RI (GHOZHLVV '"HQWLVWU\ ED
7KH FRXUVH FRQWDFW SHUVRQV 'U % 1DQGODO
DQG 'U 6WHSKDQ /DPSO DQG 'UIUHRWPLHEHORR GOV
GHQWLVWU\
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7KLV VLJQLILFDQW HYHQW ZDV JUDFHG E\ 'U
$FDGHPLFV -66%$+(5 7KLV 028 VROLGEHWDBHBQ:
DFDGHPLD DQG LQGXVWU\ IRU FROODERUDWLY
WUDLQLQJ LQ WKH ILHOG RI GHQWLVWU\ 7KLV
FRQWULEXWH VLJQLILFDQWO\ WR DGYDQFHPHQW
7KH OHFWXUH DQG KDQGV RQ ZRUNVKRS RQ
SHVWRUDWLRQV IRU 'HFLGXRXV DQG 3HUPDQH
'HQWLWLRQ RUJDQL]HG LQ FROODERUDWLRQ ZL
'HQWDO &DULRORJ\ SURYHG WR EH D VLJQ
SURIHVVLRQDO GHYHORSPHQW RSSRUWXQLW\ ;
YDOXDEOH LQVLJKWY LQWR WKH ODWHVW DGYI
WHFKQLTXHV EXW DOVR IDFLOLWDWHG D SURF
UHVHDUFK DQG HGXFDWLRQ HQGHDYRUYV

$ZDUHQHVYV SURJUDP RQ 1XWULWLRQ DQG 2UshO-661P@W R MOW
6FKRRO KDWMD
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6,* ' HQWDO &DULRORJ\ -66 'HQWDO &ROOHJH
FROODERUDWLRQ HABWKRWKHLWLRQ DQG 'LHW
.66 $+(5 RUJDQLVHG UHFGGMWHW DQG RUDO KI
HGXFDWLYH SURJUDP LQWRFFRUBDQWFH

7KLV $ZDUHQHVV SURJUDP RQ 1XWULWLRQ
FROGXFWHG RQ rsWK -XQH sqst DW -66 %DODN
7HDP PHPEHUV 0OV 6\HGD )DUKD 6 3K' GPVVL
'U 9HHQD % 0 $VVLVWDQW 3URIHVVRWWV +
<DVKDVZLQL sQG \HDU O06F VWXGHQWV 'H
'LHWHWLFV -66 $+(5 FRQGXFWHG DRUDZBKRHRY
FKLOGUHQ IRU 1XWULWLRQ DQG 2UDOHIQHDO
ZHUH HGXFDWHG DERXW KHDOWK\ HR® LK HK
RYHUDOO RUDO KHDOWK *HQHY IF® EDRXDQBED
SURWHLQV PLON DQG PLON SURGXF/®GV | DWHJ
ZHUH EURXMKMW NQR RO H/GKH FKLOGUHQ

7HDP OHPEHUV IURP -66 'HQWDO &ROOHJH

1DQGODO 3URI DQG +HDG 'HSW RI 3HGLBWUL
DQG *URXS /HDGHW@®WDO* &DULRORJ\ -66 $
ODKHQGUD 'HQWDO +\JLHQRWVWODRBDOMKKR R/q
(GXFDWRU
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$SFKLHYHPHQWYV

SXEOLFDWLRQV

e ODGKDJIJXGDQDKDOOL 6 /IDNVKPL .XGODSXU 7 ¢
6HHPD "HVKPXNK &OLQLFDO HYDOXDWLRQ RI
VHDODQWY RQ LQLWLDO FDULRXV OHVLRQ RI
SUHWUHDWHG ZLWK DQG ZLWKRXW IOXRULGH

, QWHUQDWLRQDO -RXUQDO RI &OLQLFDO 3H

sqry rr s yz zt ,661 gzxu xgvs ,QWHUQDWLRQD

e 5SDOMX 0 % 1DVHHPRRQ 6KDLN 5DJKDYHQGUD
RI WRRWK VKDGH LQ SULPDU\ GHQWLWLRQ
SRSXODWLRQ DQG LWV DVVRFLDWLRQ ZLWK V
REVHUYDWLRQDO VWXG\ + -RXUQDO RI &OLQLI
-X0O sqry rs x =&sq =&st ,661 ssuz xys; 1DWL

e O\ WVRUH '"HYUDM ,QGLUD 1DQGODO %KRMUDM
VHFWLRQDO VWXG\ RQ HUXSWLRQ WLPLQJ RI
O\WVRUH .DUQDWDND ,QGLDQ -RXUQDRY RI'"HHQ
sqry sz w xsw xtr ,661 gzxqgq zszq 1DWLRQDO

e IDVHHPRRQ O6KDLN 5DIJIKDYHQGUD 6KDQEKR.
7TLSSHVZDP\ JOXRULGH LQJHVWLRQ DQG WK
UHVLGHQW RI QDWXUDOO\ IOXRULGDWHG DU
-RXUQDO RI &OLQLFDO ([ SHULPHQWDO 'H
sqrz rr rq yytyyz ,661 rzyz vuyy ,OWHUQDWLF

e 1DVHHPRRQ 6KDLN S5SDIJIKDYHQGUD G6KDQEKR.
7TLSSHVZDP\ JOXRULGH DQG WKV\URLG IXQFWI
QDWXUDOO\ IOXRULGDWHG DUHDV FRQVXPLQJ
GULQNLQJ ZDWHU $Q REVHUYDWLRQDO VWX
'"HQWLVWU\ 2FW 'HF sqrz rqg sutqg ,661 qz




JSS
ACADEMY
OF HIGHER
EDUCATION
& RESEARCH

(DEEMED TO BE UNIVERSITY) MYSURU

%KDJ\DODNVKPL $YLQDVK $YLQDVK % 6KLYDI
6 XPD 6KHNDU &RPSDULVRQ RI UHGXFWLRQ
JLQJLYLWLY EHWZHHQ KHUEDO DQG QRQKHU
ULQVHVY LQ RUWKRGRQWLF FDVHV $ UDQGRI
VWXG\ -RXUQDO RI 2UDO +HDOWK DQG &RPPX
sqrz rtt wz xs ,661 stwy uzz; 1DWLRQDO
$QLWKD 6XEESSD 1DQGODO % &KD\D 6 . ODK&
EUXVKLQJ DQG FKORUKH[LGLQH (g rs PRXW
DFXWH H[DFHUEDWLRQ $( FKURQLF REVWUX
&23' VXEMHFWY UHIHUUHG IURP UXUDO F
,(QWHUQDWLRQDO -RXUQDO RI 6FLHQWLILF 5HYV
ssxx yrxz ,QWHUQDWLRQDO

,QGLUD O\VRUH 'HYUDM 1DUD\DQDSSD ' 1DQG
KHDOWK SURPRWLRQ FHQWUH DW D WHUWLD
VXFFHVVIXO PRGHO IRU SUHYHQWLRQ RI HDI
IDQND -RXUQDO RI &KLOG +HDOWK -DQ ODU
rtzr vuvs ,QWHUQDWLRQDO

% 1DQGODO SUHP . G6UHHQLYDVDQ 3UDWL
'"HYLVKUHH $YLQDVK %HWWDKDOOL 6KLYDPDC
VWXG\ WR H[DPLQH WKH RUDO K\JLHQH HIIL
WRRWKSDVWH ZLWK JLQF RYHU D w PRQWK SH
RI '"HQWDO +\JLHQH $SU sqgsr gq r rq ,66
L, OQWHUQDWLRQDO

SUDVKDQWK OXUWK\ 1DQGODO %KRMUDM 8\
SK\VLRORJLF URRW UHVRUSWLRQ LQ GHFLGXF
-RXUQDO R &OLQLFDO DQG 'LDIJQRVWLF
sgsqg ruw =&ry =&ss ,661 ssuz xys; 1DWLRQL
SUDVKDQWK OXUWK\ 1DQGODO %WKRMUDM 8V
PRUSKRORJLF SDWWHUQ LQ WKH URRWYV RI
VWDJHV RI SK\VLRORJLF UHVRUSWLRQ 3H
2FW sqsq tq u srv sst ,661 qgzrx stzu ,QW
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e« 6KHIDOL .DXO %ULQGD ©6XKDV *RGKL 5DJ

&EKDQFKDOD + 3 (YDOXDWLRQ RI 5HPLQHU
=LQJLEHU Rl RIILFLQDOH 5RVFRH $SLV O0OHOC
FRPSDUHG WR FRQWURO XVLQJ 4/) RQ ZKLWH
, QWHUQDWLRQDO -RXUQDO RI 5HVHDUFK LQ 3K
'"HF sqsqg rr u vsxu vsyr ,661 qzxv xvty 1DWLRC
5SDIJDYHH 9HHUDPDQL S5DJKDYHQGUD G6KDQEK
6KHIDOL .DXO 1 . $QRRS (YDOXDWLRQ RI PLC
SHUPDQHQW KXPDQ HQDPHO VDPSOHV VXE
GHPLQHUDOL]DWLRQ E\ QWHUQDWLRQDO FDU
V\VWHP ,, DQG TXDQWLWDWLYH OLJKW LQGXI
YLWUR VWXG\ -RXUQDO RI ,QGLDQ 6RFLH
SUHYHQWLYH "HQWLVWU\ 2FW 'HF sqgsq ty u
utyy 1DWLRQDO

KRMUDM 1DQGODO IHHODQNDYLO .RFKRXYV
5DJDYHH /IRER 9DQHVVD ,Q YLWUR HYDO
FRQWDLQLQJ HQ]J\PHY DQG SURWHLQV RQ LQK
WKH FKLOGUHQ ZLWK KLJK FDULHV H[SHULHQ
([ SHULPHQWDO "HQWLVWU\ -DQ sqgsr rtr Htx 1
, QWHUQDWLRQDO

$QLWKD 6XEESSD 1DQGODO % &KD\D 6 . ODKIl
EUXVKLQJ DQG FKORUKH[LGLQH (g rs PRXW
DFXWH H[DFHUEDWLRQ $( FKURQLF REVWU X
&23' VXEMHFWY UHIHUUHG [IURP UXUDO F
, QWHUQDWLRQDO -RXUQDO RI 6FLHQWLILF 5HYV
ssxx yrxz ,OWHUQDWLRQDO




JSS
ACADEMY
OF HIGHER
EDUCATION
& RESEARCH

(DEEMED TO BE UNIVERSITY) MYSURU

SBUDVKDQWK OXUWK\ 1DQGODO %KRMUDM 8V
SK\VLRORJLF URRW UHVRUSWLRQ LQ GHFLGXEK
-RXUQDO R &OLQLFDO DQG 'LDIJIQRVWLF
sgsqg ru w =&ry =&ss ,661 ssuz xys; 1DWLRQL
SUDVKDQWK OXUWK\ 1DQGODO %KRMUDM 8VK
PRUSKRORJLF SDWWHUQ LQ WKH URRWYV RI C
VWDJHV RI SK\VLRORJLF UHVRUSWLRQ SHGLI
2FW sqsq tqg u srv sst ,661 qgzrx stzu ,QWHUQD
6KHIDOL .DXO %ULQGD 6XKDV *RGKL 5DJ
&KDQFKDOD + 3 (YDOXDWLRQ RI 5HPLQHU
=LQJLEHU RI RIILFLQDOH 5RVFRH $SLV O0HOC
FRPSDUHG WR FRQWURO XVLQJ 4/) RQ ZKLWH
L, QWHUQDWLRQDO -RXUQDO RI 5SHVHDUFK LQ 3K
'HF sgsqg rr u vsxu vsyr ,661 qgzxv xvty 1DWLRC
5DIJDYHH 9HHUDPDQL 5DJKDYHQGUD 6KDQEK
6KHIDOL .DXO 1 . $QRRS (YDOXDWLRQ RI PLC
SHUPDQHQW KXPDQ HQDPHO VDPSOHV VXE
GHPLQHUDOL]DWLRQ E\ QWHUQDWLRQDO FDU
VI\VWHP ,, DQG TXDQWLWDWLYH OLJKW LQGXI
YLWUR VWXG\ -RXUQDO RI ,QGLDQ 6RFLH
SUHYHQWLYH "HQWLVWU\ 2FW 'HF sgsqg ty u
utyy 1DWLRQDO

%KRMUDM 1DQGODO IHHODQNDYLO .RFKRXYV
5DIJDYHH /IRER 9DQHVVD ,Q YLWUR HYDO
FRQWDLQLQJ HQ]J\PHV DQG SURWHLQV RQ LQK
WKH FKLOGUHQ ZLWK KLJK FDULHV H[SHULHQ
([SHULPHQWDO "HQWLVWU\ -DQ sqgsr rtr Htx
L, QWHUQDWLRQDO
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,QGLUD O\VRUH 'HYUDM 1DUD\DQDSSD ' 1DQG
KHDOWK SURPRWLRQ FHQWUH DW D WHUWLD
VXFFHVVIXO PRGHO IRU SUHYHQWLRQ RI HDI
IDQND -RXUQDO RI &KLOG +HDOWK -DQ ODU

rtzr vuvs ,OWHUQDWLRQDO

% 1DQGODO UHP . OH6UHHQLYDVDQ 3UDWL
'HYLVKUHH $YLQDVK %HWWDKDOOL 6KLYDPDC
VWXG\ WR H[DPLQH WKH RUDO K\JLHQH HIIL
WRRWKSDVWH ZLWK JLQF RYHU D w PRQWK SH
RI '"HQWDO +\JLHQH $SU sqgsr gqr rqg ,66
L QWHUQDWLRQDO

WULQGD 6XKDV *RGKL 6KHIDLO .DXO 5DJK
. QRZOHGJH DWWLWXGH DQG SUDFWLFHV RI
DERXW HDUO\ FKLOGKRRG FDULHV 3XEOLF
sgsr gq r x KWWSV GRL RUJ rqg rrrr SKQ rszrt
ruuw S, QWHUQDWLRQDO

6UHHSUL\D 6LQJKDQLD 1DQGODO %KRMUDM !
VLOYHU GLDPLQH IOXRULGH UHDOO\ D PDJLF I
PDQDJHPHQW" 'RUOG -RXUQDO RO QWL
sgsr rs u tvg tvu ,661 qgqzxw wgqw 1DWLRQ@DO

%KRMUDM 1DQGODO %LUWL 6LQJK 3$UXQ *RSL
VKLIW LQ WUHDWPHQW QHHGV SRVW FRYLG Ol
LQ D WHUWLDU\ FDUH KRVSLWDO JURQWLHL
sgsr s ry ,661 swxtuzrv ,QWHUQDWLRQDO

WULQGD 6 XKDV *RGKL 5DJKDYHQGUD 6KDQEKF
$UXQ *RSL SHWHQWLRQ DQG FDULHV SUHYH
VHDODQW RQ WKH ILUVW SHUPDQHQW PRODU
VFKRRO FKLOGUHAQ $ WKUHH \HDU IROORZ
6FLHQFH %LRORJ\ DQG OHGLFLQH -XO
,661 gqzxw zwwy 1DWLRQDO
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3DUDV 0XOO *HKORW 3DUYDWKL 6XGHHS 9L
$QQDSRRUQD [/ .ULVKQD 3UuDVDGD %KRMUDWN
YDULRXYV GHVHQVLWL]LQJ PRXWKULQVHV DQG
VXUIDFH URXJKQHVY DQG PLFURKDUGQHVV RI
UHVLQ FRPSRVLWH $Q LQ YLWUR VWXG\
PLFURVFRSH DQDO\VLV (XURSHDQ -RXUQD
SgsSs rw r ,661 rtgv xuvw S_QWHUQDWLRQ@DO
,QGLUD 'HYUDM O\WWRUH %KRMUDM 1DQGODO
RI *HVWDWLRQDO DJH RQ HUXSWLRQ RI SULPD
$ SURVSHFWLYH ORQJLWXGLQDO VWXG\ , (
SHVHDUEKW 'HF sqss tt u txt x ,661 qgqzxq zszq
,QGLUD 0 '"HYUDM %KRMUDM 1DQGODO 'RGGD
'"HVKPXNK .DQLND 6 'KXOO (I THFW RI 1HRQ
HUXSWLRQ RI SULPDU\ WHHWK LQ FKLOGUHQ
FRKRUW VWXG\ L OQWHUQDWLRQDO -RXUQDO R
ODU sqgst rw s tsr tsw ,661 qzxu xgqvs ,QWHUC(C
1DQGODO % 5DJKDYHQGUD 6 $LVKZDU\D % D
DSSURDFK IRU LQVWDQW TXDQWLILFDWLRQ R
FDQDO WKHUDS\ XVLQJ TXDQWLWDWLYH OLJKYV
VWXG\ -RXUQDO RI '"HQWLVWU\ DQG 2UDO %
,661 suxv vwyq 1DWLRQDO

1DQGODO % 5DJKDYHQGUD 6 $LVKZDU\D % D
DSSURDFK IRU LQVWDQW TXDQWLILFDWLRQ R
FDQDO WKHUDS\ XVLQJ TXDQWLWDWLYH OLJKV
VWXG\ -RXUQDO RI "HQWLVWU\ DQG 2UDO %
,661 suxv vwyq 1DWLRQDO
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SUDVKDQWK OXUWK\ 1DQGODO %KRMUDM 8VK
DQG 5RRWV RI ' HFLGXRXV 7HHWK GXULQJ 'LIIH
UHVRUSWLRQ $ KLVWRORJLF VWXG\ , QWHU
SHGLDWULF "HQWLVWU\ -XO 6HS sqgst rw t [
xgvs 1DWLRQDO

%KRMUDM 1DQGODO DQG $UYLQG 1HHODNDQW
RI 5RVD 'DPDVFHQD DQG -DVPLQXP 6DPEDF

UHJURZWK LQKLELWLRQ -RXUQDO RI 6WRPDYV
$XJ sqstrr rv ,661 stswrrsz ,QWHUQDWLRQ
$QLWKD 6XEEDSSD 6LQGDIJKDWWD .ULVKQL
6XQGDUDMD /RNHVK ORKDPPHG .DOHHP 800
6LGGDLDK 1DQGODO %KRMUDM SDGXNXGUX
SHODWLRQVKLS EHWZHHQ 3HULRGRQWLWLYV D
SHULRGRQWDO 7KHUDS\ RQ &23'" 2XWFRPHYV

, QWHUQDWLRQDO -RXUQDO RI 6FLHQFH DQG 5
rs rq rtqv rtrs ,661 strz xgwu ,OWHUQDWLRQI
SDIJIKDYHQGUD 6KDQEKRJ &KDQFKDOD + 3 6 U
ODQMXQDWKD 6 1 ‘LHW V &DULRJHQLFLW\ D
&+ $ 1RYHO &RPSUHKHQVLYH ,QGH[ IRU

-RXUQDO RI "HQWDO BHHWHBDBFE&gst tu u tyr t
,661 qzxy zszq 1DWLRQDO

6KHHOD .XPDU *XMMDUL 5DJKDYHQGUD 6KDQ
6ZDWKL 9DWVKD AXDQWLWDWLYH /LIJKW LQG
$VVHVVLQJ WKH HIILFDF\ RI GHQWDO IORVV D\
-RXUQDO RI '"HQWDO +HDOWK DQG 2UDO 5HVH
,661 ggqss qgtuv _QWHUQDWLRQDO
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e $SQLWKD 6XEEDSSD .RPDUOD 6XQGDUDUDMLEL

.ULVKQDUDR &KD\D ORKDPPHG .DOHHP 80OL
6LGGDLDK 1DQGODO %KRMUDM 8QPDVNL:
SHULRGRQWDO KHDOWK V LPSDFW RQ &23' VH®
-RXUQDO RI BHUVRQDOL]J]HG PHGLFLQH 'HF s
sgxz uusw 1DWLRQ@DO

,QGLUD O0O\VRUH 'HYUDM *LULVK 0O 6KDQNDUD.
.DQLND 6LQJK 'KXOO 1DQGODO %KRMUDM & F
FDULHV ULVN DVVHVVPHQW WRROV IRU LQID
VHFWLRQDO VWXG\ - RI ,QGLDQ 6RFLHW\ RI
sqsu us z ru ,661 qgzxq utyy 1DWLRQDO
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2QJRLOQJ &ERPSOHWHG 3URMHFEFWYV
$PRXQ| )XQGLQ
IDPRWKBFXOWSDUWPI| 1IDPRWKHJRMHFW Lo/oNK $IHOF
3ULQF,.BYDH W L J & MIRQF
D+ 3/HFW X UHI'HEGL D W (Y DO X DRI i FUR i
3UHYH QMW HV W U\ HLRDQD 8K
$ ER W D @LRAACF R KRR UPDFH X
&R LQYHVW LADWRD DD ryu
, DOLQWi25R @ 0XW DIQ OMN G% I
US5DJKDYHEKDUIEKRJ QFKLOGUHQ .
'"HSWBHGLDWIWHRYHQW
"HQWLVWU\
ISULQF,KQS\DWW'-JDWRU $QREVHUY DWWLRDB
U%lDQGODO -8RI
'"HSWRBHGLDW3WFYH QN QRPLFQGLDDEE® UL
QWLVWU\ VDPSAGRYXLO®WWALY rq xw | ,&05
JPXOWESBWGDQVI
|
&R ,QYHVWLJIJBWRED®D DOB®UBOHODW RU
-660&
&R LQYHVW LADWRWDW| $73HYDOXRWQRQ E | *URX3K [
'US5DJKDY HEKDUIE KR J PDQBQWLPLAUREY] UPDFHX
'HSWBHGLDWIUKYHOW| RGHQVaMawaHD | = ¢ OMN G% I
QWLVWU\ DEOHW RUH
&R LQYHVW LADWRD DD *U R X3K [
'US5DJKDYHEKDUIEKRJ JHQQHWUDRERHQW UPDFH X
'"HSWBHGLDWIUHRYHQW| 3XUSRMDVH r OMN G% I
"HQWLVWU\ RUH
3ULQF,LBDHVWLIDWRU
' 0,
U5DJIKDYH@<31QIKRJ 0D F K LQHD U DD QB ED % ,5 % &H
SHDGHIBWBHGDWRWHRY 1IR%7 4
, UWRELIDISOLFIRWHN rq qq
LYHBQWLVWU\ £ W LFGL O F Q BOOXR U *&-&qqV
&R 3, ODKDQDG®LDQG ( qr ss
'U&KDQFKBOD
LQFLBDO/VWLIDWR
'?’UUSDQUI,I)VPX'&)I-GDSEHU L (YDO XDRWLRIH P L QH
'"HSW KR QVH U YHDQWL IY W P VoLGNg GRAJOMGR R DEXIQQG
DVWRHIVUW LI ILRL®OF] r wx D/W GLH
QGRGRQWLFV DULR¥WERQ Z'HOKL
&R 3'U5DJKD Y HEKDUIE K D @ @ v RRAK B,
'U%1lDQGODO
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2QJRLOQJ & RPSOHWHG 3URMHFWYV
$PRXQ| )XQGLQ
IDPRWKBFXOWSDUWP| 1IDPRWKSHJRMHFW Lo/DNK $IHQF\
(YDOXDWIRRPGEDURYV
VHUXPOF HVL D
3UL QF,ICBYDHY W L J DKALFBIS URBOFIDOR Q & 056D G
3KRV SKIHPOWHD GKRWS FW LRUG
ZDP%* O5HDGHIBWBXE Q|
DWIMMDPLG QR 1 v
+HDOMEW LY R/ U\ ,
. DQBGRQQHQHUD®VL| sq sr Z rtsv s
LQYHVWLJDUDRKB QW K
, , LEKLOGRY X RLHY] sq
HYDQDWGDJKDY H&XKI
EKRJIDQGLWKDINXPDU VIRVPRW2Y1IRG2DQ I1XWrs r
G+LJKO X R UAGBLHY M D( sqsr
WHU
, Q G LORX
LHWBHG
L Q F,I.CBYDHOVY W L J DG
,3U Q | J R 2 U Dr®I D GWH W/Q&BU D RGRQW
S5HDGHHUISWMMBHGRGRQW
3UHY HQMQW HV W U\ &R + H D GW B DAXHD®2 WL QABUHY
LOYHVWLIDWRUYV IHDPRQ@QKLOGARHEOH gq sv LY'H QW
, , HUP$ &URVV U\)DF X
UBXVKPIMRQDWRGIS R 6 H F W LER/MDXDOGD 5HVHDU
SHGLDWBBERYSLWDO “UD @M
r
3ULQF,LsYDHV W L JDQNGRAW L?—I%/LBHJC
'S HDGHHUSMBHGRGRQW RGROW
SUHYHOMQWHVWU\&R $QDWR BDRAOLDRVERY QBUHY
LQYHVWLJDWRUYV HUUREBELDMHQXRELHR Sy LY'H QW
'USDMEQLHSWBHGLDWY{ DWBDIQGWRSD RYWo UH a9 U\)DF X (
JHHGLQJ 5HVHDU
1 J 1 0f *
UODPDWKD HSWRR % “UD @
s
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6WXGHQWY 3URMHFWYV -66 $FDGHP\ RI +LJK
SHVHDUFK 3URMHFWYV

60 | 1IDPIRWKW XGHR 8\ IDPRMWKIURMHE $PRX({

3HULH 6WDWXV
R | DUWPHQW ,Q/DNK

$VVHVVREBQWLP
BWXGHQW ELBPWLREAWRPH 2QJRL-GJ
'"U6KDODQIHPEDP]{ Q 5LFK 6$+(5 5(
r *XLGH $Q D Q®R/P R VBWHF R T * 5(6 85
'"U%ULBERDRGKL | [WUDEVRPSDULL * vu sqgst
5HDGHIBWBHGLD| WEKORUKH{D&E( Su rrvgx
'"HQWLVWU\ DWHDLQURBD W K rrs sqst

Q% Q, Q9 L WAIMRX G\

(Y D O X DRAMLLHRFOL Q F &RPSOH
]JDWIRRGHPLQHUL DQFWLWR]
'U-HHVVLBOVEGH
v OV X G CGHQWIBQLPIWLH\H(‘ G HR U GOIR]

*XLGHW%1IDQGODO

@qD] * !

S 3URI +2'" "HS W 3RIG VLIXDQWL Nmq SV r<HDL 5 55
RGRQWIENY HOMAl G X F H@X R U H \DFRQHG 85* vu
LVW U\ FDQQHQHFWIWLRY( sqrr

RSHYW X&OQL @ L W rs vwwr
G\ rrq sqsf
$&RPSDUBWYMM &RPSOH
QRWWHKHILFRFRP DQFWLYRI
'USLVZD®WYDODNUL
3*$£5WXGHQW PHUF LDYIN OCOREX G R U GGIR)
ROQFHQW MV * !
t *XLGW%LDQGODO Q QWED K g sv r<HD\ S( S 3
L JHQXYWML DA D QWLG 85*vu §
+2 HSWBDHGLD
3UHY HOMQW HY W U LIKW G XFOI)GRUH' qrr
HLQHPRY\W.WDDQ rs vwwr |

QY L WWRX G\ rrq sqsf
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'USVKZLGBL (IHNLFORFGBHONVVHPESH &RPSOH
* 6BWXGHQW SWIL3GH 6DQFWL
*XLGH uL@RQVWUDRUAMALZIH YLERH G
'"US5DJKDYH IDWIVFQ@IIRQ@QGFLSH H S QR 5(* "'
D6KDQEKRJ| QDPPRPEVIRXPDHXQD| g sv <HDU\ ,5 5 85
SHDGHHB W | PHXVH&RPELQZWW *vVu sqrr
SDHGLDWW| KFDOFEBEXRVSIKDWHRS rs vVwwr
HYHQWIOWHY] PLQHUDOERPSIRX® G "Wr rq sq
U\ QL QY LWWRX G\ Sr
U &RPSOH
6 K LD DK D $ QL QY LMAYWDRD X B W IRAR( 6DQFWL
3*6WXGHQV GLVFRORR QEBWHERR YLERH G
SXLGH*LUL GVWUHRBWKXWQ R PH QR 5(* '
HPH@RQ GM®E R RAXK I u
KO 6 q sv ,5 5 85
HSUH ORQW
SHD GHHB W | *Vu sqrr
3DHGLDWW WUHZ G OYBE L QH rs vVwwr
X R U IDGHO X W D WEKLLRR ,
HY H Q VHIOWHL PROHEXOH Wr rq sq
u\ Sr
&RPSOH
3Li$é(\3v§(%SH o\ (YDOXDRWLRHILFRIF\ (i([:_?RI:“JWGL}
*XLG'H %1 D HQQ GW UDRMQ L F QR 5(* "
QGODO PYXOJDQHKLEIRWUR q sv|] t v 55 85
, R ZWRKH Q W H U R HIRH-RIX ORQW '
HSWBHGR( * vusqrr
ELRILREPPRGAGVRRAME
QWLBWHYH W U COVBHY L WRV X G \ rs wzrv
YHHQWLVW "Wsv qz ¢
qrz
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SDWHQWYV 3URWRW\SHYV
$SS
OLF 'HsDY |
7,71¢( LR ,QYHQWR PHOQW DWH 6WDW) $JHC(Q
1R
'"U&KDQFK
+ )
$PHGLFD 'UiDqtgi 3XEOL
DORSRQJ S UBKDQEK SHGLI G O Vo6
EDVH® JW sji-ae'&+ FoQaey  frx v sq| 368V
oLgwyor T IO L HYHQL 9 . RFLE
GDPHWKF\‘RIr 6-66'&+ "HQW JLOHG| V% (
SUHSDUW ‘UsL\mjaL U\ rw rr s{ UH
KHUHRI
v VPDQE6&! 5SS
0
5HQHZ
'"U%1DQGC GRQH
'‘USDJKDY strqg s
sqr q 0OV
6\VWHBRG ur UBKDQEK su $/07
HWKIRG Q ytz "UBKUHHN 3DHG X WAKJ /HID
DPLAUDOQ\ d K7KRWDS *UDQW,
zzv| ULF3U $GY!I
LRRBSHH 3D\ UBKUHHS HYHQ rt rs sqrtrs sq EDW
WRLJ@®QJ 0w 6LQJKDQ How st st SR
DJHR PU D@ R U '‘U%LMOD ! U\ 3XEOL ELwi
\JLHQGIXF PKLWYEKI G
yrw % DQ
LRQ X K Su u sg DOR
9 1oviLy\nD q
QGCGBDEHYV )L O BIiG
rq sqry
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SDWHQWYV 3URWRW\SHYV
'U%1D QG (
+2' 3URI
'"HSWBHG
7RXFKIU GR QW BEN
89 YHQWH @M
oiwile] e *UDQWH( 0 V,
QLWL]B] 'UBULQLY '"HSWRI iy sqsr | QORI
\WWHP OXUWK\ | 3DHGI wviia | owe
'"HVLJQ| s qs| -660HGLF| LF 3U+ wrtt gl Rov
HILVWH qur( &ROOHJIH YHQW| try sas .o oo, vk A
WKQUBPH rr |'U5DYLQQ 'HQWL
$QGXEQ 6KLYDPX|\ rxg’zﬁscxNG
KHBV 3ULQFLSH -66'&+ i:rgsqs HVR
8OWUDY, ' &+
6DQLWL OULDJHQ(
6\VWHP 5DPDNUL
6HW\VGHB]
QO L P LONVW
X U X
'U%1D QG (
6\VWEHB 'US5DJKDY, 5HQH TR
OHWKIR] sqry &UIXDPQE H 0VS$
"UBKUHHN st rq sqs{ /07 /
‘"\QDPL/H urqt 3DHG |
UDQVOR| zzzy /KRWDS | gy XWKJ H J DEC
16sHHWH 3pw COKUPHI Low| it s sa "UDQWHQ GYRE
6LI@QJI| owr 6LQJKDQ HOWL t rt rs sqstf HvV 6
DIMRDUL uyr'U%LMGD \ 3XEOLVK| ROLF
+\JLHQH wtq PKLWDEK su usqgsq UWwD
GXEDWL K )LOKIGrq | JDOF
OV'LY\DD qry
QG BDE H \
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SDWHQWY 3URWRW\SHYV
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&ROODERUDWH :LWK 2WKHU 6LPLODU 2
OHHW 7KH &DXVH 21 ([FHOOHQFH ,Q 5HVH
'"HQWDO &DULRORJ\

$FDGHPLD FROODRARYBDWHRWAK 3URMHFWYV

86& /RV $QJOHV 3LORWRWWX®A D2V K 3URI -DC
$0,67 8QLYHUVLW\ O0ODOD\VLD SURMHFW 3U
'RUNOLIH EDODQFH DPRQJ GHQWIXQWVWX/ VUVWD
6LYD

SKDUPD ,QGXVWULHV FROO WHR/UWHDW ERQNQ IR U
WULDOV

&ROJDWH 3DOPR@SYH2UQGLPHDOWK 3URGXFW!
*URXS 3KDUPD %DQJDORVHKYHQW XUH 7DEOHW
ORXWKZDVK

6ZDVWLI\ )RXQGDWLRQV £+ 028V IEHPRMWPHWY RW K
FDULHVY DQG UHIHUUDO XVLQJ WKH ,PDJLQJ
&YHN 7RRWK SRZGHUO2B QMXIQPXEKDO WULDO
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WRRNV SXEOLVKHG

w )XWXUH 30DQV

8SFRPLQJ (YHQWYV

e :RUNVKMR) 4/) DQG DSSOLFDWLROULDRQF®G
UHVHDUFK

SQGHUVWDQGLQJ JHQRPLFV RG H@\Q WD G AL
/IRQJ 7THUP *&BPOQWUH RI H[FHOOHQFH LQ 'HQ
4/ EDVHG HYDOXGMWQWQORFDULHV GHYH(
K\JLHQH PRQLWRUDQ &Y KBI\DHD W K

4/y EDVHG (YDOXDWLRQ RI HIILFDF\ RI F
SURGXFWYV




