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"(17$/ &281&,/ 2) ,1'.$
7THPSOH /DQH .RWOD 5RDG
1HZ '"HOKL 2



35()%&(

72

%'6 &2856( 5(*8/$7,216

ORGLILHG

JUDPHG E\ WKH '"HQWDO &RXQFLO RI ,QGLD DQG DSSURYHG E\
*RYHUQPHQW XQGHU WKH 'HQWLVWYVY $FW 2 YLGH *RYHU(
,QGLD OLQLVWU\ RI +HDOWK )DPLO\ :HOIDUH 'HSWW RI +HD
1R 9 '( GDWHG



1R

&217(176
3DJH

$GPLVVLRQ B6HOHFWLRQ DQG OLJUDWLRQ
, (OLJLELOLW\ &ULWHULD
. 6HOHFWLRQ RI BWXGHQWYV
. 'XUDWLRQ RI WKH FRXUVH
.9 OLJUDWLRQ
9 $WWHQGDQFH UHTXLUHPHQW 3URJUHVV DQG FRQGXFW
9, 6XEMHFW Rl 6WXG\
9, (IDPLQDWLRQ
9,, A4XDOLILFDWLRQ DQG H[SHULHQFH WR EH HOLJLEOH IRU H[DPLQHU
*RDOV DQG REMHFWLYHYV
A *RDOV
Y 2EMHFWLYHV
Y SHFRPPHQGDWLRQV *HQHUDO
Y SHFRPPHQGDWLRQV 6SHFLILF
Y &RPSHWHQFLHYV
Y OLQLPXP ZRUNLQJ KRXUV IRU HDFK VXEMHFW Rl VWXG\
Y SHFRPPHQGHG %RRNYV
,QIUDVWUXFWXUDO )XQFWLRQDO (TXLSPHQW S5HTXLUHPHQWYV

*HQHUDO )DFLOLWLHYV

*HQHUDO +RVSLWDO

'"HQWDO +RVSLWDO
TXLSPHQW S5HTXLUHPHQWYV

'"HSDUWPHQW 2UDO OHGLFLQH DQG 5DGLRORJ\

'"HSDUWPHQW 2UDO 3DWKRORJ\ DQG 2UDO OLFURELRORJ\

'"HSDUWPHQW 3XEOLF +HDOWK '"HQWLVWU\

'"HSDUWPHQW 3DHGLDWULF DQG 3UHYHQWLYH 'HQWLVWU\

'"HSDUWPHQW 2UWKRGRQWLFV 'HQWRIDFLDO 2UWKRSDHGLFV

'"HSDUWPHQW 3HULRGRQWRORIJ\

'"HSDUWPHQW &RQVHUYDWLYH 'HQWLVWU\ DQG (QGRGRQWLFV

'"HSDUWPHQW 2UDO OD[LOORIDFLDO 6XUJHU\

'"HSDUWPHQW 3URVWKRGRQWLFV DQG &URZQ %ULGJH
OLQLPXP EDVLF TXDOLILFDWLRQ WHDFKLQJ H[SHULHQFH UHTXLUHG
XQGHUJUDGXDWH GHQWDO VWXGLHV
X '"HQWDO 6WDII
X OHGLFDO 6WDII
6WDIILQJ 3DWWHUQ 2 7THDFKLQJ 1RQ 7HDFKLQJ 6WDII
X OLQLPXP 6WDIILQJ IRU 8* '"HQWDO 6WXGLHV IRU $GPLVVLRQV
X OLQLPXP 6WDIILQJ IRU 8* '"HQWDO 6WXGLHV IRU $GPLVVLRQV
X OHGLFDO 7HDFKLQJ 6WDII LQ D '"HQWDO &ROOHJIH
X 2WKHU 6WDII 3DWWHUQ IRU $GPLVVLRQV
X
6

X X X X X X X X XX X X

2WKHU 6WDII 3DWWHUQ IRU $GPLVVLRQV
\OODEXV RI 6WXG\

+XPDQ $QDWRP\ (PEU\RORJ\ +LVWRORJ\ OHGLFDO *HQHWLFV

+XPDQ 3K\WLRORJ\ %LRFKHPLVWU\ 1XWULWLRQ 'LDWLFV

'HQWDO $QDWRP\ (PEU\RORJ\ DQG 2UDO +LVWRORJ\

*HQHUDO 3DWKRORJ\ OLFURELRORJ\

*HQHUDO DQG 'HQWDO 3KDUPDFRORJ\ DQG 7KHUDSHXWLFV

'HQWDO ODWHULDOV

3UH &OLQLFDO &RQVHUYDWLYH 'HQWLVWU\ /DERUDWRU\ ([HUFLVH

2UDO 3DWKRORJ\ 2UDO OLFURELRORJ\

*HQHUDO OHGLFLQH

*HQHUDO 6XUJHU\

&RQVHUYDWLYH 'HQWLVWU\ DQG (QGRGRQWLFV

2UDO OD[LOORIDFLDO 6XUJHU\

2UDO OHGLFLQH DQG 5DGLRORJ\

2UWKRGRQWLFYV 'HQWRIDFLDO 2UWKRSDHGLFV

3DHGLDWULF 3UHYHQWLYH '"HQWLVWU\

3XEOLF +HDOWK '"HQWLVWU\

3HULRGRQWRORJ\

3URVWKRGRQWLFYV DQG &URZQ %ULGJH

$HVWKHWLF '"HQWLVWU\

JRUHQVLF 2GRQWRORJ\

2UDO ,PSODQWRORJ\

%HKDYLRXUDO 6FLHQFH

(WKLFV



"(17$/ &281&,/ 2) ,1',$
127,),8&%$7,21
1HZ '"HOKL WWKKHX O\

1R '( ,Q H[HUFLVH RI WKH SRZHUV FRQIHUUHG E\ 6HFWLRLQ RI WKH '
&RXQFLO RI ,QGLD ZLWK WKH SUHYLRVXV VDQFWLRQ RI WK &HQWUDO *RYI
S5HYLVHG %'6 &RXUVH 5HIXODWLRQV

6KRUW WLWOH DQG FRPPHQFHPHQW 2 L 7KHVH 5HIXODWLRQV PLC
RI ,QGLD 5HYLVHG %'6 &RXUVH 5HIXODWLRQV
LL 7KH\ VKDOO FRPH LQWR IRUFH RQ WKH GDWH RI WKHLU SXEOLI

5(*8/$7,216 )25 7+( '"(*5(( 2) %$&+ (/25 2) '(17$/ 685*(5<

*(1(59%/ 8QLYHUVLWLHY DZDUGLQJ WKH GHJUHHV LQ %DFKHORU RI '"HQWDO
'"HQWDO 6XUJHU\ 0'6 VKDOO HVWDEOLVK LQGHSHQGHQW '"HQWDO )

7KH KHDGLQJ pu$'0,66,21 6(/(&7,21 $1' 0,*5$7,217 VKDOO EH U
LQ WHUMPSRHQGPHQW QRWLILFDWLRQLOXERHVVOHIBWROH RI ,QG

$'0. 66,21 6{{(&721-$1" 0. *54$7 21
$'0,66,21 6(/(&7,21 &2816(//,1* $1' 0,*5$7,21
$GPLVVLRQ WR WKH '"HQWDO &RXUVH 2 (OLJLELOLW\ &ULWHULD

1R &DQGLGDWH VKDOO EH DOORZHG WR EH DGPLWWHG WR WKH 'HQWDO &
6XUJHU\ %'6 &RXUVH XQWLO

+H VKH VKDOO FRPSOHWH WKH DJH RI VWA\HBPHURMERQ RRU WHKIHRUHDU RI DGI
WR WKH %'6 FRXUVH

7KH IROORZLQJ KDV EHHQ LQVHUWHG DQG WKH H[LVWLQJ
3 LQ WHUYBPHQGPHQW QRWLILFBHWDR Q LSX B/EKIHV KIH] Gl VR WY H
RI ,QGLD

+H 6KH KDV REWDLQHG D PLQLPXP RI PDUNV LQ 1DWLRQDO
LQ VXE UHJXODWLRQ RI 5HJXGBEOHR®YLRGQRG W WEH QWD G L

7KH IROORZLQJ KDV EHHQ & ¥PHQGIREH QQV WHIR\WWYIRFDWLRQ S
RQ VW -XQH LQ WKH *D]JHWWH RI ,QGLD

—,Q RUGHU WR EH HOLJLEOH WR WDNH 1BWNVRK KOV (D \IVH
TXDOLI\LQJ H[DPLQDWLRQ DV XQGHU
D 7KH KLJKHU VHFRQGDU\ H[DPLQDWLRQ RU WKH ,QGLDQ 6FKRRO &HL
HTXLYDOHQW WR +LJKHU 6HFRQGDU\ ([DPLQDWLRQ DIWHU D SHUL
WZR \HDUV RI VWXG\ FRPSULVLQJ RI 3K\VLFV &KHPLVWU\ %LRORJ\ I
HOHFWLYH VXEMHFWV ZLWK (QJOLVK DW D OHYHO QRW OHVV WKE
SUHVFULEHG E\ WKH 1DWLRQDO &RXQFLO IRU (GXFDWLRQDO 5HV
LQWURGXFWLRQ RI WKH \HDUV HGXFDWLRQDO VWUXFWXUH DV
&RPPLWWHH RQ HGXFDV
1RWH :KHUH WKH FRXUVH FRQWHQW LV QRW DV SUHVFULEHG IRU
1IDWLRQDO &RPPLWWHH WKH FDQGLGDWHV ZLOO KDYH WR XQGHL
SURIHVVLRQDO WUDLQLQJ EHIRUH DGPLVVLRQ WR WKH GHQWDO FROC
RU
E 7KH LQWHUPHGLDWH H[DPLQDWLRQ LQ VFLHQFH RI DQ ,QGLDQ 8QLYH
H[DPLQLQJ ERG\ ZLWK 3K\VLFV &KHPLVWU\ DQG %LRORJ\ ZKLFK VKDOO
VXEMHFWYV DQG DOVR (QJOLVK DV D FRPSXOVRU\ VXEMHFW
RU
F 7KH SUH SURIHVVLRQDO SUH PHGLFDO H[DPLQDWLRQ ZLWK 3K\VLFV
SDVVLQJ HLWKHU WKH KLJKHU VHFRQGDU\ VFKRRO H[DPLQDWLRQ RU \
H[DPLQDWLRQ 7KH SUH SURIHVVLRQDO SUH PHGLFDO H[DPLQDWLRQ V
3K\WVLFV &KHPLVWU\ DQG %LRORJ\ DQG DOVR (QJOLVK DV D FRPSXOVRU
RU



G 7KH ILUVW \HDU RI WKH WKUHH \HDUV GHJUHH FRXUVH RI D UHFRJ
&KHPLVWU\ DQG %LRORJ\ LQFOXGLQJ D SUDFWLFDO WHVW LQ WKUHH V:
8QLYHUVLW)\ ([DPLQDWLRQ DQG FDQGLGDWH KDV SDVVHG ZLWK (QJ
FRUH FRXUVH

RU

H % 6F H[DPLQDWLRQ RI DQ ,QGLDQ 8QLYHUVLW\ SURYLGHG WKDW K
H[DPLQDWLRQ ZLWK QRW OHVV WKDQ WZR Rl WKH IROORZLQJ VXEM
%RWDQ\ =RRORJ\ DQG IXUWKHU WKDW KH VKH KDV SDVVHG WKH HDUO
IROORZLQJ VXEMHFWV 3K\VLFV &KHPLVWU\ %LRORJ\ DQG (QJOLVK

RU

| $Q\ RWKHU H[DPLQDWLRQ ZKLFK LQ VFRSH DQG VWDQGDUG LV IRX
LQWHUPHGLDWH VFLHQFH H[DPLQDWLRQ RI DQ ,QGLDQ 8QLYHUVLW\ %R
%LRORJ\ LQFOXGLQJ SUDFWLFDO WHVW LQ HDFK RI WKHVH VXEMHFWV D

7KH IROORZLQJ KDYH EHHQ DGGHG XQGHU WKH KHDGLQJ 3$GPLV
DIWHU VXE FODXVH | LQ WHUPV RI QG $PHQGPHQWQ @RWMLIL
*D]JHWWH RI ,QGLD

ATX T9 o Se }( 8Z VVU 0 ¢ Vv S]}v Jvs | % 1SC <Z 00 (Joc

0} JU}3}EC ]+ ]0]3C }( 0}A & oJu + &A v Ai9 3} 619

WE}IA] §Z 8 ]Jv ¢ VvC e & ]Jv 8Z]e 79 <u}8 E u Jve pv(]oo
v] &+ A]5Z 0} Ju}3}EC ]+ ]o]3C }( 0}A & oJu s A v Ai9 §)

e & v §Z]e i9 <u}¥ +Z 0o  (]oo H% C % Ee}ve A]SZ o0} }u}:
A v 819 &} A9 (JE sZ C E ]v op Jlv Z vvp o e+ v §]
§ PYEC v ] & X

WE}IA] (WESZ E 8Z 8§ 8Z] Vv3]E £ E ]+ +Z oo Ju% o $
* % E SZ 5 SPUS}EC Sju -« Z po (}E uJee]}ve v ]Jv v} s Vv
§7 N JUEe B(E WS u EX

7KH IROORZLQJ KDV EHHQ ¥HEPHWIE® HQWW KRRWL RIFDWLRQ SXI
VW -XQH LQ WKH *D]JHWWH RI ,QGLD

N REW G O N-KH-P-D-W VDU Q- RW WF H—HRRQA HUHG IRU I
x $IWHU WKH FRXUVH LV LOWURGXFHG WKH LQWHJUDWHG FRXUVHV VI

6HOHFWLRQ RI 6MMKGVHHOMHFWLRQ RI VWXGHQWY WR GHQWDO FROOHJH
RI WKH FDQGLGDWH DQG IRU GHWHUPLQDWLRQ RI WKH PHULW WKH IR
WKURXJKRXW WKH FRXQWU\

7KH IROORZLQJ KDV EHHQ Y OeHQEBHQW WOIRWYIRFDWLRQ SXE
VWXQH LQ WKH *DJHWWH RI ,QGLD




7KH IROORZLQJ KDV EHHQ GHOHWH & "pRHEQ G X H\OML WDRMH.GLEQ W
SXEOLVKHX®® LQ WKH *D]JHWWH RI ,QGLD

SURFHGXUH IRU VHOHFWLRQ WR %'6 FRXUVH VKDOO EH DV IROORZ\

1 X dz E +<Z oo e JvPo o]P] ]o]SCr pur vS&E v /E u]v S]}v v
vSE v d 8 (}&E Ulee]}v s} ~ }JuE&e- _ v Z ul] ¢ EX_

11X Iv }E & §} o]P] o (}&E uleel}lv S8} N TuE. (JCE % ES

v e EC (}CE v] § 8§} 1)} 8]vulvlitp% E u &b Y ME §]}v o «

pur vsSE& v d S S} NOJUWE [ Z o (JE SZ e ] ul] ¢ EX

v] § - o}vP]vP 8§} ~ Z o e§ U N Z uoO dE&] U K3z &

uJvlupu u Ele «Z 0 % & &i8]Jo X /v €& *% 8 }( v ] &+ A]§Z o} }
0JA E uvuvdsU 8Z ulv]jupu u EI*%ZEBovs]o X & % E vs]o
§ Gu]v }v §Z e]le }( Z]PZ ¢S u Ele ¢« py& v S$Z oor/v ] tu
0]P] ]o]SCr pur vS§E v d 5 (}&E uJee]}v 8} ~ IuE-* X_

WEIA] AZ v sp((] 1] v8 vpu E }( Vv ] 8e]vssZ E % 3]/
ul]vjupu u Ele ¢ % E  &E] ]lv E 8]}v o o]P] ]o]8Cr pur v§GE v d
(}&E UJee]}v 8} "~ }uEes U SZ VEE o0 '}A Evu v3 Jv }vepod 3]}v
ucC & ]38« Je & 3]}v 0}A E 3Z wu]v]upu u Ele E <pn]E (JE

v] § 0}VP]VP 8} G +% 3]A § PYE] e+ v u Ele «} 0}A E
*Z 00 %0 %0 O | o (}& sz - ] ul] ¢ & }voCX
111X dZ €& « EA 3]}v (e 8+ ]v v3 o0 }oo P« (}E E % S3]A S P

% E A ]Jo]vP ]Jv 2§ § elhv]}v d EE]S}E] X v 00 /v] u E]S 0]+3



o]P] o v] 8§ ¢Z 00 %0 E %o E }v §Z ] }( 82 u Els } §
pur v8E v d ¢S v v] 8§ 9Z 0O ulj]ss 38} "N luEe (E}u 8§
1A X E} v] 8 Az} Z -+ (]Jo 8} } 38 ]v 8Z wu]v]upu o]P] Jo]8C u EI
}JA +Z oo ulds 8} N JuE- ]Jv §Z ] u] ¢ EX
A X 00 u]ee]}ve 8} A JuEes A]3Z]v 8Z E <% S§]A § PIE] « -
}S8]1v JvS8Z E S]}vo o]P]]o]S5Cr pur v8CE v d 38X
AlX d} o]P] o (}E ul]ee]}v 8} ~ IJuE- U v] 8§ upes zZ A

WZCe] U Z u]*SECU ]J}o}PCI ]}S Zv}o}PC v vPo]*Z Jv JA] p
ulv]jupu }( AT9 u Ele ST v §}P 8Z & Jv WZCe] U Z u]SEC v ]
<p o](ClvP A& u]v S]}v e+ u vsS]}v Jv *ur& Ppo S]}v i }( Z Ppo 8]}
tu Jv §8Z u E]S o]*8 }( "E 8]}v o o0]P] ]o]SCr pur vSE v d 35 _
& *% S }( v] §e o0}vP]vP 8§} A~ Z o e§ eUNMZ po dE] -
§Z u]v]upu u Ele } §]v ]Jv WZCe] *U Z u]*SEC v ]J}o}PCI ]}rs
<d o](CJvP A u]v 8]}v <Z oo 019 Jves P AT9X /v G *% S }(
]+ ]ol3C }( o}A & o]Ju =+ ]Jv 8§ GBue }( *pu r& Pupo 3]}v 8U (3 &
uvuvseU }( Z Ppo 8]}v i }A U 8Z ulv]upu u Ele Jv <p o](C]v]
Z Ul*SCEC v ]}o}PCI ]}r§ Zv}o}PC S 1 v 8}P SZ & v <u o](C]v
Jves }( AT9X

WE}IA] §Z § v] 8§ AZ} Z ¢+ %% & ]v §Z <p 0o](C]VvP
Azl Z Z « v}$§ v o E U Z1l«Z ucC % E}A]*]}v 00C % Euls
o]P] 10]8SCr pur v8GE v d ¢S v Jv <« }( >0 S8]}v (}E& u]ee]}v 8}
v}s ulss 8} s8zZ S }uEe pvs]o Z (HoO(]Jooe §Z o0]P] ]Jo]lSC €&E]

}E }I(~ }v EC pu $]}v +Z oo §Z }EP v]l 8]}

A11X dz VSE o
v d e85 (}& u]ee]}v 3} ~ luE- X

pur vS§E

7KH IROORZLQJ KDV EHHQ DGGHG XQGHU FODXVH"Y“K HU6HOHFW
$PHQGPHQW QRWLILFDWIX@\SXEOLQKWEBHR®]HWWH RI ,QGLD

,,$ &RPPRQ &RXQVHOOLQJ

7TKHUH VKDOO EH D FRPPRQ FRXQVHOOLQJ IRU DGPLVVLRQ WR
HGXFDWLRQDO LQVWLWXWLRQV RQ WKH EDVLV RI PHULW OLVW RI
THVW

7KH GHVLIJQDWHG DXWKRULW\ IRU FRXQVHOOLQJ IRU WKH $
FROQWULEXWLQJ 6WDWHY DQG DOO %'6 VHDWYV RI '"HQWDO (GXFDW
*RYHUQPHQW XQLYHUVLWLHVY HVWDEOLVKHG E\ DQ $FW RI 3D
8QLYHUVLWLHYV VKDOO EH WKH 'LUHFWRUDWH *HQHUDO RI +HDOW
)DPLO\ :HOIDUH *RYHUQPHQW RI ,QGLD

7KH FRXQVHOOLQJ IRU DGPLVVLRQ WR %'6 FRXUVH LQ D 6WDWH 80Q
(GXFDWLRQ ,QVWLWXWLRQV HVWDEOLVKHG E\ WKH 6WDWH *RYHUQ
$FW RI 6WDWH 8QLRQ 7HUULWRU\ /HIJILVODWXUH 7UXVW 6RFLHW!
FRQGXFWHG E\ WKH 6WDWH 8QLRQ 7THUULWRU\ *RYHUQPHQW

,Q FDVH DQ\ GLVSXWH DULVHV RQ VXFK FRPPRQ FRXQVHOOLQJ WK
VKDOO UHIHU WKH PDWWHU WR WKH &HQWUDO *RYHUQPHQW DQG
UHJDUG

'XUDWLRQ RI WKH &RXUVH

7KH IROORZLQJ SURYLVLRQ KDV EHHQ VXEVWLWXWHG WR Wk
$PHQGPHQW QRWLILFDWIiSRKQXYX\EDQVWKB ROJHWWH RI ,QGLD D¢
XQGHU

J WR %'6 GF
X G- U- MG R WKODGY HE
DSSURYHG E\ \
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]
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ZP E JvP JvE EveZl% (IE 5Z1a & Z 15 To u%E1 57 E % §]

&UESZ EU §Z Ulee]lve u (Elu 82 C & 171i6rioU SZ 3§
§Z]* u Vv U V3 % E}A] §Z }v E&v hv]A E+]SC[* EHO * %o C

WE}A] §Z 8 8Z ((]o] 8]vP hv]A E+]5CI*8 & '}A Evu v E |
UV UuVS Jo H%3S} 8Z hv]A E+]S5C 3} Ju%o u v3 3Z]* u Vv u v3 %
§l1Zpo « v Z Ppo §]}veX

7KH DERYH 127( KDV EHHQ GHOHWHG DQG WKH IROORZLQY¥Y*SURY
$PHQGPHQW QRWLILFDWLRDQSWEKGLAMKH® WA RI ,QGLD DQG WKH

EKd W WE}A] §Z 8§ §Z +8u vse }( 8Z § Z ulss HE]VP §Z
V }ve <pv30C 3Z C E P}]VP’E} WMUE P} USE]Es o E 3Z JUE-
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Wup o] , oSz Ti
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7KH IROORZLQJ SURYLVR KDV EHYG®PHDQGRHOMG QD@ W HIUPD/WR R C
LQ WKH *DJHWWH Rl ,QGLD

B3URYLGHG IXUWKHU WKDW VWXGHQWYV RI %'6 EDWFF
PRQWKY 3DLG 5RWDWRWHDWWHUDQDWKRS) FRXUVH DV WKH FIL
%'6 &RXUWSPHQGPHQW 5HJXODWLRQV VKDOO EH GHHP}

%'6 &RXUVH LQFOXGLQJ RQH \HDU 3DLG 5RWDWRU\ ,QWHUQ
L H IRU DGPLVVLRQ LQ 0'6 &RXUVH DSSO\LQJ IRU *RYW -R
HW F

9 OLJUDWLRQ

OLJUDWLRQ IURP RQH GHQWDO FROOHJH WR RWKHU LV QRW D ULJKW
VWXGHQWYV IURP RQH GHQWDO FROOHJH WR DQRWKHU GHQWDO FROO}
'HQWDO &RXQFLO RI ,QGLD 2QO\ LQ H[FHSWLRQDO FDVHV RQ H[WUHPH
IROORZLQJ FULWHULD DUH IXOILOOHG 5RXWLQH PLIJUDWLRQV RQ RWKH
%RWK WKH FROOHJHV L H RQH DW ZKLFK WKH VWXGHQW LV VWXG!
PLJUDWLRQ LV VRXJKW DUH UHFRJQLVHG E\ WKH 'HQWDO &RXQFLO RI ,i
7KH DSSOLFDQW FDQGLGDWH VKRXOG KDYH SDVVHG ILUVW SURIHVVLRC
7KH DSSOLFDQW FDQGLGDWH VXEPLWV KLV DSSOLFDWLRQ IRU PLJUDYV
DXWKRULWLHY FRQFHUQHG ZLWKLQ D SHULRG RI RQH PRQWK RI SDVVL
SURIHVVLRQDO %DFKHORU RI '"HQWDO 6XUJHU\ %'6 H[DPLQDWLRQ
7KH DSSOLFDQW FDQGLGDWH PXVW VXEPLW DQ DIILGDYLW VWDWLQJ \
SUHVFULEHG VWXG\ EHIRUH DSSHDULQJ DW ,,QG SURIHVVLRQDO %D
H[DPLQDWLRQ DW WKH WUDQVIHUHH GHQWDO FROOHJH ZKLFK VKRXOG
WKH FRQFHUQHG 8QLYHUVLW\ LQ ZKLFK KH VKH LV VHHNLQJ WUDQVIH
RQO\ DIWHU UHFHLSW RI WKH DIILGDYLW

1RWH

L OLJUDWLRQ LV SHUPLWWHG RQO\ LQ WKH EHJLQQLQJ RI ,,QG \HDU %'6

LL $00 DSSOLFDWLRQV IRU PLJUDWLRQ VKDOO EH UHIHUUHG WR 'HQWD
1R ,QVWLWXWLRQ 8QLYHUVLW\ VKDOO DOORZ PLJUDWLRQV GLUHFWO\
&RXQFLO

LLL &RXQFLO UHVHUYHG WKH ULJKW QRW WR HQWHUWDLQ DQ\ DSSOLFI
FRPSDVVLRQDWH JURXQGV DQG DOVR WR WDNH LQGHSHQGHQW GHFL
DOORZHG WR PLJUDWH ZLWKRXW UHIHUULQJ WKH VDPH WR WKH &RXQFL

1RWH &RPSDVVLRQDWH JURXQG FULWHULD

L '"HDWK RI VXSSRUWLQJ JXDUGLDQ

LL 'LVWXUEHG FRQGLWLRQV DV GHFODUHG E\ *RYHUQPHQW LQ WKH "HQW

9 $WWHQGDQFH UHTXLUHPHQW 3URJUHVV DQG &RQGXFW

L LQ WKHRU\ DQG LQ SUDFWLFDO FOLQLFDO LQ HDFK \HDU

LL ,Q FDVH RI D VXEMHFW LQ ZKLFK WKHUH LV QR H[DPLQDWLRQ DW WKH
WKH SHUFHQWDJH RI DWWHQGDQFH VKDOO QRW EH OHVV WKDQ +R.

WKH SURIHVVLRQDO H[DPLQDWLRQ LQ WKH VXEMHFW WKH DJJUHJDWF}
VXEMHFW VKRXOG VDWLVI\ FRQGLWLRQ L DERYH

9, 6XEMHFWYV RI 6WXG\
JLUVW <HDU

L *HQHUDO +XPDQ $QDWRP\ LQFOXGLQJ (PEU\RORJ\ DQG +LVWRORJ\

LL *HQHUDO +XPDQ 3K\WLRORJ\ DQG %LRFKHPLVWU\ 1XWULWLRQ DQG 'LHW
LLL 'HQWDO $QDWRP\ (PEU\RORJ\ DQG 2UDO +LVWRORJ\

LY 'HQWDO ODWHULDOV

Y 3UH FOLQLFDO 3URVWKRGRQWLFV DQG &URZQ %ULGJH
6HFRQG <HDU
L *HQHUDO 3DWKRORJ\ DQG OLFURELRORJ\

LL *HQHUDO DQG 'HQWDO 3KDUPDFRORJ\ DQG 7KHUDSHXWLFV
LLL 'HQWDO ODWHULDOYV

LY 3UH FOLQLFDO &RQVHUYDWLYH "HQWLVWU\

Y 3UH FOLQLFDO 3URVWKRGRQWLFVY DQG &URZQ %ULGJH
YL 2UDO 3DWKRORJ\ 2UDO OLFURELRORJ\

7KLUG <HDU
L *HQHUDO OHGLFLQH



LL *HQHUDO 6XUJHU\

LLL 2UDO 3DWKRORJ\ DQG 2UDO OLFURELRORJ\

LY &RQVHUYDWLYH '"HQWLVWU\ DQG (QGRGRQWLFV
Y 2UDO OD[LOORIDFLDO 6XUJHU\

YL 2UDO OHGLFLQH DQG 5DGLRORJ\

YLL 2UWKRGRQWLFV 'HQWRIDFLDO 2UWKRSDHGLFV
YLLL3DHGLDWULF SUHYHQWLYH "HQWLVWU\

L[ SBHULRGRQWRORJ\

[ SBURVWKRGRQWLFVY DQG &URZQ %ULGJH

JRXUWK <HDU

L 2UWKRGRQWLFY GHQWRIDFLDO RUWKRSDHGLFV
LL 2UDO OHGLFLQH 5DGLRORJ\

LLL 3DHGLDWULF 3UHYHQWLYH '"HQWLVWU\

LY 3HULRGRQWRORJ\

Y 2UDO OD[LOORIDFLDO 6XUJHU\

YL 3URVWKRGRQWLFV DQG &URZQ %ULGJH

YLL &RQVHUYDWLYH 'HQWLVWU\ DQG (QGRGRQWLFV
YLLL 3XEOLF +HDOWK '"HQWLVWU\

M AWK <HDU

+—2Ub o0 ORI BbO-6XUJHU\

+H— 3 URVWKRGROWLFV-DBDOG-&URZQ %ULGJIH
+HtE—&ROVHUYDBDWLYH " HOQWLVWU\ DQG (QGRGRQWLFYV
+¥—3XEOLF+HPBDOWK '"HQWLVWU\

7KH DERYHDU VXEMHFWY KDYH EHHQ GHOHWHG LQ WHUPV R
RQW*$XIJXVWLQ WKH *DJHWWH RI ,QGLD

(;$0,1$7,216

6&23( 7TKHVH UHJXODWLRQV VKDOO EH DSSOLFDEOH IRU WKH % "6 GHJ
YDULRXV XQLYHUVLWLHYV LQ WKH FRXQWU\

, 350)%&(

$ (YDOXDWLRQ LV D FRQWLQXRXV SURFHVV ZKLFK LV EDVHG XSRQ FUL\
DXWKRULWLHV ZLWK FHUWDLQ REMHFWLYHV WR DVVHVV WKH SHUIRUP
KHOSV LQ WKH PHDVXUHPHQW RI HITHFWLYHQHVY DQG TXDOLW\ RI WKH

% (YDOXDWLRQ LV DFKLHYHG E\ WZR SURFHVVHV
JRUPDWLYH RU LQWHUQDO DVVHVVPHQW
6XPPDWLYH RU XQLYHUVLW\ HIDPLQDWLRQV

JRUPDWLYH HYDOXDWLRQ LV GRQH WKURXJK D VHULHV Rl WHVWV DQG H[DP
LOQVWLWXWLRQ

6XPPDWLYH HYDOXDWLRQ LV GRQH E\ WKH XQLYHUVLW\ WKURXJK H[DPLQD
VSHFLILHG FRXUVH

., 0(7+2'6 2) (9$/8%$7,21

(YDOXDWLRQ PD\ EH DFKLHYHG E\ WKH IROORZLQJ WHVWHG PHWKRGYV
"ULWWHQ WHVW
3UDFWLFDOV
&OLQLFDO H[DPLQDWLRQ
9LYD YRFH

,17(51$/ $66(660(17 (;$0,1$7,21

7KH FRQWLQXLQJ DVVHVVPHQW H[DPLQDWLRQV PD\ BH RAHMO GQI DH S B H QW PX O
DQG WKH DYHUDJH PDUNV Rl WKHVH H[DPLQDWLRQV VKRXOG EH FRQVLGHU
VXEMHFW IRU ERWK WKHRU\ SUDFWLFDO DQG FOLQLFDO H[DPLQDWLRQ VHSE
DVVHVVPHQW H[DPLQDWLRQYV

6&+(0( 2) (;$0,1%7,21

7KH IROORZLQJ KDV EHHQ VXEVWLWXWHG LQ WHUPV™YRI U
$XIXVWLQ WKH *DJHWWH RI ,QGLD DQG WKH VDPH LV DV XQ
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7KH H[DPLQDWLRQ VKDOO EH RSHQ WR D FDQGLGDWH ZKR VDWLVILHV WKH
DQG RWKHU UXOHV ODLG GRZQ E\ WKH 8QLYHUVLW\

8QLYHUVLWLHV VKDOO RUJDQL]JH DGPLVVLRQ WLPLQJV DQG DGPLVVI
WHDFKLQJ VWDUWYV IURP VW GD\ RI $XJXVW LQ HDFK DFDGHPLF \HDU
, % ' 6 ([DPLQDWLRQ

*HQHUDO DQDWRP\ LQFOXGLQJ HPEU\RORJ\ DQG KLVWRORJ\

*HQHUDO KXPDQ SK\WVLRORJ\ DQG ELRFKHPLVWU\
'HQWDO $QDWRP\ (PEU\RORJ\ DQG 2UDO +LVWRORJ\

Hv WKH&XU
7KH DERYH FODXVH KDV EHHQ VXEVWLWXWHG E\ WKH IROORZLQ
QRWLILFDWLRQ SXEOLVKHG LQ WKH *D]JHWWH RI ,QGLD DQG WKF

$Q\ VWXGHQW ZKR GRHV QRW FOHDU WKH %'6 &RXUVH LQ
LQFOXGLQJ RQH \HDU &RPSXOVRU\ 5RWDWRU\ SDLG ,QWHL
GLVFKDUJHG IURP WKH FRXUVH

7KH DERYH KDV EHHQ VXEVWLWXWHG LQ WHUPV RI UG $PH
RQ WK XJIXVW LQ WKH *DJHWWH RI ,QGLD DQG WKH VDPH L
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$ FDQGLGDWH ZKR KDV QRW VXFFHVVWV%0'08 AHRPSPQED\WGEGRWKADQ QRW DSSHDL
\HDU ([DPLQDWLRQ

*HQHUDO SDWKRORJ\ DQG OLFURELRORJ\
*HQHUDO DQG GHQWDO SKDUPDFRORJ\ DQG WKHUDSHXWLFV
'"HQWDO ODWHULDOYV

3UH &OLQLFDO &RQVHUYDWLYH 2 2Q0\ BUDFWLFDO DQG 9LYD 9RFH
3UH &0OLQLFDO 3URVWKRGRQWLFV 2 2Q0\ 3UDFWLFDO DQG 9LYD 9RFH

7KH IROORZLQJ KDV EHHQ DGGHG DIWHU 60 1R RI WKH VX

WHUPV RI UG $PHQGPHQW QR XIPOMILLRIQ WSKKHE O DYHW &/ R @ |
,QGLD DQG WKH VDPH LV DV XQGHU
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$ FDQGLGDWH ZKR KDV VXFFHVVIX®O'% FRP SODWHGDWKRQ FDQ DSSHDU
(IDPLQDWLRQ

*HQHUDO OHGLFLQH

*HQHUDO 6XUJHU\

2UDO 3DWKRORJ\ DQG 2UDO OLFURELRORJ\

7KH IROORZLQJ KDV EHHQ DGGHG DIWHU 60 1R RI " WKH
OLFURELRORJ\ LQ WHUPV RI UG $PHQG\#’KEQJ/\XVQ\/RWLILFDWL
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— 2UDO OHGLFLQH DOG UDGLRORJ\

_ 3DHGLDWULF 3UHYHOWLYH 'HQWLVWU

_ 2UWKRGROWLFVY  GHOWRIDFLDO RUWKRSDHGLFV
— 3HULRGRQWRORJ\

7KH DERYH KDV EHHQ VXEVWLWXWHG LQ WHUPV RI UG $P
WK XIXVWLQ WKH *DJHWWH RI ,QGLD DQG WKH VDPH LV DV >
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9 %'6 ([DPLODWLRQ

_ 3URVWKRGROQWLFY DQG &URZQ %ULGJH

— &ROQVHUYDWLYH 'HOWLVWU\ DQG (QGRGRQWLFV
_ 2UDO DQG OD[LOORIDFLDO 6XUJHU\

_ 3XEOLF +HDOWK 'HQWLVWU\

7KH 9 %'6 H[DPLQDWLRQ KDV EHHQ GHOHWHG LQ WHUPWVRI
$XIXVW LQ WKH *DJHWWH RI ,QGLD

:5,77(1 (;$0,1%$7,21

7KH ZULWWHQ H[DPLQDWLRQ LQ HDFK VXEMHFW VKDOO FRQVLVW RI RQ
VKDOO KDYH PD[LPXP PDUNV RI

,Q WKH VXEMHFWYV RI 3K\VLRORJ\ %LRFKHPLVWU\ DQG 3DWKRORJ\ 0
GLYLGHG LQWR WZR SDUWV $ DQG % RI HTXDO PDUNYV

7KH TXHVWLRQ SDSHU VKRXOG FRQWDLQ GLIITHUHQW W\SHV RI TXHVW
REMHFWLYH W\SH 0 & 4.V

7KH QDWXUH RI TXHVWLRQV VHW VKRXOG EH DLPHG WR HYDOXDWH VW.
IURP DYHUDJH WR H[FHOOHQW

7KH TXHVWLRQV VKRXOG FRYHU DV EURDG DQ DUHD RI WKH FRQWHQW
VKRXOG EH SURSHUO\ VWUXFWXUHG DQG WKH PDUNV VSHFLILFDOO\ DOC
7KH 8QLYHUVLW\ PD\ VHW XS D TXHVWLRQ EDQN

35%&7,&%/ $1' &/,1,&%/ (;$0,1%$7,21

2EMHFEWLYH 6WUXFWXUHG &OL QKMHD S UHDHDXWWIARYHP RI FRQGXFWLQJ
FOLQLFDO H[DPLQDWLRQ DW VHYHUDO XQLYHUVLWLHYV SURYLGH FKDQI
2Q0\ D SDUWLFXODU FOLQLFDO SURFHGXUH RU H[SHULPHQW LV XVXD
FOLQLFDO DQG SUDFWLFDO H[DPLQDWLRQ VKRXOG SURYLGH D QXPEH
H[SUHVV RQH:V VNLOOV $ QXPEHU RI H[DPLQDWLRQ VWDWLRQV ZLWK V
7KLY FDQ LQFOXGH FOLQLFDO SURFHGXUHV ODERUDWRU\ H[SHULPHQW
PDGH REMHFWLYH DQG VWUXFWXUHG 7KH PHWKRG RI REMHFWLYH VWU
EH IROORZHG 7KLV ZLOO DYRLG H[DPLQHU ELDV EHFDXVH ERWK WKH HJ
VSHFLILF LQVWUXFWLRQV RQ ZKDW LV WR EH REVHUYHG DW HDFK VWDW

5HFRUGYV /RJ %YRRN¥DQGLGDWH VKRXOG EH JLYHQ FUHGLW IRU KLV UH
REWDLQHG LQ WKH UHFRUG 7KH PDUNV REWDLQHG IRU WKH UHFRUG L
RYHU WR WKH VXEVHTXHQW DSSHDUDQFHV LI QHFHVVDU\

6FKHPH RI FOLOLFDO DQOG SUDFWLFRB WEBFILOQIDAWVYRIQWPH RI FOLQLFDO
HIDPLQDWLRQV WKH W\SH RI FOLQLFDO SURFHGXUHV H[SHULPHQWYV W
IRU HDFK DUH WR EH GLVFXVVHG DQG ILQDOL]HG E\ WKH &KDLUPDQ DQ
SXEOLVKHG SULRU WR WKH FRQGXFW RI WKH H[DPLQDWLRQV DORQJ ZL
IRU WKH SUDFWLFDO H[DPLQDWLRQV 7KLV VFKHPH VKRXOG EH EURXJ
HIDPLQHU DV DQG ZKHQ WKH H[DPLQHU UHSRUWY 7KH SUDFWLFDO DQC
HYDOXDWHG E\ WZR H[DPLQHUV RI ZKLFK RQH VKDOO EH DQ H[WHUQD¢
XQLYHUVLWLHY SUHIHUDEO\ RXWVLGH WKH 6WDWH (DFK FDQGLGDWH V
LQGHSHQGHQWO\ DQG PDUNV FRPSXWHG DW WKH HQG RI WKH H[DPLQDW

9LYD 9RPHYD YRFH LV DQ H[FHOOHQW PRGH RI DVVHVVPHQW EHFDXYV
FRYHUDJH DQG LW FDQ DVVHVV WKH SUREOHP VROYLQJ FDSDFLW\ RI Wtk
WKH DIIHFWLYH GRPDLQ LV DOVR SRVVLEOH WKURXJK YLYD YRFH W L




LQGHSHQGHQWO\ E\ HDFK H[DPLQHU ,Q RUGHU WR DYRLG YDJXHQHVYV
VWDQGDUG DQG FRYHUDJH TXHVWLRQV FDQ EH SUH IRUPXODWHG EH
VWXGHQW 7ZHQW\ PDUNV DUH H[FOXVLYHO\ DOORWWHG IRU YLYD YR

DPRQJVW WKH H[DPLQHUV L H PDUNV SHU H[DPLQHU
0$5.6 ',675,%87,21 ,1 ($&+ 68%-(&7
(DFK VXEMHFW VKDOO KDYH D PD[LPXP RI PDUNYV
7KHRU\
3UDFWLFDO &OLQLFDO
7KHRU\ 2 3UDFWLFDOV FOLQLFDOV 2
8QLYHUVLW\ ZULWWHQ H[DP 8QLYHUVLW\ ([DP
9LYD 9RFH
,QWHUQDO DVVHVVPHQW :ULWWHQ ,QWHUQDO DVVHVVPHQW :UL
7RWDO

SUDFWLFDO DQG 9LYD 9RFH 2Q0\ LQ 8QLYHUVLW\ ([DPLQDWLRQ

3UH FOLQLFDO 3URVWKRGRQWLFV
3UH FOLQLFDO &RQVHUYDWLYH '"HQWLVWU\«
,QWHUQDO $VVHVVPHQW

3UDFWLFDO

9LYD 9RFH

&ULWHULD IRU D SDVYV
JLIW\ SHUFHQW RI WKH WRWDO PDUNV LQ DQ\ VXEMHFW FRPSXWHG DV DJJU}
DQG LQWHUQDO DVVHVVPHQW DQG SUDFWLFDOV LQFOXGLQJ LQWHUQDO DVV
LQ DOO \HDUV RI VWXG\

JRU GHFODUDWLRQ RI SDVV LQ D VXEMHFW D FDQGLGDWH VKDOO VHFXUH
ERWK LQ 7KHRU\ DQG 3UDFWLFDO &OLQLFDO H[DPLQDWLRQV VHSDUDWHO\ L

Y $ FDQGLGDWH VKDOO VHFXUH PDUNV LQ DJJUHJDWH LQ 8QLYHUVLW)
,QWHUQDO DVVHVVPHQW REWDLQHG LQ 8QLYHUVLW\ ZULWWHQ H[DPLQD
Y ,Q WKH 8QLYHUVLW\ 3UDFWLFDO FOLQLFDO H[DPLQDWLRQ D FDQGLG
SUDFWLFDO PDUNV DQG ,QWHUQDO $VVHVVPHQW FRPELQHG WRJHWKHU
Y ,Q FDVH Rl SUH FOLQLFDO 3URVWKHWLF 'HQWLVWU\ DQG 3UH FOLQLF

ZKHUH WKHUH LV QR ZULWWHQ H[DPLQDWLRQ PLQLPXP IRU SDVV LV
YRFH FRPELQHG WRJHWKHU LQ 8QLYHUVLW\ H[DPLQDWLRQ LQFOXGLQJ
PDUNV

Y 6XFFHVVIXO FDQGLGDWHYV ZKR REWDLQ RI WKH WRWDO PDUNV RU
SDVVHG WKH H[DPLQDWLRQ LQ )LUVW &ODVV 2WKHU VXFFHVVIXO FDQ
&ODVV $ FDQGLGDWH ZKR REWDLQV DQG DERYH LV HOLJLEOH IRU 'L
ZKR SDVV WKH ZKROH H[DPLQDWLRQ LQ WKH ILUVW DWWHPSW ZLOO EH

A J)LUVW &ODVV DQG 'LVWLQFWLRQ HWF WR EH DZDUGHG E\ WKH 8QLYHUYV

*UDFH ODUNWFH PDUNV XSWR D PD[LPXP RI PDUNV PD\ EH DZDUGHG WR V\
RQO\LQ RQH VXEMHFW EXW SDVVHG LQ DOO RWKHU VXEMHFWYV

5H HYDOXDWKHHR®EMHFWLYH RI UH HYDOXDWLRQ LV WR HQVXUH WKDW WKH V
WKH XQLYHUVLW\ HIDPLQDWLRQ DQG WR PLQLPL]H KXPDQ HUURU DQG H[WHQ
WZR PHFKDQLVPV IRU WKLV SXUSRVH

5H WRWDOKRIBQLYHUVLW\ RQ DSSOLFDWLRQ DQG UHPLWWDQFH RI D VW
WKH XQLYHUVLW\ VKDOO SHUPLW D UHFRXQWLQJ RU RSSRUWXQLW\

YDULRXV TXHVWLRQV LQ DQ DQVZHU SDSHU SDSHUV IRU WKHRU\ RI DO
KDV DSSHDUHG LQ WKH XQLYHUVLW\ H[DPLQDWLRQ $Q\ HUURU LQ DC
LGHQWLILHG VKRXOG EH VXLWDEO\ UHFWLILHG

5H HYDOXDSWH- RQYDOXDWLRQ RI WKHRU\ SDSHUV LQ DOO \HDUV RI VWXG
SHUPLVVLEOH E\ WKH XQLYHUVLW\ RQ DSSOLFDWLRQ DQG UHPLWWDRQF
VFULSW VKDOO EH UH HYDOXDWHG E\ QRW OHVV WKDQ WZR GXO\ TX
REWDLQHG VKDOO EH DZDUGHG WR WKH FDQGLGDWH DQG WKH UHVXOW
WKRVH XQLYHUVLWLHYVY ZKHUH GRXEOH HYDOXDWLRQ SURYLVLRQ H[LVYV
QRW EH DSSOLFDEOH

4XDOLILFDWLRQ DQG H[SHULHQFH WR EH HOLJLEOH IRU H[DPLQHUVKLS IRU %

0'6 'HJUHH IURP D UHFRJQL]JHG ,QVWLWXWLRQ
\HDUV WHDFKLQJ H[SHULHQFH LQ WKH VXEMHFW LQ D GHQWDO FROC




6KRXOG EH KROGLQJ WKH SRVW RI D 5HDGHU RU DERYH LQ D '"HQWDO
E\ WKH "HQWDO &RXQFLO RI ,QGLD IRU % ' 6
1RWH
,Q FDVH RI 3XEOLF +HDOWK '"HQWLVWU\ DV WKHUH LV DFXWH VKRUWL
3XEOLF +HDOWK 'HQWLVWU\ DQG WKH VHFRQG RQH FRXOG EH IURP 3F
WKUHH \HDUV
,Q FDVH RI 3K\ WVLRORJ\ DQG %LRFKHPLVWU\ LI ,QWHUQDO H[DPLQHU LV I
HIDPLQHU VKRXOG EH IURP %LRFKHPLVWU\ RU ZLVH YHUVD
,QFDVH RI SaDWKRORJ\ DQG OLFURELRORJ\ LI ,QWHUQDO LV H[DPLQHU LV
HIDPLQHU VKRXOG EH IURP OLFURELRORJ\ RU ZLVH YHUVD
,Q FDVH RI '"THQWDO ODWHULDOV LI LQWHUQDO LV IURP 3URVWKRGRQWL
&RQVHUYDWLYH '"HQWLVWU\ DQG ZLVH YHUVD

RI ([(DPLQHUV DSSRLQWHG VKDOO EH H[WHUQDO IURP '"HQWDO ,QVWL
WKH '"HQWDO &RXQFLO RI ,QGLD IRU % ' 6 &RXUVH IURP RWKHU 8QLYHL
6WDWH

5HFLSURFDO DUUDQJHPHQW RI ([DPLQHUV VKRXOG EH GLVFRXUDJHG LC
VXEMHFW VKRXOG QRW DFFHSW H[WHUQDO H[DPLQHUVKLS IRU D &ROO'}
DSSRLQWHG LQ KLV VXEMHFW IRU WKH FRUUHVSRQGLQJ SHULRG

1R SHUVRQ VKDOO EH DQ H[WHUQDO ([DPLQHU WR WKH VDPH 8QLYHUYV
\HDUV +RZHYHU LI WKHUH LV D EUHDN RI RQH \HDU WKH SHUVRQ FDQ E

"OLQLPXP 3K\VLFDO 5HTXLUHPHQW DQG OLQLPXP 6WDIILQJ 3IDWWHUQ D\

*2$/6 $1' 2%-(&7,9(6

*2%$/6

7KH GHQWDO JUDGXDWHV GXULQJ WUDLQLQJ LQ WKH LQVWLWXWLRQV VKRXC
VNLOOV DQG UHDVRQDEOH DWWLWXGHV ZKLFK DUH UHTXLUHG IRU FDUU\LQ.
GHQWDO SUDFWLFH LQYROYLQJ WKH SUHYHQWLRQ GLDJQRVLVY DQG WUHDWF
PRXWK MDZV DQG DVVRFLDWHG WLVVXHV 7KH JUDGXDWH DOVR VKRXOG X
RUDO KHDOWK HGXFDWLRQ DQG EH DEOH WR SDUWLFLSDWH LQ WKH UXUDO |
WKH FRXQWU\

2%-(&7,9(6
7KH REMHFWLYHV DUH GHDOW XQGHU WKUHH KHDGLQJV D .QRZOHGJH D
SWWLWXGHV

$  .12:/('*( $1' 81'(567$1",1*
7KH JUDGXDWH VKRXOG DFTXLUH WKH IROORZLQJ GXULQJ WKH SHULRG RI WL

$GHTXDWH NQRZOHGJH RI WKH VFLHQWLILF IRXQGDWLRQV RQ ZKLF
XQGHUVWDQGLQJ RI YDULRXV UHOHYDQW VFLHQWLILF PHWKRGV SULQ
DEOH WR HYDOXDWH DQG DQDO\VH VFLHQWLILFDOO\ YDULRXV HVWDEOL
$GHTXDWH NQRZOHGJH RI WKH GHYHORSPHQW VWUXFWXUH DQG IXQF
DQG DVVRFLDWHG WLVVXHV ERWK LQ KHDOWK DQG GLVHDVH DQG WKH
VWDWH RI KHDOWK DQG DOVR EHDULQJ RQ SK\VLFDO DQG VRFLDO ZHOO
$GHTXDWH NQRZOHGJH RI FOLQLFDO GLVFLSOLQHV DQG PHWKRGV ZK
DQRPDOLHV OHVLRQV DQG GLVHDVHV RI WKH WHHWK PRXWK DQG ML
WKHUDSHXWLF DVSHFWV RI GHQWLVWU\

$GHTXDWH FOLQLFDO H[SHULHQFH UHTXLUHG IRU JHQHUDO GHQWDO Sl
$GHTXDWH NQRZOHGJH RI WKH FRQVWLWXWLRQ ELRORJLFDO IXQFWLF
DQG VLFNQHVV DV ZHOO DV WKH LQIOXHQFH RI WKH QDWXUDO DQG V
KHDOWK LQ VR IDU DV LW DIIHFW GHQWLVWU\

% 6.,/16

$ JUDGXDWH VKRXOG EH DEOH WR GHPRQVWUDWH WKH IROORZLQJ VNLOOV Q
$EOH WR GLDJQRVH DQG PDQDJH YDULRXV FRPPRQ GHQWDO SUREOHF
SUDFWLFH NHHSLQJ LQ PLQG WKH H[SHFWDWLRQV DQG WKH ULJKW
SRVVLEOH WUHDWPHQW DYDLODEOH ZKHUHYHU SRVVLEOH
$FTXLUH WKH VNLOO WR SUHYHQW DQG PDQDJH FRPSOLFDWLRQV LI HC
VXUJLFDO DQG RWKHU SURFHGXUHV
3RVVHVV VNLOO WR FDUU\ RXW FHUWDLQ LQYHVWLJDWLYH SURFHGX!
ILQGLQJV
3URPRWH RUDO KHDOWK DQG KHOS SUHYHQW RUDO GLVHDVHV ZKHUH S
&RPSHWHQW LQ WKH FRQWURO RI SDLQ DQG DQ[LHW\ DPRQJ WKH SDWL

& $77,78'(6
$ JUDGXDWH VKRXOG GHYHORS GXULQJ WKH WUDLQLQJ SHULRG WKH IROORZ



:LOOLQJ WR DSSO\ WKH FXUUHQW NQRZOHGJH RI GHQWLVWU\ LQ WKH |
FRPPXQLW\

ODLQWDLQ D KLIK VWDQGDUG RI SURIHVVLRQDO HWKLFV DQG FRQGXFYV
SURIHVVLRQDO OLIH

6HHN WR LPSURYH DZDUHQHVYVY DQG SURYLGH SRVVLEOH VROXWLRQV I
WKURXJK RXW WKH FRPPXQLW\

:LOOLQJQHVV WR SDUWLFLSDWH LQ WKH &3(' S3URJUDPPHV WR XSGDWH
VNLOO IURP WLPH WR WLPH

7R KHOS DQG SDUWLFLSDWH LQ WKH LPSOHPHQWDWLRQ RI WKH QDWLRC

5(&200(1'$7,216

*(1(5$/
7KH XQGHUJUDGXDWH FRXUVH LQYROYHV RUJDQLVDWLRQ RI WHDFKLQ
WKLV FRXUVH DV D ZKROH VKRXOG GHPRQVWUDWH LQWHJUDWLRQ RI
DQG SUDFWLFDO RU WKH ODERUDWRU\ VNLOOV 7KH FRXUVH VKRXOG E
ZD\ WR SHUPLW VPRRWK SURJUHVVLRQ IURP SUH FOLQLFDO WR FOLQL
HQFRXUDJHG EHWZHHQ WHDFKHUV RI EDVLF VFLHQFHV GHQWDO VFLHQ|
7KH XQGHUJUDGXDWH GHQWDO FRXUVH FRQVLVWV RI WKUHH PDLQ F
FRQVLVWY VXEMHFWVY FRPPRQ WR PHGLFLQH DQG GHQWLVWU\ OLNH DQ
EHKDYLRXUDO VFLHQFH OHDGLQJ WR SKDUPDFRORJ\ SDWKRORJ\ PLF
PHGLFLQH DQG JHQHUDO VXUJHU\ 7KH VHFRQG FRPSRQHQW UXQV FRQ|
ZLWK VSHFLDO DVSHFWV RI RUDO DQG GHQWDO WLVVXHV RUDO ELROR.
FRPSRQHQW EDVHG RQ WKH IRXQGDWLRQV RI WKH ILUVW WZR GHD
DVSHFWV RI GHQWLVWU\ DV LV UHTXLUHG IRU JHQHUDO GHQWDO SUD
7KH ILUVW FRPSRQHQW RI WKH FRXUVH LV LQWHQGHG WR SURYLGH L
KXPDQ VWUXFWXUH GHYHORSPHQW IXQFWLRQ DQG EHKDYLRXU OF
GLVHDVHVY LWV SUHYHQWLRQ DQG WUHDWPHQW 7KH PDLQ REMHFWLY
NQRZOHGJH Rl WKH QRUPDO VWUXFWXUHV DQG IXQFWLRQV RI WKH ERC
LQ GLVHDVH ZLWK SDUWLFXODU UHIHUHQFH WR WKRVH FRQGLWLRQV LQ
LV HYVHQWLDO IRU SURSHU PDQDJHPHQW $W WKLV VWDJH WKH VWXGF
VRFLDO DQG SV\FKRORJLFDO DVSHFWV RI SDWLHQW FDUH ZLWK VSH
EHWZHHQ GHQWLVW DQG SDWLHQW 7KH EHKDYLRXUDO VFLHQFHV
SVI\FKRORJ\ VKRXOG EH LQWURGXFHG DW WKH LQLWLDO VWDJHV RI W
WKH VWXGHQWY DFWXDOO\ GHDO ZLWK WKH SDWLHQWV
7KH VHFRQG FRPSRQHQW RI GHQWDO XQGHUJUDGXDWH SURJUDPPH FRC
GHDOLQJ ZLWK GHQWDO DQG RUDO DVSHFWV WR HQVXUH D GHWDLO
IXQFWLRQ Rl WKH GHQWDO DQG RUDO WLVVXHV 7KLV HQDEOHV WKH V!
WKH GHQWDO DQG RUDO GLVHDVHV DQG GLVRUGHUV ZKLFK ZHUH QRW
VXEMHFW RI RUDO ELRORJ\ LV WR EH LQWURGXFHG DW WKLV OHYHO W
NQRZOHGJH DQG DSSOLFDWLRQ RI RUDO SK\VLRORJ\ PLFURELRORJ\ E
BWXGHQWYV VKRXOG EH H[SRVHG WR WKH EDVLF DVSHFWV RI IRUHQVL
FRXUVH DORQJ ZLWK RUDO ELRORJ\ RUDO SDWKRORJ\
7KH WKLUG FRPSRQHQW RI WKH FRXUVH FRPSULVLQJ WKH FOLQLFDO
DFWXDOO\ SUHSDUHV WKH VWXGHQW WR XQGHUWDNH WRWDO RUDO DQ¢
DJHV 7KH HPSKDVLV DW WKLV VWDJH VKRXOG EH RQ WKH SUHYHQWLRC
KRZ WR SUHVHUYH QDWXUDO WHHWK ZLWK WKHLU VXSSRUWLQJ VWUXF
SUHYHQWLYH PHWKRGY QHHG WR EH VWUHVVHG 7KH VLJQLILFDQFH RI
SUREOHPV QHHGV WR EH HPSKDVL]HG DORQJ ZLWK WUHDWPHQW SOL
SURFHGXUHV DUH XQGHUWDNHQ

,Q DGGLWLRQ WR DFTXLULQJ WKH NQRZOHGJH WKH VWXGHQWYVY QHHG
H[SHULHQFH LQ H[WUDFWLRQV DQG RWKHU PLQRU RUDO VXUJLFDO SUJ
GHQWLVWU\ HQGRGRQWLFV FURZQ DQG EULGJH SURYLVLRQ RI SDUW
SHULRGRQWDO WKHUDSHXWLF SURFHGXUHV DQG XVH RI UHPRYDEOH |
ZLWK YDULRXV UDGLRORJLFDO WHFKQLTXHV SDUWLFXODUO\ LQWUD RU
WKH UDGLRJUDSKV LV DQ HVVHQWLDO SDUW RI WKLV FRPSRQHQW RI W
GLDJQRVLV IRUHQVLF LGHQWLILFDWLRQ DQG DJH HVWLPDWLRQ

7TRZDUGY WKH ILQDO VWDJH RI WKH FOLQLFDO WUDLQLQJ HDFK
FRPSUHKHQVLYH RUDO KHDOWK FDUH RU KROLVWLF DSSURDFK WR HQDI
D ZKROH LQVWHDG RI SLHFH PHDO WUHDWPHQW SURYLGHG LQ HDFK VS
VWURQJO\ UHFRPPHQGV WKDW DOO WKH GHQWDO FROOHJHV VKRXO
LQIUDVWUXFWXUH IRU WKLV SXUSRVH

7KH DLP RI WKH XQGHUJUDGXDWH SURJUDPPH VKRXOG XQGRXEWHGO
FRPSHWHQW LQ JHQHUDO GHQWDO SUDFWLFH

7KH FRPPLWPHQW WRZDUGV WKH VRFLHW\ DV D ZKROH QHHGV WR EH \
DQG WUHDWPHQW VNLOOV JDLQHG ,QVWUXFWLRQ LQ SXEOLF KHDOV
VRFLRORJLFDO DVSHFWV Rl KHDOWK FDUH SDUWLFXODUO\ RUDO KHDC



YDULDWLRQ LQ RUDO DQG GHQWDO QHHGV RI GLITHUHQW VHFWLRQV RI
LQIOXHQFH RI WKH VRFLDO EHKDYLRXUDO HQYLURQPHQWDO DQG HF
KHDOWK 6WXGHQWVY VKRXOG EH PDGH DZDUH RI WKH 1DWLRQDO RUDO
EHLQJ D PHPEHU RI WKH +HDOWK FDUH WHDP GHOLYHULQJ PHGLFDO I
DPRQJ UXUDO SRSXODWLRQ

6FLHQWLILF DGYDQFHPHQW RI DQ\ SURIHVVLRQ LV EDVHG ODUJHO\ R
'"HOQWLVWU\ LV QR H[FHSWLRQ ,W LV LPSRUWDQW WKDW LQ HYHU\ GHQ
SURYLGHG IRU UHVHDUFK DQG WKH IDFXOW\ PHPEHUV VKRXOG LQYRO
,QWHU GLVFLSOLQDU\ UHVHDUFK VKRXOG EH HQFRXUDJHG WR EULQ
VSHFLDOLWLHV 7TKH WHDFKLQJ DQG WUDLQLQJ PHWKRGRORJ\ VKRXC
PRWLYDWHG WR WKLQN DQG LQGXOJH LQ VHOI VWXG\ UDWKHU WKDQ SC
EH PDGH LQ WKH GDLO\ VFKHGXOHV IRU DGHTXDWH WLPH IRU UHDGL
DGHTXDWH WLPLQJY DQG VHDWLQJ FDSDFLW\ VKRXOG EH PDGH DYDLOD
DXGLR YLVXDO DLGV OLNH YLGHR WDSHV FRPSXWHU DVVLVWHG OH
IDFLOLWLHY VKRXOG EH SURYLGHG LQ DOO GHQWDO FROOHJHV WR HQ
HQFRXUDJHG WR SDUWLFLSDWH LQ VLPSOH UHVHDUFK SURMHFW ZRUN |
VRPH VWLSXODWHG DPRXQW RI WLPH LQ DQRWKHU GHQWDO FROOHJH
EH JLYHQ D VHULRXV FRQVLGHUDWLRQ E\ DOO WKH GHQWDO LQVWLWXYV

7KH VRFLHW\ KDV D ULJKW WR H[SHFW KLJK VWDQGDUGY DQG TXDOLW\
DQG D VRFLDO REOLJDWLRQ IRU HDFK GHQWDO VXUJHRQ WR XSJU
SURIHVVLRQDO VNLOOV IURP WLPH WR WLPH 7KH 'HQWDO &RXQFLO R
IDFLOLWLHY DQG SURSHU LQIUDVWUXFWXUH VKRXOG EH GHYHORSHG W
HGXFDWLRQ SURJUDPPHV LQ GHQWLVWU\ WR HQDEOH WKH SUDFWLWLF
VNLOOV 7KH &RXQFLO LV RI WKH RSLQLRQ WKDW WKH GHQWDO FROO
IDFLOLWLHYV ZLOO EH LGHDO WR FRQGXFW VXFK FRXUVHV DQG UHFRPP|
RI FRQWLQXLQJ GHQWDO HGXFDWLRQ LQ HDFK RI WKH GHQWDO FROO
VKRXOG EH HQFRXUDJHG WR DWWHQG FRQIHUHQFHV Rl VWDWH DQG Q
DQG DQ\ RWKHU VXFK DFWLYLW\ ZKLFK WKH &RXQFLO IHHOV LV VXLWEC
VNLOOV

7KH XQGHUJUDGXDWH FXUULFXOXP VKRXOG VWUHVV WKH VLJQLILFDQF
FRQWURO LQ GHQWDO SUDFWLFH $VSHFWYV OLNH VRXUFHV RI LQIHFWLR
DQG VSHFLILF IRU FRQWURO SDUWLFXODUO\ WKH +,9 DQG KHSDWLWLYV
WKH FXUULFXOXP VR WKDW WKH JUDGXDWHY DUH DZDUH RI LWV VLJQLII

7KH LQIRUPDWLRQ WHFKQRORJ\ KDV WRXFKHG HYHU\ DVSHFW RI L
SURIHVVLRQDO OLIH 7KH &RXQFLO KHQFH UHFRPPHQGV WKDW DOO )
FRPSXWHU SURILFLHQF\ ZKLFK ZLOO HQDEOH WKHP WR HQKDQFH WKHLU

5(&200(1'$7,216
63(& &
7KH XQGHUJUDGXDWH GHQWDO WUDLQLQJ SURJUDPPH OHDGLQJ WR % '
ILYH \HDUV GXUDWLRQ 'XULQJ WKLV SHULRG WKH VWXGHQWYV VKDOO
VWXG\ bW D GHQWDO FROOHJH UHFRJQL]JHG RU DSSURYHG E\ WKH "HQW

‘XULQJ WKH ILYH \HDUV XQGHUJUDGXDWH FRXUVH WKH LQVWUXFWLR
OHDVW IRU WKUHH \HDUV

%DVLF OHGLFDO 'HQWDO 6XEMHFWYV

7KH EDVLF PHGLFDO DQG GHQWDO VFLHQFHV FRPSULVH DQDWRP\ JUR
ELRFKHPLVWU\ SKDUPDFRORJ\ RUDO ELRORJ\ DQG VFLHQFH RI GH
EHKDYLRXUDO VFLHQFHV ZKLFK LV XVHIXO WR GHYHORS FRPPXQLF
LQWURGXFHG LQ WKH ILUVW \HDU LWVHOI DQG VSUHDG RYHU WKH XQG
3XEOLF +HDOWK 'HQWLVWUW\ 3UHYHQWLYH 'HQWLVWU\ DOVR ZLOO E
FRPPLWPHQW WR FRPPXQLW\ 7KH ODERUDWRU\ VNLOOV WR EH GHYHOR
BURVWKRGRQWLFV &URZQ %ULGJH $HVWKHWLF 'HQWLVWU\ DQG 2U]
VWXG\LQJ GHQWDO PRUSKRORJ\ DOVR LV D SDUW RI LQLWLDO WUD
PHGLFDO DQG GHQWDO VFLHQFHV VKDOO EH IRU WZR \HDUV GXUDWLRQ
VKRXOG EH LQ D SRVLWLRQ WR XQGHUVWDQG DQG FRPSUHKHQG LQ JF
DQG IXQFWLRQ Rl WKH KXPDQ ERG\ LQ ERWK KHDOWK DQG GLVHDVH

7KH LOQOVWUXFWLRQ LQ EDVLF GHQWDO VFLHQFHV VKRXOG LQFOXGH WK
DQDWRP\ DQG SK\WLRORJ\ WR SURYLGH D GHWDLOHG NQRZOHGJH RI
DVVRFLDWHG WLVVXHVY DQG RFFOXVDO UHODWLRQVKLSYV

7KH VWXG\ VKRXOG DOVR DLP DW GHYHORSPHQW RI D FRQFHSW UHJDU
SURFHVVHV UHOHYDQW WR RUDO FDYLW\ IRU EHWWHU XQGHUVWDQGLC
RQVHW RI GLVHDVH LQ WKH RUDO FDYLW\



7TKH VWXGHQW VKRXOG EH PDGH DZDUH RI WKH LPSRUWDQFH RI YDU
LQYHVWLIDWLRQ

&OLQLFDO OHGLFDO DQG 'HQWDO VXEMHFWYV

7TKH VWXGHQWY VKRXOG EH LQWURGXFHG WR FOLQLFV LQ WKH LQLWLD
DQ REVHUYHU WR IDPLOLDULVH ZLWK FOLQLFDO VHW XS DQG ZRUNLQ
FOLQLFDO VXEMHFWYVY VKDOO EH QRW OHVV WKDQ WKUHH \HDUV IXO0O WI
D GHQWDO KRVSLWDO JHQHUDO KRVSLWDO FRPPXQLW\ FDPSV DQG V
LQVWUXFWLRQ DQG H[SHULHQFH LQ WKH SUDFWLFH RI GHQWLVWU\ 7Kl
GHQWDO VXEMHFWY LV WR SURGXFH D JUDGXDWH DEOH DQG FRPSHWH
GHQWDO DQG RUDO GLVHDVHV WR XQGHUWDNH JHQHUDO GHQWDO W
VSHFLDOL]HG WUHDWPHQW DYDLODEOH DQG ILQDOO\ DGYLVH WKH SDW
DOVR XQGHUVWDQG WKH UHODWLRQVKLS EHWZHHQ RUDO DQG VA\VWHPLI

7KH JHQHUDO PHGLFLQH DQG VXUJHU\ WUDLQLQJ VKRXOG SURYLGH

GLVHDVH WR HQDEOH WKH VWXGHQW WR XQGHUVWDQG LWV PDQLIHVV
GHQWLVWU\ 7KLV UHTXLUHV FOLQLFDO WHDFKLQJ RQ SDWLHQWYV DQG
RXWSDWLHQW PHGLFDO GHSDUWPHQWY DQG VSHFLDOLVW FOLQLFV

7KLV FOLQLFDO LQVWUXFWLRQ VKRXOG HQDEOH WKH VWXGHQW WR
FRPPRQ V\WVWHPLF GLVHDVHV ZKLFK KDYH UHOHYDQFH WR GHQWDO SU
DSSURDFK Rl KLVWRU\ WDNLQJ DQG FOLQLFDO H[DPLQDWLRQ 7KH
VLIJQLILFDQFH RI YDULRXV JHQHUDO DQG VSHFLDO LQYHVWLJDWLRQV L
WR UHFRJQL]H SK\VLFDO DQG PHQWDO LOOQHVV GHDOLQJ ZLWK HPHUJ
SDWLHQWY LQWHUDFWLRQ ZLWK YDULRXV SURIHVVLRQDO FROOHJHV |
WUDLQLQJ

7KH '"HQWDO &RXQFLO RI ,QGLD FRQVLGHUV LW LPSRUWDQW IRU DOO G
LQ ILUVW DLG DQG SULQFLSOHV RI FDUGLR SXOPRQDU\ UHVXVFLWDWLR
VSHQG WLPH LQ DQ DFFLGHQW DQG HPHUJHQF\ GHSDUWPHQW RI D JHQH

7KH SXUSRVH RI WKH FOLQLFDO WUDLQLQJ LV WR SURYLGH VXIILFLHQW
GHQWLVWU\ 7KH LQVWUXFWLRQ VKRXOG DOVR LQFOXGH SDWLHQW PDC
RI DOO DJHV ZLWK VSHFLDO UHIHUHQFH WR FKLOGUHQ SDHGLDWULI
FRPSURPLVHG DQG GLVDEOHG SDWLHQWYV

'XULQJ WKH WKUHH \HDUV FOLQLFDO FRXUVH WKH VWXGHQWY VKRXOG
LQYROYHV KLVWRU\ WDNLQJ GLDJQRVLV DQG WUHDWPHQW SODQQLQ
VKRXOG EH FRPSHWHQW RQ JUDGXDWLRQ WR FDUU\ RXW DOO URXWLQH

,Q 2UDO OD[LOORIDFLDO 6XUJHU\ DQG 2UDO ,PSODQWROJ\ LQVWUXFW
RI YDULRXV PD[LOORIDFLDO SUREOHPV OLNH LQMXULHV LQIHFWLRQ)
DVVRFLDWHG VWUXFWXUHY 7KH FOLQLFDO H[SHULHQFH VKRXOG LQF
XQGHUWDNHQ LQ JHQHUDO SUDFWLFH OLNH HIWUDFWLRQ RI WHHWK PL

,Q &RQVHUYDWLYH (QGRGRQWLFYV $HVWKHWLF "HQWLVWU\ 3URVWKF
'"HQWLVWU\ DQG 2UDO ,PSODQWRORJ\ DQG 3HULRGRQWRORJ\ DQG 2UDO
FRPSHWHQW RQ JUDGXDWLRQ WR FDUU\ RXW URXWLQH WUHDWPHQW
HQGRGRQWLF SURFHGXUHV UHPRYDEOH DQG IL[HG SURVWKRGRQWLFYV
ILQDOO\ YDULRXV NLQGV RI SHULRGRQWDO WKHUDS\ ,Q DGGLWLRQ
OLPLWDWLRQV RQ JUDGXDWLRQ QHHG WR UHIHU SDWLHQWYV IRU FRQV
DOVR WKH QHHG IRU SRVWJUDGXDWH DQG FRQWLQXRXV HGXFDWLRQ SU

,Q 2UWKRGRQWLFV 'HQWR )DFLDO 2UWKRSHGLFV VWXGHQWYV VKRX
WKHUDS\ IRU SDWLHQWY 6WXGHQWYVY VKRXOG DOVR EH DEOH WR DSSUH
WKH GHYHORSPHQW DQG WUHDWPHQW RI PDORFFOXVLRQ

,Q 3DHGLDWULF GHQWLVWU\ WKH VWXGHQWY VKRXOG FRQFHQWUDWH
SUHYHQWLYH PHDVXUHY WUHDWPHQW QHHGY SDUWLFXODUO\ IRU FKLO
DQG RUDO GLDJQRVLV WKH VWXGHQW VKRXOG UHFHLYH LQVWUXFWLR
RUDO FDYLW\ ZLWK SDUWLFXODU UHIHUHQFH WR RUDO FDQFHU

7KH VXFFHVVIXO FRQWURO DQG PDQDJHPHQW RI SDLQ LV DQ LQWHJIU
JUDGXDWLRQ WKH VWXGHQWY VKRXOG EH FRPSHWHQW WR DGPLQLVWH
YDOXH Rl EHKDYLRXUDO PHWKRGV RI DQ[LHW\ PDQDJHPHQW VKRXOG
VKRXOG DOVR KDYH WKH SUDFWLFDO H[SHULHQFH LQ WKH DGPLQLVW
YHQRXV LQMHFWLRQV .QRZOHGJH Rl SDLQ PHFKDQLVPV DQG VWUDWHJI
LV HVVHQWLDO IRU SUDFWLFH RI GHQWLVWU\

$00 VWXGHQWY VKRXOG UHFHLYH LQVWUXFWLRQV DQG JDLQ SUDFWLFI
LOQWHUSUHWDWLRQ RI YDULRXV W\SHV RI LQWUD DQG H[WUD RUDO UDG
KD]DUGV RI UDGLDWLRQ DQG SURSHU SURWHFWLYH PHDVXUHV IURP UD!
RWKHU VWDII



,QVWUXFWLRQ VKRXOG EH JLYHQ LQ GHQWDO MXULVSUXGHQFH OHJD
SUDFWLWLRQHUVY DQG WKH FRQVWLWXWLRQ DQG IXQFWLRQV RI "HQWDC

,QIHFWLRQ DQG FURVV LQIHFWLRQ FRQWURO DVVXPH VLJQLILFDQFH LQ
EH PDGH DZDUH RI WKH SRWHQWLDO ULVN RI WUDQVPLVVLRQ LQ WKH
GLVHDVHV SDUWLFXODUO\ +,9 DQG KHSDWLWLV 7KH VWXGHQWV VKR)
UHVSRQVLELOLW\ IRU WKH SURWHFWLRQ RI WKH SDWLHQWY WKHPVHO"
RI WKH KHDOWK DQG VDIHW\ UHJXODWLRQV

,Q WKH UHFHQW WLPHV WKH VXEMHFWV RI HVYWKHWLF GHQWLVWU\ RI
DQG IRUHQVLF RGRQWRORJ\ KDYH DVVXPHG JUHDW VLJQLILFDQFH +HGC
WKHVH IRXU VSHFLDOLWLHV VKRXOG EH LQFRUSRUDWHG LQWR WKH
LQVWUXFWLRQ DQG FOLQLFDO WUDLQLQJ LQ DHVWKHWLF GHQWLVWU\ V
&RQVHUYDWLYH (QGRGRQWLFV $HVWKHWLF 'HQWLVWU\ DQG SURVWK
'"HQWLVWU\ DQG 2UDO ,PSODQWRORJ\ 6LPLODUO\ WKH LQVWUXFWLI
LPSODQWRORJ\ VKDOO EH GRQH E\ WKH GHSDUWPHQWYV RI 2UDO ODJ[L!
&URZQ %ULGJH $HVWKHWLF 'HQWLVWU\ DQG 2UDO ,PSODQWRORJ\

,PSODQWRORJ\ 7KH LOQVWUXFWLRQ LQ EHKDYLRXUDO VFLHQFHV VKF
VWXGHQWY FRPH LQ FRQWDFW ZLWK WKH SDWLHQWY DQG VKDOO EH FD
+HDOWK 'HQWLVWU\ 3UHYHQWLYH 'HQWLVWU\ DQG 3HGRGRQWLFV 3
2GRQWRORJ\ ZLOO EH D SDUW RI 2UDO 3DWKRORJ\ 2UDO OLFUREL
5DGLRORJ\

&203(7(1&,(6

$W WKH FRPSOHWLRQ RI WKH XQGHUJUDGXDWH WUDLQLQJ SURJUDPPH WKH
IROORZLQJ

*HQHUDO 6NLOOV
$SSO\ NQRZOHGJH VNLOOV LQ GD\ WR GD\ SUDFWLFH
$SSO\ SULQFLSOHV RI HWKLFV
$QDO\IH WKH RXWFRPH RI WUHDWPHQW
(YDOXDWH WKH VFLHQWLILF OLWHUDWXUH DQG LQIRUPDWLRQ WR GHFLC
SDUWLFLSDWH DQG LQYROYH LQ SURIHVVLRQDO ERGLHV
6HOlI DVVHVVPHQW ZLOOLQJQHVV WR XSGDWH WKH NQRZOHGJH VNLC
,QYROYHPHQW LQ VLPSOH UHVHDUFK SURMHFWYV
OLQLPXP FRPSXWHU SURILFLHQF\ WR HQKDQFH NQRZOHGJH DQG VNLOO\
5HIHU SDWLHQWYVY IRU FRQVXOWDWLRQ DQG VSHFLDOL]HG WUHDWPHQW
%DVLF VWXG\ RI IRUHQVLF RGRQWRORJ\ DQG JHULDWULF GHQWDO SURE

3UDFWLFH ODQDJHPHQW
(YDOXDWH SUDFWLFH ORFDWLRQ SRSXODWLRQ G\QDPLFV UHLPEXUVHI
&R RUGLQDWH VXSHUYLVH WKH DFWLYLWLHV RI DOOLHG GHQWDO KHD
ODLQWDLQ DOO UHFRUGYV
,PSOHPHQW PRQLWRU LQIHFWLRQ FRQWURO DQG HQYLURQPHQWDO VD
3UDFWLFH ZLWKLQ WKH VFRSH RI RQH-V FRPSHWHQFH

&RPPXQLFDWLRQ &RPPXQLW\ 5HVRXUFHV
$VVHVV SDWLHQWYV JRDOV YDOXHV DQG FRQFHUQV WR HVWDEOLVK UDS
$EOH WR FRPPXQLFDWH IUHHO\ RUDOO\ DQG LQ ZULWLQJ ZLWK DOO FR
SDUWLFLSDWH LQ LPSURYLQJ WKH RUDO KHDOWK RI WKH LQGLYLGXDOYV

3DWLHQW &DUH 2 '"LDIJQRVLV
2EWDLQLQJ SDWLHQW -V KLVWRU\ LQ D PHWKRGLFDO ZD\
3HUIRUPLQJ WKRURXJK FOLQLFDO H[DPLQDWLRQ
6HOHFWLRQ DQG LQWHUSUHWDWLRQ Rl FOLQLFDO UDGLRORJLFDO DQG
2EWDLQLQJ DSSURSULDWH FRQVXOWDWLRQ
$UULYLQJ DW SURYLVLRQDO GLIIHUHQWLDO DQG ILQDO GLDJQRVLV

3DWLHQW &DUH 2 7TUHDWPHQW 30DQQLQJ
,QWHJUDWH PXOWLSOH GLVFLSOLQHV LQWR DQ LQGLYLGXDO FRPSUHK
GLDJQRVWLF DQG SURJQRVWLF LQIRUPDWLRQ
$EOH WR RUGHU DSSURSULDWH LQYHVWLJDWLRQYV

3DWLHQW &DUH 2 7TUHDWPHQW
SHFRJQLWLRQ DQG LQLWLDO PDQDJHPHQW RI PHGLFDO HPHUJHQFLHYV
WUHDWPHQW
3HUIRUP EDVLF FDUGLDF OLIH VXSSRUW
ODQDJHPHQW RI SDLQ LQFOXGLQJ SRVW RSHUDWLYH
$GPLQLVWUDWLRQ RI DOO IRUPV Rl ORFDO DQDHVWKHVLD
$GPLQLVWUDWLRQ RI LQWUD PXVFXODU DQG YHQRXV LQMHFWLRQV
3UHVFULSWLRQ RI GUXJV SUH RSHUDWLYH SURSK\ODFWLF DQG WKHUD



8QFRPSOLFDWHG H[WUDFWLRQ RI WHHWK
7UDQVDOYHRODU H[WUDFWLRQV DQG UHPRYDO Rl VLPSOH LPSDFWHG W/
OLQRU RUDO VXUJLFDO SURFHGXUHYV

ODQDJHPHQW Rl 2UR IDFLDO LQIHFWLRQV

6LPSOH RUWKRGRQWLF DSSOLDQFH WKHUDS\

7DNLQJ SURFHVVLQJ DQG LQWHUSUHWDWLRQ RI YDULRXV W\SHV RI LQ
9DULRXV NLQGV RI UHVWRUDWLYH SURFHGXUHV XVLQJ GLIIHUHQW PDYV
6LPSOH HQGRGRQWLF SURFHGXUHYV

5SHPRYDEOH DQG IL[HG SURVWKRGRQWLFV

9DULRXV NLQGV RI SHULRGRQWDO WKHUDS\

25%$/ 0(',&,1( 5$',2/2*<
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$EOH WR LGHQWLI\ SUHFDQFHURXY DQG FDQFHURXV OHVLRQV RI WKH R
VSHFLDOLW\ IRU WKHLU PDQDJHPHQW

6KRXOG KDYH DQ DGHTXDWH NQRZOHGJH DERXW FRPPRQ ODERUDWRU\
RI WKHLU UHVXOWYV

6KRXOG KDYH DGHTXDWH NQRZOHGJH DERXW PHGLFDO FRPSOLFDWLR
VIVWHPLFDOO\ FRPSURPLVHG SDWLHQWY DQG WDNH SULRU SUHFDXWIL
PHGLFDO VSHFLDOLVW

+DYH DGHTXDWH NQRZOHGJH DERXW UDGLDWLRQ KHDOWK KD]DUGV UDI
&RPSHWHQW WR WDNH LQWUD RUDO UDGLRJUDSKY DQG LOQWHUSUHW WK
*DLQ DGHTXDWH NQRZOHGJH RI YDULRXV H[WUD RUDO UDGLRJUDSKLF
VLDORJUDSK\

%H DZDUH Rl WKH LPSRUWDQFH RI LQWUD DQG H[WUD RUDO UDGLRJUD!
HVWLPDWLRQ

6KRXOG EH IDPLOLDU ZLWK MXULVSUXGHQFH HWKLFVY DQG XQGHUVWDC
ZLWK UHVSHFW WR ODZ

3$(',$75,& 35(9(17,9( '(17,675<
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$EOH WR LQVWLOO D SRVLWLYH DWWLWXGH DQG EHKDYLRXU LQ FKLOGL
WKH SULQFLSOHV RI SUHYHQWLRQ DQG SUHYHQWLYH GHQWLVWU\ ULJKYV
$EOH WR JXLGH DQG FRXQVHO WKH SDUHQWYV LQ UHJDUGV WR YDULRXV
GLIITHUHQW IDFHWV RI SUHYHQWLYH GHQWLVWU\

$EOH WR WUHDW GHQWDO GLVHDVHV RFFXUULQJ LQ FKLOG SDWLHQW
$EOH WR PDQDJH WKH SK\VLFDOO\ DQG PHQWDOO\ FKDOOHQJHG GLVDEC
HITLFLHQWO\ WDLORUHG WR WKH QHHGV RI LQGLYLGXDO UHTXLUHPHQW

257+2'217,86 '(172)$&,%/ 257+23%$(',&6
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8QGHUVWDQG DERXW QRUPDO JURZWK DQG GHYHORSPHQW RI IDFLDO V!
SLOSRLQW REHUUDWLRQV LQ JURZWK SURFHVY ERWK GHQWDO DQG VNH
'LDIJQRVH WKH YDULRXV PDORFFOXVLRQ FDWHJRULHYV

$EOH WR PRWLYDWH DQG H[SsODLQ WR WKH SDWLHQW DQG SDUHQW DE
30DbQ bQG H[HFXWH SUHYHQWLYH RUWKRGRQWLFY VSDFH PDLQWDLQFH
30DbQ bQG H[HFXWH LQWHUFHSWLYH RUWKRGRQWLFVY KDELW EUHDNLQJ
ODQDJH WUHDWPHQW RI VLPSOH PDORFFOXVLRQ VXFK DV DQWHULRU VS
+DQGOH GHOLYHU\ DQG DFWLYDWLRQ RI UHPRYDEOH RUWKRGRQWLF DS
'LDIJQRVH DQG DSSURSULDWHO\ UHIHU SDWLHQWYV ZLWK FRPSOH[ PDORF

3(5,2'2172/2*<
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'LDIJQRVH WKH SDWLHQWY SHULRGRQWDO SUREOHP SODQ DQG SHUIRU
&RPSHWHQW WR HGXFDWH DQG PRWLYDWH WKH SDWLHQW

&RPSHWHQW WR SHUIRUP WKRURXJK RUDO SURSK\OD[LV VXEJLQJLYDO
SHULRGRQWDO VXUJLFDO SURFHGXUHV

*LYH SURSHU SRVW WUHDWPHQW LQVWUXFWLRQV DQG GR SHULRGLF UH
)DPLOLDU ZLWK FRQFHSWV RI RVVHRLQWHJUDWLRQ DQG EDVLF VXUJLFD

35267+2'217,&6 $1' &52:1 %5,"'*(
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$EOH WR XQGHUVWDQG DQG XVH YDULRXVY GHQWDO PDWHULDOV
&RPSHWHQW WR FDUU\ RXW WUHDWPHQW RI FRQYHQWLRQDO FRPSOHWH
IDEULFDWH IL[HG SDUWLDO GHQWXUHV

$EOH WR FDUU\ RXW WUHDWPHQW RI URXWLQH SURVWKRGRQWLF SURFH
)DPLOLDU ZLWK WKH FRQFHSW RI RVVHRLQWHJUDWLRQ DQG WKH YDOXH
SURFHGXUHYV

&216(59%$7,9( '(17,675< $1' (1'2'217,&6
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&RPSHWHQW WR GLDJQRVH DOO FDULRXV OHVLRQV

&RPSHWHQW WR SHUIRUP &0DVV , DQG &0DVV ,, FDYLWLHY DQG WKHLU
5HVWRUH FODVV 9 DQG &0ODVV ,,, FDYLWLHV ZLWK JODVV LRQRPHU FHPF
$EOH WR GLDJQRVH DQG DSSURSULDWHO\ WUHDW SXOSDOO\ LQYROYHG
$EOH WR SHUIRUP 5&7 IRU DQWHULRU WHHWK

&RPSHWHQW WR FDUU\ RXW VPDOO FRPSRVLWH UHVWRUDWLRQV
8QGHUVWDQG WKH SULQFLSOHVY RI DHVWKHWLF GHQWDO SURFHGXUHYV
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Y $EOH WR DSSO\ WKH NQRZOHGJH JDLQHG LQ WKH EDVLF PHGLFDO DQG F
RI SDWLHQWYVY ZLWK VXUJLFDO SUREOHPYV

Y% $EOH WR GLDJQRVH PDQDJH DQG WUHDW SDWLHQWYV ZLWK EDVLF RUDO

Y% +DYH D EURDG NQRZOHGJH RI PD[LOORIDFLDO VXUJHU\ DQG RUDO LPSO|

Y% 6KRXOG EH IDPLOLDU ZLWK OHJDO HWKLFDO DQG PRUDO LVVXHV SH
FRPPXQLFDWLRQ VNLOOV

Y% 6KRXOG KDYH DFTXLUHG WKH VNLOO WR H[DPLQH DQ\ SDWLHQW ZLW|
RUGHUO\ PDQQHU

Y 8QGHUVWDQG DQG SUDFWLFH WKH EDVLF SULQFLSOHV RI DVHSVLV DQG

Y 6KRXOG EH FRPSHWHQW LQ WKH H[WUDFWLRQ Rl WKH WHHWK XQGHU ER

Y &RPSHWHQW WR FDUU\ RXW FHUWDLQ PLQRU RUDO VXUJLFDO SURFF
H[WUDFWLRQ IUHQHFWRP\ GHQWR DOYHRODU SURFHGXUHV VLPSOH LF

Y &RPSHWHQW WR DVVHVV SUHYHQW DQG PDQDJH FRPPRQ FRPSOLFDWL
PLQRU RUDO VXUJHU\

Y% $EOH WR SURYLGH SULPDU\ FDUH DQG PDQDJH PHGLFDO HPHUJHQFLHV |

Y% )DPLOLDU ZLWK WKH PDQDJHPHQW RI PDMRU RUDO VXUJLFDO SUREOHP"
SDWLHQW PDQDJHPHQW

38%/,& +($/7+ '(17,675<

Y $SSO\ WKH SULQFLSOHV RI KHDOWK SURPRWLRQ DQG GLVHDVH SUHYHQ

Y +DYH NQRZOHGJH RI WKH RUJDQL]DWLRQ DQG SURYLVLRQ RI KHDOWK FI
KRVSLWDO VHUYLFH

Y +DYH NQRZOHGJH Rl WKH SUHYDOHQFH RI FRPPRQ GHQWDO FRQGLWLRQ

Y +DYH NQRZOHGJH RI FRPPXQLW\ EDVHG SUHYHQWLYH PHDVXUHYV

Y +DYH NQRZOHGJH RI WKH VRFLDO FXOWXUDO DQG HQY )DFWRUV ZKLFK

Y $GPLQLVWHU DQG K\JLHQH LQVWUXFWLRQV WRSLFDO IOXRULGH WKHUD

Ya (GXFDWH SDWLHQWY FRQFHUQLQJ WKH DHWLRORJ\ DQG SUHYHQWLRQ R
DVVXUH UHVSRQVLELOLW\ IRU WKHLU RUDO KHDOWK

0,1,080 :25.,1* +2856 )25 ($&+ 68%-(&7 2) 678'<
% ' 6 &2856(

7KH IROORZLQJ KDV EHHQ VXEVWLWXWHG LQ WHUPV RY" UG
$XIXVWLQ WKH *DJHWWH RI ,QGLD DQG WKH VDPH LV DV XQGHU

BXEMHFWYV JTHFWXUHSUDFWLFD®@OLOLFDERWDO +RXUV
4RXUV  +RXUV +RXUV
*HQHUDO +XPDO $ODWRP\ QFDXGL — —
{(PEUV\RORJI\ 2VWHRORJI\ DQG +LVWRORJ\
*HQHUDO +XPDQ 3K\VLRORJ\ — — —
Y%LRFKHPLVWU\ — — S
"HOWDO ODWHULDOV — — —
"HOWDO $QDWRP\ (PEU\RORJ\ — — —
DOG 2UDO +1L VWRORJ\
"HOWDO 3KDUPDFRORJ\ 7KHUDSHXWLFV — —
*HOHUDO 3DWKRORJ\ — — —
OLFURELRORJ\ - - S
*HOHUDO OHGLFLQH — _ —
*HOHUDO 6XUJHU\ —
2UDO 3DWKRORJ\ OLFURELRJRJ\ _ — —
2UDO OHGLFLOH 5DGLRORJ) —
3DHGLDWULF 3UHYHOWLYH 'HQWLVWU\ — —
2UWKRGROWLWDO RH®/KRSDHGLFV_ — —
B3HULRGRQWRORJ\ — — —
2UDO  OD[LOORIDFLDO 6XUJHU\ — — —
ESROVHUYDWLYH "HQWLVWU\ — — — —
{QGRGRQWLFV

S3URVWKRGROWLEY—&URZQ %UI-GIH — — —
3XEOLF +HDOWK '"HQWLVWU\ — — —

ZRWDO I I I I

1 RWH
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6 XEMHFW ITHFWSUDHW L FOOLQLFDO7RWDA(Q
+R XUV +R XU\ +R XUV, +R XUV
*HQHUDO +XPDQ $QDWRP\ ,QFOXGLIQJ (PEUVRORJ\
2VWHRORJ\ DQG +LVWRORJ\
*HQHUDO +XPDQ 3K\WLRORJ\
%LRFKHPLVWU\
'"HQWDO $QDWRP\ (PEUVRORJ\
DQG 2UDO +LVWRORJ\
'HQWDO ODWHULDOV
3UH FOLQLFDO 3URVWKRGRQWLFV &URZQ %ULGJH
7TRWDO
., % ' 6
6 XEMHFW /IHFWRUBFWLFR@LQLEFDO7RWDAC
+R XUV +R XUV +R XUV +R XUV
*HQHUDO '"HQWDO 3KDUPDFRORJ\DQG WKHUDSHXWLRHV
*HQHUDO 3DWKRORJ\
OLFURELRORJ
'"HQWDO ODWHULDOV
2UDO 3DWKRORJ\ DQG 2UDO OLFURELRORJ\
3UH &OLQLFDO 3URVWKRGRQWLFV &URZQ OULGJH
3UH &OLQLFDO &RQVHUYDWLYH "HQWLVWU\
7RWDO




6 XEMHFW

JHF
+RXUV

W X3JUHD F W L
+RXUV

FD@OLQLF
+RXUV

DO 7RWDAC
+RXUV

*HQHUDO OHGLFLQH
*HQHUDO 6 XUJHU\
2UDO 3DWKRORJ\ DQG 2UDO

OLFURELRORJ\

2UDO OHGLFLQH DQG 5DGLRQRJ\

S3SDHGLDWULF DQG 3UHYHQWLYH "HQWLYWU\
2UWKRGRQWLFYVY '"HOWRIDFLUDO 2UWKRISDHGLFV
BHULRGRQWRORJ\

2UDO OD[LOORIDFLDO 6XUJHU\
&RQVHUYDWLYH '"HOWLVWU\ | (QGRGRQWLFV
SURVWKRGRQWLFV DQG &URZQ %ULGJH

7TRWDO

9 % ' 6

7KH IROORZLQJ KDV EHHQ VXEVWLWXWHG LQ WHUPV RY® UG
$XIXVWLQ WKH *DJHWWH RI ,QGLD DQG WKH VDPH LV DV XQGHU

S XEMHFW +HFWXUH 3UBDFWLFDGOLQLFDOZARWDQ(
+R XUV +RXUV +R XUV +RXUV
2Ub0o0 O0HGLFLOQH DOQG 5DGLRORJ\ — — —
3DbHGLEDWULF DOQG 3UHYHQWLYH "HQWLYWU\ — —
2UWKRGROWILFEFY HOWRIDFILIDO 2UWKRISDHGLFV — —
3HULRGROWRORJ\ — — —
2Ub0o0—0bHLOORIBDFILDO 6 XUJHU\ — — —
&ROVHUYDWLYH 'HOWLVWU\ | (QGRGRQWLFV — —
BURVWRGROWLFY DOG &URZQ %ULGJH — —
3XEOLF +HDOWK '"HQWLVWU\ — — —
+RWDO — —  —
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+RXUV +RXUV +R XUV +RXUV
2Ub0o0—0b[HLOORIBFILDO 6 XUJHU\ — — —




S ROVHUYDWLEYH HOWEMVWUN | (QGRGRQWLFV — —
SURVWRGROWLFV-DOG&URZQ %UYLGIH — —
3XEOLF +HDOWK '"HQWLVWU\ — — —

+RWDO — — —

7KH IROORZLQJ KDV EHHQ VXEVWLWXWHG RQO\ IRU 3XQMDE DC
QRWLILFDWLR Q"S$OEIXMWHGWRKH *D]JHWWH RI ,QGLD

KvoC 1ii6 §Z ~Wpvi ~ v ZE WE +Z« Aloo Z?AC & (ModdA
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1RWH

7KH IROORZLQJ IRRWQRWH KDV EHHQ PRGLILHG GHOHWHG DV
SXEOLVK¥M$XRAVWLQ WKH *DJHWWH RI ,QGLD

%HKDYLRUDO 6FLHQFHY &0DVVHVYWHKDOO FRPPHQFH LQ

JRUHQVLF RGRQWRORJ\ VKDOO EH FRYHUHG LQ WKH GHSDUWPHQW RI 2ULC
UG<HDU

(VWKHWLF '"HQWLVWU\ VKDOO EH FRYHUHG LQ WKH '"HSDUWPHQWYV RI &RQV
GXULQ@J Wik HDU

2UDO ,PSODQWRORJ\ VKDOO EH FRYHUHG LQ WKH 'HSDUWPHQW RI OD[LC
&URZQ %ULGJH DQG 3HULRGRGWRBSRDUVXULQJ

(WKLFV DQG GHQWDO MXULVSUXGHQFH VKDOO EHFWMW%M%%&%DEWEOLF+H\

oW ADOLQVWLWXWLRQLQ o)
X &RPSUHKF
DOWK
CLUHDBW H -
, , / &RQ\
4%£GH4HH##W%G#QMHLDQRQ+%£W%4BL%QW+R+%%EOLF+HDOWK '"HQWLVW
7KH PLQLPXP ZRUNLQJ KRXUV LQGLFDWHG HDFK \HDU RI VWXG\ GRHV QF
YDFDWLRQ DQG RQH PRQWK RI XQLYHUVLW\ H[DPLQDWLRQ

W LV WKH SUHURJDWLYH RI WKH "HQWDO &RXQFLO RI ,QGLD|WR F
FROOHJHVY DW DQ\ WLPH GXULQJ WKH FDOHQGDU \HDU IRU LQVBHFWI
WKH LOWHUQVKLS QRUPV DV ODLG GRZQ E\ '&,

5(&200(1'(" %22.6

+XPDQ $QDWRP\ (PEU\RORJ\ +LVWRORJ\ OHGLFDO *HQHWLFV
61(// 5LFKDUG 6 &OLQLFDO $QDWRP\ IRU OHGLFDO 6WXGHQWYV (G

%RVWRQ

5- /$67-6 $SQDWRP\ 2 0 POHBQWLRQ

520$1(6 * - &XQQLQJKDP 0DQXDO RI 3UDFWLFDO $QDWRP\ +HDZC
(G 9RO ,,, 2[IRUG OHGLFDO SXEOLFDWLRQ

"+($7(5 %85.,77 '$1,(/6 )XQFWLRQDO +LVWRORJ\ (G &KXUFKLOO /I
6$'/(5 /$1*0$1-6 OHGLFDO (PEU\RORJ\ (G

-$0(6 ( $1'(5621 *UDQW-V $WODV Rl $QDWRP\ :LOOLDPV :LONLQV
:,//,$06 *UD\-V $QDWRP\ (G &KXUFKLOO /LYLQJVWRQH

(0(5< OHGLFDO *HQHWLFYV

3K\WLRORJ\
*X\WRQ 7H[W ERRN RI 3KMNGLRAOLRI
*DQRQJ 5HYLHZ RI OHGLFDOVBKGYWRGRRJ\
9DQGHU +XPDQ SK\VKHR®RWLRQ
&KRXGKDUL &RQFLVH OHGLRDAGKVLRRORJI\
&KDWHUMHH +XPDQ 3K¥AIGRGR.RQ
$ . -DLQ +XPDQ 3K\VLRORJ\ IRU %IGLWLRBQW V
%HUQH /HYH\ 3K\VLR®RWLRQ
"HVW %HVW 7D\ORU-V 3K\VLRORJLFDO EDWKNGRIWDORGLFDO 3UDFWLV
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5DQQDGH 3UDFWLFDOVEKGYWRERRJ\
*KDL D WH[W ERRN Rl SUDFWLFDO SK\VLRORJ\
+XWFKLVRQ:-V &OLQLFDGMGHWKRG V

%LRFKHPLVWU\
&RQFLVH WH[W ERRN RI YHRBEMHRQ/WU\ 7 1 3DWWDELUDPDQ
IXWULWLRQDO %LRFKHPLVWU\ 6 SDPDNULVKQDQ DQG 6 9 5DR
/IHFWXUH QRWHYV LQ %LRFKHPLVWU\ -. .DQGOLVK

5()(5(1&( %22.6
7H[W ERRN RI %LRFKHPLVWU\ ZLWK FOLQLFDO FRUUHODWLRQV 7
+DUSHU-V %LRFKHPLVWU\ 5. 0OXUUD\ HW DO
%DVLF DQG DSSOLHG 'HQWDO %LRFKHPLVWU\ 5$' :LOOLDPV -

'"HQWDO $QDWRP\ (PEU\RORJ\ DQG 2UDO +LVWRORJ\
2UEDQ V 2UDO +LVWRORJ\ (PEU\RORJ\ 6 1 %KDVNDU
2UDO '"HYHORSPHQW +LVWRORJ\ -DPHV $YHU\
:KHHOHU V '"HQWDO $QDWRP\ 3K\WLRORJ\ 2FFOXVLRQ ODMRU 0 $V
'HQWDO $QDWRP\ LWV UHOHYDQFH WR GHQWLVWU\ :RHOIHO 6FKF
$SSOLHG 3K\WWLRORJ\ RI WKH PRXWK /DYHOOH
3K\ WLRORJ\ %LRFKHPLVWU\ RI WKH PRXWK -HQNLQV

*HQHUDO 3DWKRORJ\
S5REELQV 2 SADWKRORJLF %DVLV RI 'LVHDVH &RWUDQ .XPDU 5REELQV
$QGHUVRQ:-V 3IDWKRORJ\ 9RO (GLWRUV 2 |YDQ 'DPMDQRY -DPHV
'LQWUREH: -V FOLQLFD®H+ DAHPODRMHROIORI)RHUVWHU $WKHQV /XNHQV

OLFURELRORJ\
7H[W ERRN RI OLFURELRORJ\ 25 $QDQWKDQDUD\DQ & . -D\DUDP 3DQL
OHGLFDO OLFURELRORJ\ 2 'DYLG *UHHQZRRG HW DO
OLFURELRORJ\ 2 3BUHVFRWW HW DO
OLFURELRORJ\ 2 %HUQDUG ' 'DYLV HW DO
&OLQLFDO 3DWKRJHQLF OLFURELRORJ\ 2 %DUEDUD - +RZDUG HW DO
OHFKDQLVPV RI OLFURELDO GLVHDVHY 2 ORVHOLR 6FKDHFKWHU HW D¢
,PPXQRORJ\ DQ ,QWURGXFWLRQ 2 7L]DUG
,PPXQRORPHGLWLRQ 2 (YDQ 5RLWW HW DO

'HQWDO ODWHULDOV
3KLOOLSY 6FLHQFH RI '"HQWDO ODWHULDOV 2 WK HGQ .HQQHWK - %
5SHVWRUDWLYH 'HQWDO ODWHULDOYV HGQ 5REHUW * &UDLJ
1RWHV RQ '"HQWDO ODWHULDOV ( & &RPEH
3UHS 0DQXDO IRU XQGHUJUDGXDWHY 2 '"HQWDO ODWHULDOV 2 'U 0 6
% 3DWLO

*HQHUDO DQG GHQWDO SKDUPDFRORJ\ DQG WKHUDSHXWLFYV
56 6DWRVNDU .DOH %KDQGDUNDU:V 3KDUPDFRORJ\ DQG 3KDUPDF
%RPED\ 3BRSXODU 3UDNDVKDQ
%HUWDP * .DW]XQJ %DVLF DQG &0OLQLFDO SKDUPDFRORJ\ WK HG
IDXHUHQFH "5 &OLQLFDO 3KDUPDFRORJ\ WK HG &KXUFKLOO /LYL

6DWRVNDU 5 6 %KDQGDUNDU 6 ' SKDUPDFRORJ\ DQG 3KDUPDF
SDUW LL WK 3RSXODU 3UDNDVKDQ %RPED\
7TULSDWKL . ' (VVHQWLDOV RI OHGKRDRD -BDK O IR DFRROWRKH U V

*HQHUDO OHGLFLQH
7THIWERRN RI OHGLFLQH 'DYLGVRQ
7THIWERRN RI OHGLFLQH +XWFKLQVRQ

*HQHUDO 6XUJHU\
6KRUW SUDFWLFH RI 6 XUJHU\ %DLO\ J/RYH

2UDO 3DWKRORJ\ 2UDO OLFURELRORJ\
$ 7THIW %RRN RI 2UDO 3DWKRORJ\ 6KDIHU +LQH /[HY\
2UDO 3DWKRORJ\ &OLQLFDO 3DWKRORJLF FRUUHODWLRQV 5HJH]L
2UDO 3DWKRORJ\ 6RDPHVY 6RXWKDP
2UDO 3DWKRORJ\ LQ WKH 7URSLFV 3UDEKX :LOVRQ -RKQVRQ 'DI

3XEOLF +HDOWK "HQWLVWU\
"HOQWLVWU\ '"HQWDO 3UDFWLFH DQG &RPPXQLW\ E\ 'DYLG ) 6WULIIC
: % 6DXQGHUV &RPSDQ\
BULQFLSOHV RI '"THQWDO 3XEOLF +HDOWK EWY{GRMA\LRRUVH "XQQZDUC
8QLYHUVLW\ 3UHVV



'"HQWDO 3XEOLF +HDOWK DQG &RPPXQLW\ 'HQWLVWU\ (G E\ $QWKR
& 9 ORVE\ &RPSDQ\

&RPPXQLW\ 2UDO +HDOWK $ V\VWHP DSSURDFK E\ 3DWULFLD 3 &
SXEOLVKHG E\ $SSOHWRQ &HQWXU\ &URIWV 1HZ <RUN

&RPPXQLW\ '"HQWLVWU\ $ SUREOHP RULHQWHG DSSURDFK E\ 3 &
9RO E\ 6BWHSKHQ / 6LOYHUPDQ DQG $PHV ) 7U\RQ 6HULHV HGL\
3XEOLVKLQJ FRPSDQ\ ,QF /LWWOHWRQ ODVVDFKXVHOWWYV

'HQWDO 3XEOLF +HDOWK $Q ,QWURGXFWLRQ WR &RPPXQLW\ 'HQV
60ODFN DQG %UDLQ %XUW 3XEOLVKHG E\ -RKQ :ULJWK DQG VRQV %
2UDO +HDOWK BXUYH\V %DVWHBELOMMRCRGY SXEOLVKHG E\ : + 2
DYDLODEOH DW WKH UHJLRQDO RIILFH 1HZ '"HOKL

3UHYHQWLYH OHGLFLQH DQG +\JLHQH %\ OD[F\ DQG 5RVHQDX SXEOC
&URIWYV

SUHYHQWLYH 'HQWLVWU\ E\ - 2 )RUUHVW SXEOLVKHG E\ -RKQ :ULJ
3UHYHQWLYH '"HQWLVWU\ E\ 0XUUD\

7H[W %RRN Rl 3UHYHQWLYH DQG 6RFLDO OH@KHFGQWLRQ@DUN DQG SI
&RPPXQLW\ '"HQWLVWU\ E\ 'U 6REHQ 3HWHU

, QWURGXFWLRQ WR %LR VWDWLVWLFV E\ % . ODKDMDQ
,QWURGXFWLRQ WR 6WDWLVWLFDO OHWKRGV E\ *UHZDO

3DHGLDWULF DQG 3UHYHQWLYH 'HQWLVWU\
3HGLDWULF '"HQWLVWU\ ,QIDQF\ WKURXJK $GROHVFHQFHV 2 3LQNK
&OLQLFDO 8VH RI JOXRULGHV 2 6BWHSKHQ + :HL
8QGHUVWDQGLQJ RI '"HQWDO &DULHV 2 1LNL )RUXN
+DQGERRN Rl &OLQLFDO 3HGRGRQWLFV 2 . HQQHWK
'"HQWLVWU\ IRU WKH &KLOG DQG $GROHVFHQFH 2 OF 'RQDOG
3HGLDWULF '"HQWLVWU)\ 2 'DPOH 6 *
%HKDYLRXU ODQDJHPHQW 2 :ULJKW
7UDXPDWLF ,QMXULHV 2 $QGUHDVRQ
7H[WERRN RI 3HGRGRQWLFV 2 'U 6KREKD 7DQGRQ

2UDO OHGLFLQH DQG 5DGLRORJ\
D 2UDO 'LDJQRVLV 2UDO OHGLFLQH 2UDO 3DWKRORJ\
%XUNLW 2 2UDO OHGLFLQH 2 - % /LSSLQFRWW &RPSDQ\
&ROHPDQ 2 3ULQFLSOHV RI 2UDO 'LDJQRVLV 2 ORVE\ <HDU %RRN
-RQHV 2 2UDO ODQLIHVWDWLRQV RI 6\WVWHPLF 'LVHDVHV 2 : % 6DXQ
OLWFKHOO 2 2UDO 'LDJQRVLV 2UDO OHGLFLQH
HUU 2 2UDO 'LDJQRVLYV
OLOOHU 2 2UDO 'LDJQRVLV 7UHDWPHQW
+XWFKLQVRQ 2 FOLQLFDO OHWKRGYV
2UDO 3DWKRORJ\ 2 6KDIHUV
6RQLV 6 7 )DJLR 5 & DQG )DQJ / 3ULQFLSOHV DQG SUDFWLFH RI
E 2UDO 5DGLRORJ\
'KLWH *RD] 2 2UDO 5DGLRORJ\ 2 ORVE\ \HDU %RRN
"HDKUPDQ 2 '"HQWDO 5DGLRORJ\ 2 & 9 ORVE\ &RPSDQ\
6WDIQH 2 2UDO 5RHQWJHQRJUDSKLF 'LDJQRVLV 2 : % 6DXQGHUV &R
F JRUHQVLF 2GRQWRORJ\
'HUHN + &ODUN 2 3UDFWLFDO )RUHQVLF 2GRQWRORJ\ %XWWHUZR!
& OLFKDHO %f0AHUWHOO 2 0DQXDO Rl )RUHQVLF 2GRQWRORJ\ )RUH

2UWKRGRQWLFYV DQG '"HQWRIDFLDO 2UWKRSHGLFV
&RQWHPSRUDU\ 2UWKRGRQWLFV :LOOLDP 5 3URIILW
2UWKRGRQWLFV JRU '"HQWDO BWXGHQWY :KLWH $QG *DUGLQHU
+DQGERRN 21 2UWKRGRQWLFV OR\HUV
2UWKRGRQWLFV 3ULQFLSOHV $QG 3UDFWLFH *UDEHU
'"HVLJQ &RQVWUXFWLRQ $QG 8VH 21 5SHPRYDEOH 2UWKRGRQWLF $S
&OLQLFDO 2UWKRGRQWLFV 9RO 6DO]PDQQ

2UDO DQG OD[LOORIDFLDO 6XUJHU\
,PSDFWHG WHHWK $00LQJ -RKQ ) HWDO
BULQFLSOHV RI RUDO DQG PD[LOORIDFLDO VXUJHU\ 9RO 3SHW
+DQGERRN RI PHGLFDO HPHUJHQFLHV LQ WKH GHQWDO RIILFH 0D
.LOOH\V J)UDFWXUHV RI WKH PDQGLEOH %DQNV 3
.LOOH\V IUDFWXUHV RERNKMKPHLEDEFQBO VNHOHWRQ %DQNV 3
.LOOH\ DQG .D\V RXWOLQH RI RUDO VXUJHU\ 2 3DUW 6HZDUG *5
(VWVWHQWLDOV RI VDIH GHQWLVWU\ IRU WKH PHGLFDOO\ FRPSURPLVF
((WUDFWLRQ RI WHHWK +RZH */
OLQRU 2UDO 6XUJHU\ +RZH */

SURVWKRGRQWLFV &URZQ %ULGJH
6\OODEXV RI &RPSOHWH GHQWXUH E\ 2 &KDUOHV 0 +HDUWZHOO -U



%RXFKHU:-V "S3URVWKRGRQWLF WUHDWPHQW IRU HGHQWXORXYV SDW
(VVHQWLDOV RI FRPSOHWH GHQWXUH SURVWKRGRQWLFV E\ 2 6KHC(
OD[LOORIDFLDO SURVWKHWLFV E\ 2 :LOODP 5 /DQH\

OF&UDNHQ:-V 5HPRYDEOH SDUWLDO SURVWKRGRQWLFYV
5HPRYDEOH SDUWLDO SURVWKGRQWLFV E\ 2 (UQHVW / OLOOHU DQ

SHULRGRQWRORJ\
*OLFNPDQ:V &0OLQLFDO 3HULRGRQWRORJ\ 2 &DUUDQ]D

5()(5(1&( %22.6
(VWHQWLDOV Rl 3HULRGRQWRORJ\ DQG 3HULRGRQWLFV 2 7RUTXLO
&RQWHPSRUDU\ 3HULRGRQWLFV 2 &RKHQ
3HULRGRQWDO WKHUDS\ 2 *ROGPDQ
2UEDQV- 3HULRGRQWLFV 2 2UEDQ
2UDO +HDOWK 6XUYH\ 2 : + 2
3UHYHQWLYH 3HULRGRQWLFV 2 <RXQJ DQG 6WLIIOHU
3XEOLF +HDOWK 'HQWLVWU\ 2 60DFN
$GYDQFHG 3HULRGRQWDO 'LVHDVH 2 -RKQ 3ULFKDUG
SUHYHQWLYH '"HQWLVWU\ 2 )RUUHVW
&OLQLFDO 3HULRGRQWRORJ\ 2 -DQ /LQGKH
3HULRGRQWLFV 2 %DHU ORUULYV

&RQVHUYDWLYH '"HQWLVWU\ DQG (QGRGRQWLFV
(VWKHWLF JXLGHOLQHV IRU UHVWRUDWLYH GHQWLVWU\ 6FKDUHU
(VWKHWLFV Rl DQWHULRU IL[HG SURVWKRGRQWLFV &KLFKH *- 3
(VWKHWLF WKH WUHDWPHQW RI IDFLDO IRUP 9RO OF 1DPDUD

$HVWKHWLF "HQWLVWU\
$HVWKHWLF JXLGHOLQHYV IRU UHVWRUDWLYH GHQWLVWU\ 6FKDUH
$HYVWKHWLFVY RI DPQWHULRU IL[HG SURVWKRGRQWLFV &KLFKH *-
$HVWKHWLF WKH WUHDWPHQW RI IDFLDO IRUP 9RO OF 1DPDUL

JRUHQVLF 2GRQWRORJ\
SBUDFWLFDO )RUHQVLF RGRQWRORJ\ 2 '"HUHN &ODUN

2UDO ,PSODQWRORJ\

&RQWHPSRUDU\ ,PSODQW "HQWLVWU\ &DUO ( OLVFK ORVE!
2VVHRLQWHJUDWLRQ DQG 2FFOXVDO 5HKDELOLWDWLRQ +RER 6 , |
4AXLQWHVVHQFH 3XEOLVKLQJ &RPSDQ\ JLUVW (GLWLRQ

%HKDYLRXULDO 6FLHQFH
*HQHUDO SV\FKRORJ\ +DQV 5DM % KDWLD
%HKDYLRXUDO 6FLHQFHY LQ OHGLFDO SUDFWLFH ODQMX OHKWI

(WKLFV
OHGLFDO (WKLFV )UDQFLV & 0 , (G -D\SHH %URWKHUV 1HZ
1RWH %RRNV WLWOHV ZLOO NHHS RQ DGGLQJ LQ YLHZ Rl WKH
6FLHQFHYV

6WDQGDUG %RRNV IURP ,QGLDQ $XWKRUV DUH DOVR UHFRPPHQGHG

/1,67 2) -2851%$/6
-RXUQDO RI '"HQWLVWU\
%ULWLVK '"HQWDO -RXUQDO
,QWHUQDWLRQDO 'HQWDO -RXUQDO
'HQWDO $EVWUDFWYV
-RXUQDO RI $PHULFDQ 'HQWDO $VVRFLDWLRQ
%ULWLVK -RXUQDO RI 2UDO DQG OD[LOORIDFLDO 6XUJHU\
2UDO 6XUJHU\ 2UDO 3DWKRORJ\ DQG 2UDO OHGLFLQH
-RXUQDO RI 3HULRGRQWROJ\
-RXUQDO RI (QGRGRQWLFV
$PHULFDQ MRXUQDO Rl 2UWKRGRQWLFYV DQG 'HQWRIDFLDO 2UWKRS
-RXUQDO RI 3URVWKHWLF '"HQWLVWU\
-RXUQDO RI 3XEOLF +HDOWK '"HQWLVWU\
(QGRGRQWLFV DQG 'HQWDO 7UDXPDWRORJ\
-RXUQDO RI '"HQWDO (GXFDWLRQ
'"HQWDO 8SGDWH
-RXUQDO RI '"HQWDO ODWHULDO

1RWH 7KLV LV WKH PLQLPXP UHTXLUHPHQW ORUH MRXUQDOV ERWK ,QGLD(
IRU LPSDUWLQJ UHVHDUFK RULHQWHG HGXFDWLRQ

,1)5$6758&785( )81&7,21%/ 5(48,5(0(176



$'0,66,216
*HQHUDO )DFLOLWLHYV

$GPLQLVWUDWLYH EOIRFPW
FRQVLVWLQJ RI 2
D 'HDQ -V URRP
E$GPLQLVWUDWLYH RIILFHU-V URRP
F OHHWLQJ URRP
G 21ILFH
H 2IILFH VWRUHYV
| 3DQWU\ HWF

/ILEUDU\ VT IW
FRQVLVWLQJ RI 2
D5HFHSWLRQ ZDLWLQJ
E 3URSHUW\ FRXQWHU
F,VVXH FRXQWHU
G 3KRWRFRS\LQJ DUHD
H5HDGLQJ URRP WR DFFRPPRGDWH RI WRWDO VWXGHQWY VWUHQJW
I 3BRVWJUDGXDWHYV VWDII UHDGLQJ URRP
J -RXUQDO URRP
K $XGLR YLVXDO URRP
L &KLHI OLEUDULDQ URRP
M 6WRUHVY DQG VWRFNLQJ DUHD

IHFWXUH KDOOV 2 VT IW
(DFK KDOO WR DFFRPPRGDWH PRUH RI DGPLVVLRQ VWUHQJIJWK ZLWK
EODFNERDUG PLFURSKRQH DQG IDFLOLWLHYV IRU VOLGH RYHUKHDG DQG |

&EHQWUDO VWRUWV IW
'LWK SURSHU VWRULQJ IDFLOLWLHY OLNH UDFNV UHIULJHUDWRU SUHIHU

ODLQWHQDQFH URRPVT IW
(TXLSSHG ZLWK SURSHU IDFLOLWLHV WR PDLQWDLQ DQG UHSDLU GHQWD
HTXLSPHQWY LQ WKH FROOHJH DQG KRVSLWDO

SKRWRJUDSK\ DQG DUWLVWTURAR P
'LWK SURSHU VWXGLR IDFLOLWLHV IRU FOLQLFDO SKRWRJUDSK\ GHYHC(
PRGHOV HWF

OHGLFDO VWRUHWM 1IW
6WRFNHG ZLWK DOO WKH QHFHVVDU\ GUXJV XVXDOO\ SUHVFULEHG LQ D Gt

$PLQLWLHV DUHDNT IW

%R\V- DQG *LUOV:- ORFNHU URRPYV
%R\V:- DQG *LUOV:- FRPPRQ URRPYV
&RPPRQ URRP IRU QRQ WHDFKLQJ VWDII
&RPPRQ URRP IRU WHDFKLQJ VWDII
&KDQJH URRP IRU PHQ

&KDQJH URRP IRU ZRPHQ

&RPSUHVVRU DQG URRP IRU JDWTS@D QW
$GHTXDWH WR DFFRPPRGDWH UHTXLUHG FDSDFLW\ FRPSUHVVRUV JDV F\O

SROOXWLRQ FRQWURO PHDVXUHV
$00 WKH GHQWDO LQVWLWXWLRQV VKDOO WDNH DGHTXDWH SROOXWLRQ
SObDQW VHZDJH ZDWHU WUHDWPHQW SODQW ODQGVFDSLQJ RI WKH FDPSX

&DIHWDULD/T IW
'LWK DFFRPPRGDWLRQ IRU SHRSOH ZLWK NLWFKHQ VWRUHV ZDVKLQJ I

(IDPLQDWLRQ KDOWI IW
$ VHSDUDWH KDOO IRU XQLYHUVLW\ DQG RWKHU H[DPLQDWLRQ IXUQLVKH
DFFRPPRGDWH VWXGHQWY DW D WLPH

+RVWHOV

7KH KRVWHO DFFRPPRGDWLRQ VKDOO EH SURYLGHG EDVHG RQ QXPEHU F
JLUOV LQ WKH '"HQWDO &ROOHJH FDPSXV LWVHOI 7KH DFFRPPRGDWLRQ P
RYHU D SHULRG RI \HDUYV

6WDIlI TXDUWHUYV
$00 WKH VWDII PHPEHUV WHDFKLQJ DQG QRQ WHDFKLQJ ZRUNLQJ LQ
DGHTXDWH DFFRPPRGDWLRQ LQ WKH DFUHV ODQG HDUPDUNHG IRU WKH
EXLOW LQ D SKDVHG PDQQHU RYHU D SHULRG RI \HDUV

—IGTMmMOoO



30D\ JURXQG
7TKHUH VKDOO EH IDFLOLWLHV IRU ERWK LQGRRU DQG RXW GRRU JDPHV LQ

$JDLQVW 6HULDO 1R $XGLWRULXP WKH ZRUG VHULDO 1R
WHUPV RI VW $PHQGPHQW JQJHWDNXBFDODWLRQLEXWEBHVKHE VRWH R

— $XGLWRULXP

7R DFFRPPRGDWH DW OHDVW SHRSOH FRQVLVWLQJ RI 2

3URSHU VHDWLQJ DUUDQJHPHQWY UHFHSWLRQ FRXQWHU JUHHQ URRPV (
VOLGH DQG PXOWLPHGLD SUHVHQWDWLRQ IDFLOLW\

$JDLQVW 6HULDO 1R /IDERUDWRULHV WKH ZRUG VHULDO 1R
WHUPV RI VW $PHQGPHQW JQJHWDNXBFDODWLRQLEXWEBHVKHE VRWH R

— IDERUDWRULHYV
'"HOQWDO VXEMHFWYV

D3UH FOLQLFDO 3URVWKRGRQWLFY DQG GHQWDO PDWHULDO ODE 2 VT
E 3UH FOLQLFDO FRQVHUYDWLYH ODE 2 VT IW
F 2UDO ELRORJ\ DQG RUDO SDWKRORJ\ ODE 2 VT IW

G /DERUDWRU\ IRU RUWKRGRQWLFV DQG SHGRGRQWLFV 2 VT IW
OHGLFDO VXERMHFWRU LQGHSHQGHQW GHQWDO FROOHJHV VT IW

D$QDWRP\ GLVVHFWLRQ KDOO ZLWK VWRUDJH IRU FDGDYHUV RVWHRO
VT IW

7KH IROORZLQJ KDYH EHHQ DGGHG LQ WHUPV RIYXD/Q $PHQGPHC
LQ WKH *D]JHWWH RI ,QGLD

E 2QH ODERUDWRU\ IRU SK\VLRORJ\ DQG SDWKRORJ\ DQG PLFURELRORJ
URRPV IRU LQGLYLGXDO VXEMHFWYV DWWDORKHG®G WRKLW X$UMBE#+W VT I\

F /DERUDWRU\ IRU ELRFKHPLVWU\ DQG SKDUPDFRORJ\ ZLWK VWRUH DQ
VHSDUDWHO\ IRU ERWK VXEMHAWVY BIWHDKR V X\VETM W F W

&OLQLFDO
D 3URVWKRGRQWLFV 30DVWHU URRP
3RO\PHUV URRP
‘D[ URRP
&DVWLQJ ODERUDWRU\
&HUDPLF ODE « VT W
E &RQVHUYDWLYH '"HQWLVWU\ 2 30DVWHU URRP
&DVWLQJ FHUDPLF ODERUDWRULHV « VT IW
F 2UDO SDWKRORJ\ IRU KLVWRSDWKRORJ\ « VT IW
G +DHPDWRORJ\ DQG FOLQLFDO ELRFKHPLVWU\ D ODERUDWRU\ IRU
LQYHVWLIJDWLRQ DQG XULQH DQDO\VLV « VT IW

$JDLQVW 6HULDO 1R 'LVWLOOHG :DWHU 30DQW WKH ZRUG V
LQ WHUPV RI VW $PHQGPHQW" DRWDIUFDWLRQ B XEOALD/]K KGN R

—'LVWLOOHG :DWHU 30DQW

7KH IROORZLQJ KDYH EHHQ DGGHG DIWHU WKH VXEVWLWXWHG €
$PHQGPHQW QRWLILFH¥WMRLE®RODIXEOLVIKH® RIQY *D]JHWWH RI ,QGLD

S1IRWH OLQLPXP EXLOW XS DUHD RI WKH GHQWDO FROOHJH
VKRXOG QRW EH OHVV“iKHDQ DV SWHU & 5HXODWLRQV

$'0,66,216
*HQHUDO

$GPLQLVWUDWLYH BAORIFMN
FRQVLVWLQJ RI 2
H 'HDQ:V URRP
I $GPLQLVWUDWLYH RIILFHU-V URRP
J OHHWLQJ URRP
K 2IILFH



L 2IILFH VWRUHYV
M 3DQWU\ HWF

I[LEUDU\ VT IW
FRQVLVWLQJ RI 2

D 5HFHSWLRQ ZDLWLQJ3URSHUW\ FRXQWHU
E ,ZVVXH FRXQWHU
F SKRWRFRS\LQJ DUHD
G 5HDGLQJ URRP WR DFFRPPRGDWH RI WRWDO VWXGHQWYV VWUHQ
H SRVWJUDGXDWHY VWDII UHDGLQJ URRP
I -RXUQDO URRP
J $XGLR YLVXDO URRP
K &KLHI OLEUDULDQ URRP
L 6WRUHV DQG VWRFNLQJ DUHD
M ( 8RQVRUWLXP SURYLVLRQ WR EH SURYLGHG LQ WKH &ROOHJIH /LE
1IDWLRQDO OHGLFDO /LEUDU\
IHFWXUH KDOOV 2 VT IW
(DFK KDOO WR DFFRPPRGDWH PRUH RI DGPLVVLRQ VWUHQJIJWK ZLWK

EODFNERDUG PLFURSKRQH DQG IDFLOLWLHYV IRU VOLGH RYHUKHDG DQG |

&HQWUDO VWRUWNVIW
'LWK SURSHU VWRULQJ IDFLOLWLHY OLNH UDFNV UHIULJHUDWRU SUHIHU

ODLQWHQDQFH URRP VT IW
(TXLSSHG ZLWK SURSHU IDFLOLWLHV WR PDLQWDLQ DQG UHSDLU GHQWD
HTXLSPHQWY LQ WKH FROOHJH DQG KRVSLWDO

SKRWRJUDSK\ DQG DUWLVWTUIRWR P
'LWK SURSHU VWXGLR IDFLOLWLHV IRU FOLQLFDO SKRWRJUDSK\ GHYHC(
PRGHOV HWF

OHGLFDO VWRUHWM W
6WRFNHG ZLWK DOO WKH QHFHVVDU\ GUXJV XVXDOO\ SUHVFULEHG LQ D Gt

$PLQLWLHV DUHDNT IW

%R\V:- DQG *LUOV:- ORFNHU URRPV
%R\V:- DQG *LUOV:- FRPPRQ URRPYV
&RPPRQ URRP IRU QRQ WHDFKLQJ VWDII
&RPPRQ URRP IRU WHDFKLQJ VWDII
&KDQJH URRP IRU PHQ

&KDQJH URRP IRU ZRPHQ

&RPSUHVVRU DQG URRP IRU JDWTSI@D QW
$GHTXDWH WR DFFRPPRGDWH UHTXLUHG FDSDFLW\ FRPSUHVVRUV JDV F\O

—IGTMmMOoO

SROOXWLRQ FRQWURO PHDVXUHYV
$00 WKH GHQWDO LQVWLWXWLRQV VKDOO WDNH DGHTXDWH SROOXWLRQ
SsObQW VHZDJH ZDWHU WUHDWPHQW SODQW ODQGVFDSLQJ RI WKH FDPSX

&DIHWDULDVT W
'LWK DFFRPPRGDWLRQ IRU SHRSOH ZLWK NLWFKHQ VWRUHV ZDVKLQJ I

([DPLQDWLRQ KDOO VT IW
$ VHSDUDWH KDOO IRU XQLYHUVLW\ DQG RWKHU H[DPLQDWLRQ IXUQLVKH
DFFRPPRGDWH VWXGHQWY DW D WLPH

+RVWHOV

7KH KRVWHO DFFRPPRGDWLRQ VKDOO EH SURYLGHG EDVHG RQ QXPEHU F
JLUOV LQ WKH '"HQWDO &ROOHJH FDPSXV LWVHOI 7KH DFFRPPRGDWLRQ P
RYHU D SHULRG RI \HDUV

6WDII TXDUWHUYV

$00 WKH VWDII PHPEHUV WHDFKLQJ DQG QRQ WHDFKLQJ ZRUNLQJ LQ
DGHTXDWH DFFRPPRGDWLRQ LQ WKH DFUHVY ODQG HDUPDUNHG IRU WKH
EXLOW LQ D SKDVHG PDQQHU RYHU D SHULRG RI \HDUYV

30D\ JURXQG
7TKHUH VKDOO EH IDFLOLWLHV IRU ERWK LQGRRU DQG RXW GRRU JDPHV LQ

$XGLWRULXP

7R DFFRPPRGDWH DW OHDVW SHRSOH FRQVLVWLQJ RI 2

3URSHU VHDWLQJ DUUDQJHPHQWY UHFHSWLRQ FRXQWHU JUHHQ URRPV
DQG PXOWLPHGLD SUHVHQWDWLRQ IDFLOLW\

IDERUDWRULHYV



, '"HQWDO VXEMHFWYV

D 3UH FOLQLFDO 3URVWKRGRQWLFY DQG GHQWDO PDWHULDO ODE 2 V

E 3UH FOLQLFDO FRQVHUYDWLYH ODE 2 VT IW

F 2UDO ELRORJ\ DQG RUDO SDWKRORJ\ ODE 2 VT IW

G /DERUDWRU\ IRU RUWKRGRQWLFVY DQG SHGRGRQWLFV 2 VT IW

., OHGLFDO VXERMHFWWRU LQGHSHQGHQW GHQWDO FROOHJHV VT IW

D $QDWRP\ GLVVHFWLRQ KDOO ZLWK VWRUDJH IRU FDGDYHUV RVWHRO
VT IW

7KH IROORZLQJ KDYH EHHQ DGGHG LQ WHUPV RIY\DI) $PUQGPHC
LQ WKH *DJHWWH Rl ,QGLD

E 2QH ODERUDWRU\ IRU SK\WVLRORJ\ DQG SDWKRORJ\ DQG PLFURELROI
URRPV IRU LQGLYLGXDO VXEMHFWV DWWDFRHGHDRF KwV 3 GEHWDHFW VT IW

F /DERUDWRU\ IRU ELRFKHPLVWU\ DQG SKDUPDFRORJ\ ZLWK VWRUH DQC
ERWK VXEMHFWYV 2|RUVvVADWK VXEMHEW

,,, &OLQLFDO
D 3URVWKRGRQWLFV 30DVWHU URRP

3RO\PHUV URRP

‘D[ URRP

&DVWLQJ ODERUDWRU\

&HUDPLF ODE « VT IW

E &RQVHUYDWLYH '"HQWLVWU\ 2 30DVWHU URRP
&DVWLQJ FHUDPLF ODERUDWRULHYV « VT W

F 2UDO SDWKRORJ\ IRU KLVWRSDWKRORJ\ « VT IW
G +DHPDWRORJ\ DQG FOLQLFDO ELRFKHPLVWU\ D ODERUDWRU\ IRU
LQYHVWLIJDWLRQ DQG XULQH DQDO\VLV « VT IW

'LVWLOOHG :DWHU 30DQW

7KH IROORZLQJ KDYH EHHQ DGGHG DIWHU WKH 6HULDO 1R 'L
$PHQGPHQW QRWLILFHNWRLE®RODIXEOLVIKH® RIQ *D]HWWH RI ,QGLD

31RWH OLQLPXP EXLOW XS DUH RI WKH GHQWDO FROOHJH |
VKRXOG QRW EH OHVV W¥H@U DQ®T IW “W@HDW D\WQ SHU
5HIXODWLRQV ’

7($&+,1* $,'6

$XGLRYLVEBEBTXDWH QXPEHU RI RYHUKHDG SURMHFWRUYV VOLGH SURMHFWR
KDOOV DQG VHPLQDU URRPV DWWDFKHG WR YDULRXV GHSDUWPHQWYV W L
SURMHFWRU IRU PXOWLPHGLD SUHVHQWDWLRQV

&RPSXWHUXH DGPLQLVWUDWLYH DUHD FOLQLFV VWRUHV DQG OLEUDU\ VK
SULQWHUV SUHIHUDEO\ LQWHUFRQQHFWHG IRU EHWWHU FR RUGLQDWLRQ

*HQHUDO +RVSLWDO
7KH DSSOLFDQW RZQV DQG PDQDJHV D *HQHUDO +RVSLWDO RI QRW C
(VWDEOLVKPHQW Rl 1HZ '"HQWDO &ROOHJHV 2SHQLQJ RI 1HZ RU +LJKH}H
DQG ,QFUHDVH Rl $GPLVVLRQ &DSDFLW\ LQ 'HQWDO &ROOHJIHV 5HJIX
LQIUDVWUXFWXUH IDFLOLWLHV LQFOXGLQJ WHDFKLQJ SUH FOLQLFDO ¢
LQ WKH FDPSXV RI WKH SURSRVHG GHQWDO FROOHJH
RU

7KH SURSRVHG GHQWDO FROOHJH LV ORFDWHG LQ WKH SUR[LPLW\ RI
OHGLFDO &ROOHJH UHFRJQLVHG E\ WKH OHGLFDO &RXQFLO RI ,QGLD
OHGLFDO &ROOHJH WR WKH HIIHFW WKDW LW ZRXOG IDFLOLWDWH WU
GHQWDO FROOHJH LQ WKH VXEMHFWVY Rl OHGLFLQH 6XUJHU\ DQG $¢
REWDLQHG
RU

KHUH QR OHGLFDO &ROOHJH LV DYDLODEOH LQ WKH SUR[LPLW\ RI V
SURSRVHG GHQWDO FROOHJH JHWV LWVHOI WLHG XS DW OHDVW IRU

+RVSLWDO KDYLQJ D SURYLVLRQ RI DW OHDVW EHGV DQG ORFDWHG
SURSRVHG GHQWDO FROOHJH DQG WKH WLH XS LV HHIWHQGDEOH WLOO L
VDPH SUHPLVHV ,Q VXFK FDVHV WKH DSSOLFDQW VKDOO SURG)

LQIUDVWUXFWXUH IDFLOLWLHV LQFOXGLQJ WHDFKLQJ SUH FOLQLFDO ¢
DUH RZQHG E\ WKH SURSRVHG GHQWDO FROOHJH LWVHOI



%

%

$ EHGGHG WHDFKLQJ KRVSLWDO VKRXOG KDYH D GHILQLWH RXW
VHUYLFHV DQG KRXUV HPHUJHQF\ DQG FULWLFDO FDUH VHUYLFHV ,W
DV XQGHU

0(',&$/ 352*5$00(

OHGLFDO $OOLHG 'LVFLSOLQHV
*HQHUDO OHGLFLQH
*HQHUDO 6XUJHU\
2EVWHWULFV DQG *\QDHFRORJ\
2UWKRSDHGLFV
&ULWLFDO OHGLFLQH
(PHUJHQF\ OHGLFLQH
2WURKLQR /DU\QJRORJ\
3DHGLDWULFV
3DWKRORJ\
$QDHVWKHVLRORJ\
%ORRG %DQN 7UDQVIXVLRQ
&RPPXQLW\ OHGLFLQH
+RVSLWDO $GPLQLVWUDWLRQ

1XUVLQJ 3DUDPHGLFDO 7HFKQLFDO DQG $OOLHG 6HUYLFHV
'LHOLWLHV DQG 7KHUDSHXWLFV
'UXJV 3KDUPDF\
(&* THFKQRORJ\
,PDJLQJ 7THFKQRORJ\
&HQWUDO 6WHUOLF 6XSSO\ GHSDUWPHQW
3K\WLRWKHUDS\
OHGLFDO 5HFRUG 6HFWLRQV

(QILQHHULQJ $OOLHG BHUYLFHYV
JLUH SURWHFWLRQ
(OHFWULFDO
$LU FRQGLWLRQLQJ &HQWUDO KHDWLQJ
OHGLFDO *DVHYV
S5HIULJHUDWLRQ
&HQWUDO :RUNVKRS
$PEXODQFH 6HUYLFH
':DWHU 6XSSO\
6HZDJH 7UHDWPHQW 'LVSRVDO DQG ZDVWH GLVSRVDO FHOO

$GPLQLVWUDWLRQ DQG $QFLOODU\ 6HUYLFHYV
*HQHUDO $GPLQLVWUDWLRQ
ODWHULDO ODQDJHPHQW
OHGLFDO 6RFLDO :RUNHU
352
JLEUDU\
6HFXULW\

)81&7,21$/ 352*5$00(
6LWH

6LWH VKRXOG EH ZLWKLQ N P UDGLXV Rl WKH WHDFKLQJ EORFN
KLJK GHJUHH RI VHQVLWLYLW\ WR RXWVLGH QRLVH VKRXOG QRW EH
WUDQVSRUW DQG EXLOGLQJ VKRXOG EH ZHOO YHQWLODWHG

&DWHJIJRU\ ZLVH %HG 'LVWULEXWLRQ
L *HQHUDO :DUG 2 OHGLFDO LQFOXGLQJ DOOLHG VSHFLDOLWLHYV
LL *HQHUDO :DUG 2 6XUJLFDO LQFOXGLQJ DOOLHG VSHFLDOLWLHYV

LLL 3ULYDWH :DUG $ & 1RQ $ & EHGV
LY ODWHUQLW\ :DUG EHGV
Y SHGLDWULF :DUG EHGV

7KH LQWHQVLYH FDUH VHUYLFHV IRU PHGLFDO VXUJLFDO LQWHQVLYH
RI EHG VWUHQJWK

7KH FULWLFDO FDUH VHUYLFHV IRU PHGLFDO VXUJLFDO HPHUJHQFLHV Z
EHG VWUHQJWK

$5($ 5(48,5(0(176 $6 3(5 %85($8 2) ,1',$1 673$1'$5'6
&RYHUHG DUHD UHTXLUHPHQW LV VT P  EHG
2XW Rl WKH WRWDO FRYHUHG DUHD
LQSDWLHQW VHUYLFHV
RXWSDWLHQW VHUYLFHV



GHSDUWPHQW DQG VXSSRUWLYH VHUYLFHYV

.9 0$1 32:(5 5(48,5(0(176
7KH FRQVXOWDQWY LQ WKH YDULRXV GHSDUWPHQWYV VKRXOG KDYH D
DIWHU SRVW JUDGXDWLRQ

0(',&%$/ 67%))

*HQHUDO 6XUJHU\

*HQHUDO OHGLFLQH
2EVWHWULFV *\QDHFRORJ\
(17

3DHGLDWULFV
$QDHVWKHVLD
2UWKRSDHGLFV
3KDUPDFRORJLVW
5DGLRORJLVW

* 102

&RPPXQLW\ OHGLFLQH
+RVSLWDO $GPLQLVWUDWLRQ

1856,1* 679%))

ODWURQ

6LVWHU LQ FKDUJH

2 7 1XUVHV
*HQHUDO 1XUVHV
IDERXU 5RRP 1XUVHV

+($/7+ 679))

JHPDOH +HDOWK $VVLVWDQW
(IWHQVLRQ (GXFDWRU
3DUDPHGLFDO 6WDII

/IDE 7THFKQLFLDQ %ORRG %DQN 7HFK
(&* THFKQLFLDQ

3KDUPDFLVW

6U 5DGLRJUDSKHU

&66"

OHGLFDO 5HFRUGYV

(1*,1((5,1* 67%))

&LYLO
OHFKDQLFDO
(OHFWULFDO
(QILQHHULQJ DLG

27+(5_673%))
"ULYHUV
&DUSHQWHU
&RRNV
%DUEHU
&ODVV ,9 LQFOXGLQJ FKRZNLGDUYV

$'0,1,675%$.9( 679%))

2IlILFH 6 XSHULQWHQGHQW
+HDG &OHUN

&DVKLHU

6WHQRJUDSKHU

8 ' &

I &

6DWHOOLWH '"HQWDO &OLQLFV

$00 WKH GHQWDO FROOHJHV DUH HQFRXUDJHG WR HVWDEOLVK DWOHDVW
LQIUDVWUXFWXUDO IDFLOLWLHV ZLWK LQ NPV GLVWDQFH WR WUDLQ DQG |
FDUH SURJUDPPHYV

'"HQWDO +RVSLWDO
7KH IROORZLQJ DUH WKH FOLQLFDO GHSDUWPHQWY LQ D '"HQWDO &ROOHJH
2UDO OHGLFLQH DQG 5DGLRORJ\
2UDO 3DWKRORJ\ DQG 2UDO OLFURELRORJ\
3XEOLF +HDOWK "HQWLVWU\
SDHGLDWULF DQG 3UHYHQWLYH "HQWLVWU\
2ZUWKRGRQWLFY '"HQWDO RUWKRSDHGLFV
SBHULRGRQWRORJ\
&RQVHUYDWLYH '"HQWLVWU\ DQG (QGRGRQWLFV



2UDO OD[LOORIDFLDO 6XUJHU\
SURVWKRGRQWLFYVY DQG &URZQ %ULGJH

2XW SDWLHQWYV

6LQFH GHQWLVWU\ EHLQJ PRUH FOLQLFDO RULHQWHG VSHFLDOLW\ WKH &RX
HITRUWY WR KDYH DGHTXDWH FOLQLFDO PDWHULDO IRU VDWLVIDFWRU\ WU
VKDOO EH DWOHDVW WR QHZ SDWLHQWYV RQ DQ DYHUDJH HDFK GD\ LQ
2 QHZ SDWLHQWYV LQ FROOHJHV ZLWK DGPLVVLRQV

(DFK RI WKH FOLQLFDO GHSDUWPHQWV VKRXOG KDYH WKH IROORZLQJ IXQFW

$'0,66,216
D5HFHSWLRQ DQG ZDLWLQJ URRP 2 VT W
E 8QGHUJUDGXDWH FOLQLF DGHTXDWH WR DFFRPPRGDWH WKH SUHVFUL
XQLWV
F 6WHULOL]DWLRQ URRP ZKHUH FHQWUDO VWHULOL]DWLRQ IDFLOLWLHV D
G 6PDOO GHSDUWPHQW VWRUHV 2 VT IW
H6HPLQDU URRP 2 VT IW

6WDII URRPV

+ 2 'V URRP VT IW
SHDGHUV:- URRP VT IW
/IHFWXUHUV:- URRP VT IW

IRWHHSDUWPHQWY KDYLQJ SRVWIJUDGXDWH WUDLQLQJ VKRXOG SURYLGH DC
SHU 0'6 UHJXODWLRQV

ODLQ UHFHSWLRQ DQG GHQWDO UHWRW&Y VHFWLRQ

$'0,66,216

D5HFHSWLRQ DQG ZDLWLQJ URRP 2 VT IW

E 8QGHUJUDGXDWH FOLQLF DGHTXDWH WR DFFRPPRGDWH WKH SUHVFUL
XQLWYV

F 6WHULOL]DWLRQ URRP ZKHUH FHQWUDO VWHULOL]DWLRQ IDFLOLWLHV T

G 6PDOO GHSDUWPHQW VWRUHV 2 VT IW

H6HPLQDU URRP 2 VT IW

6WDII URRPYV

+ 2 'V URRP VT IW
SHDGHUV:- URRP VT IW
/IHFWXUHUV:- URRP VT IW

I1RWHHSDUWPHQWY KDYLQJ SRVWJUDGXDWH WUDLQLQJ VKRXOG SURYLGH DC
SHU 0'6 UHIJXODWLRQV

0DLQ UHFHSWLRQ DQG GHQWDO UHFRU®V VHFWLRQ
7KHUH VKRXOG EH DGHTXDWH DUHD IRU SDWLHQWYV UHFHSWLRQ ZDLWLQJ
HWF

S5HTXLUHPHQW RI GHQWDO FKDLUV DQG XQLWYV
JRU DGPLVVLRQV 2
JRU DGPLVVLRQV 2

1RWH SHTXLUHPHQW RI 'HOWQREEKBLUNWOICREBEH' &Y B\WMDEOLVKPHQW RI 1HZ '
&ROOHJIJHV 2SHQLQJ RI 1HZ RU +LJKHU &RXUVH RI 6WXG\ RU 7UDLQLQJ DQG
'"HQWDO &ROOHJHV 5HJXODWLRQYV

'LVWULEXWLRQ RI GHQWDO FKDLUV DQG XQLWV LQ YDULRXV GHSDUWPHQWYV
5HIXODWLRQYV

'HSDUWPHQW DGPLVVLRQY DGPLVVLRQV
2UDO OHGLFLQH O5DGLRORJ\

2UDO 3DWKRORJ\ 2UDO OLFURELRORJ\

3XEOLF +HDOWK "HQWLVWU\

S3SDHGLDWULFY DQG 3UHYHQWLYH "HQWLVWU\
2ZUWKRGRQWLFV

SBHULRGRQWRORJ\

&RQVHUYDWLYH '"HQWLVWU\ DQG (QGRGRQWLFV

2UDO OD[LOORIDFLDO 6XUJHU\

SURVWKRGRQWLFVY DQG &URZQ %ULGJH

7TRWDO DSSUR[LPDWH DUHD IRU 8 * FOLQLFYV DGPLVVLRQV 2 \A
7TRWDO DSSUR[LPDWH DUHD IRU 8 * FOLQLFYV DGPLVVLRQV 2 V]



(

48,30(17 5(48,5(0(176

'"HSDUWPHQW 25%$/ 0(',&,1( $1' 58$',2/2*<
1$0( 63(&,),&$7,21 48%$17,7k
$GPQV BGPQV
6SDFH DOORFDWLRQ IRU HDFK 'HQWDO FKDLU
6T )W LQ DOO WKH '"HSDUWPHQWV
"HQWDO &KDLUV DQG 8QLWYV (OHFWULFDOO\ RSHUDWHG@ 6SLWWRRQ
+DORJHQ /LJKW ZLWK LQWHQVLW\ $LU 9HQWXU\
6XFWLRQ ; 5D\ YLHZHU ZD\ V\ULLQJH
LQVWUXPHQW WUD\ 'HQWDO 2§HUDWR{U-V 6WRRO ZL
KHLIKW DGMXVWPHQW
3DQRUDPLF ; 5D\ ZLWK | 3UHIHUDEO\ GLJLWDO
&HSKDORPHWULF
,QWUD 2UDO ; UD\ 8QLW 9 P$ KLJK IUHTXHQF\
'LJLWDO WLPHU
3X0S WHVWHUYV "LJLWDO
$XWRPDWLF SHULDSLUFDO . UD\
'"HYHORSHU
$XWRPDWLF 3DQRUDPLF ZLWK
&HSKDORPHWULF ; UD\ |[HYHORSHU
. UD\ YLHZHU YRU 3DQRUDPLF DQG &HSKDORPHWULF ILQPV
5DGLRYLVLRJUDSK\ "LJLWDO ,QWUD ; UD\ 8\WWHP |ZLWK RIQH 6H
DQG 6RIWZDUH
*HQHUDO ; UD\ 8QLW
2UWKR 3DQWPRJUDSK SUHIHUDEO\ GLJLWDO
$XWRPDWLF "HYMORSHUV
5RRP
/JHDG DSURQV
/JHDG *ORYHV
. UD\ +DQJHUV
" UD\ YLHZHUV
"LDJQRVWLF .LWV ORXWK PLUURU GHQWDIO SUREH FROOHJH W
/HDG 6F
%LRSV
$XWRFODYH +DYLQJ ZHW DQG GU\ F\FDH ZKLFK FDQ |DFKLH
& ZLWK PLQLPXP FDSDFLW\|RI OLWHUV
&RPSXWHUV OLQLPXP 3HQWLXP 2,9
QWUD 2UDO &DPHUD "LWK +LJK UHVROXWLRQ
IHHGOH %XUQHU ZLWK [6\ULQJH
&XWWHU
'"HSDUWPHQW 25%$/ 3$7+2/2*< $1' 25$/ 0,&52%,2/2*<
1$0( 63(&,),&%$7,21 48%$17,7|<
$GPQV | $GPQ
"HQWDO &KDLUV DQG 8QLWYV 'LWK VKDGRZOHVV[ ODPS| VSLWWRRQ
VIULQJH LQVWUXPHQW WUD\ DRG VXFWLRQ
OLFURVFRSHV
OLFURWRPH
‘D[ EDWK
'DWHU EDWK
_.QLIH VKDUSQHU
+RW SODWH
6SHQFHU NOQLIH
'"HSDUWPHQW 38%/,& +($/7+ '(17,675<
1$0( 63(&,),&%$7,21 48%$17,7<
$GPQV | $GPQ
"HQWDO &KDLUV DQG 8QLWYV (OHFWULFDOO\ RSHUDWHG 6SLWWRRQ
+DORJHQ /LJKW ZLWK LQWHQVLW\ $LU YHQWXU\
VXFWLRQ PLFURPRWRU FRQWURO OLJKW FXUH ZD\
VIULQJH ; UD\ YLHZHU LQVWUKPHQW WUD\ 'HQWDO
2SHUDWRUV VWRRO ZLWK KHLJKW DGMXVWPHQW
'LWK VKDGRZOHVV ODPS VSLWWRRQ Z D)\




VIULQJH LQVWUXPHQW WUD} DQG| VXFWLRQ
PLFURPRWRU DLURWRU OLJKW FXUH
$XWRFODYHV +DYLQJ ZHW DQG GU\ F\FOH ZKLFK FDQ DFKLH
f& ZLWK PLQLPXP FDSDFLW\ RI  OLWHUV
BOWUDVRQLF FOHDQHU OLQLPXP FDSDFLW\ | OLWHUV ZLWK PHVK
EXFNHW ZLWK GLJLWDO WLPHU
1HHGOH EXUQHU ZLWK M\ULQJH FXWWHU
02%,/( &/,1,&
ORELOH GHQWDO YDQ ORELOH GHQWDO YDQ ZLWK WZR GHQWDO |
DOO WKH DWWDFKPHQWY DQG DGHTXDWH VILWWL
VSDFH IRU WR SHRSOH
"HQWDO FKDLU ZLWK XQLW +\GUDXOLFDOO\ RSHUDWHG ZLWK
DWWDFKPHQW KDORJHQ OLJKW ZLWK LQWHQVLW
DLU YHQWXU\ VXFWLRQ DLUURWRU PLFURPRWRU
ZD\ VFDOHU DQG OLJKW FXUH [ UD) YLHZHU
LQVWUXPHQW WUD\ RSHUDWLQJ VWRRO
$XWRFODYHV +DYLQJ ZHW DQG GU\ F\FOH ZKLFK FDQ DFKLH
f& ZLWK PLQLPXP FDSDFLW\ RI  OLWHUV
_QWUDRUDO [ UD\ 3RUWDEOH 9 PS$
*ODVV EHDG VWHULOLJHUV
&RPSUHVVRU +3
OHWDO &DELQHW "LWK ZDVK EDVLQ
3RUWDEOH GHQWDO FKPLU 6XLWFDVH XQLW ZLWK DLUURWRU PLFU
VFDOHU DQG FRPSUHVVRU +3
6WDELOLJHU 9
*HQHUDWRU 9
‘DWHU WDQN OWUV
2[\JHQ F\OLQGHU
3XEOLF DGGUHVV V\VWHP
79 DQG YLGHR FDVVHWWH SOD\HU
"HPRQVWUDWLRQ PRGHPV
'"HSDUWPHQW 3$(',$75,& $1' 35(9(17,9( '(17,675<
1$0( 63(&,),&$7,21 48%$17,7<
$GPQV |[$GPQ\
"HQWDO &KDLUV DQG 8QLWYV (OHFWULFDOO\ RSHUDWHG 6SLWWRRQ
+DORJHQ /LJKW ZLWK LQWHQVLW\ KLJK SRIZHU
PRWRUL]JHG HYDFXDWLRQ V\VWHP $LU URWRU ZLW}
PLOLDWXUH $LUURWRU +36 QGLFUR PBRWRU ZLWK
PLQLDWXUH FRQWUDQJOH +DQG SLH[FH z|D\
VIULQJH XOWUDVRQLF VHDOHU ZLWK| WLSV| /LJK\
FXUH XQLW /(' EDVHG KHDW IUHH ; UD\ YLHZHU
LQVWUXPHQW WUD\ '"HQWDO 2S[HUDWRU:V VWRRO ZL
KHLIJKW DGMXVWPHQW 3HGR FKDLU SUHIHUUH|G
$XWRFODYHV +DYLQJ ZHW DQG GU\ F\FOH ZKLFK FDQ DFKLH
f& ZLWK PLQLPXP FDSDFLW\ RI  OLWHUV
BOWUDVRQLF FOHDQHU OLQLPXP FDSDFLW\ | OLWHUV ZLWK PHVK
EXFNHW ZLWK GLJLWDO WLPHU
ITHHGOH %XUQHU ZLWK [VIULQJH FXWWHU
$PDOJDPDWRU
3X0S 7THVWHU 'LJLWDO
S5XEEHU GDP NLW IRU SHGR
$SH[ ORFDWRU
(QGR PRWRU 'LWK WRUTXH FRQWURO +38V
 QMHFWDEOH JXWWD |SHUFKD ZLWK
FRQGHQVDWLRQ
S5DGLRYLVLRJUDSK\ "LJLWDO LQWUD ; UD\ VIVWHP ZLWK SH|GR VH
DQG VRIWZDUH
,QWUD 2UDO &DPHUD 'LWK KLJK UHVROXWLROQ
6FDOLQJ LQVWUXPHQWYV
SHVWRUDWLYH LQVWUXPHQWYV
(IWUDFWLRQ IRUFHSV
,QWUD RUDO ; UD\
$XWRPDWLF '"HYHORSHU
&RPSXWHU OLQLPXP 3HQWLXP ,9

3(2 I$%




30DVWHU GLVSHQVHU 2Q0H HDFK IRU SODVWHU DQG VWRQH SODV

ORGHO 7ULPPHU "LWK GLDPRQG GLVF

ORGHO 7ULPHU 'RXEOH GLVF RQH GUDPRQG| DQG |RQH
FDUERUDQGXP GLVF

"HOGHU ZLWK VROGHULQJ

DWWDFKPHQWYV

9LEUDWRU

/DE PLFUR PRWRU +HDY\ GXW\ ZLWK +SV

"HQWDO /DWKH

ORGHO 7ULPPHU

6WHDP FOHDQHU

BUHVVXUH PRXOGLQJ PDFKLQH

&DUERUDQGXP 'LVF

'LDPRQG GLVF

'"HSDUWPHQW 257+2'217,&6

1$0( 63(&,),&%$7,21 48$17 [7<

$GPQV $GPQV

"HQWDO &KDLUV DQG 8OLWV (OHFWULFDOO\ RSHUDWHG 6SLWWRRQ
+DORJHQ /LJKW ZLWK LQWHQVLW\ $LU YHQWXU\
VXFWLRQ PLFURPRWRU FRQWURO OLJKW FXUH ZD\
VIULQJH ; UD\ YLHZHU LQVWUKXPHQW WUD\ '"HQWDO
2SHUDWRUV VWRRO ZLWK KHLJKW DGMXVWPHQW

8QLW PRXQW VFDOHU

$XWRFODYH +DYLQJ ZHW DQG GU\ F\FPH ZKLFFK FDQ |DFKLH

f& ZLWK PLQLPXP FDSDFLW\ RI OLWHUYV

SBOWUDVRQLF &OHDQHU OLQLPXP FDSDFLW\ OLWHUV ZLWK |
EXFNHW ZLWK GLJLWDO WLPHU

257+2 1%

30DVWHU GLVSHQVHU 20H HDFK IRU SODVWHU DQG VWRQH SODV

9LEUDWRU

ORGHO 7ULPPHU

OLFURPRWRU 2 KHDY\ GXW\

/DWKH

T UD\ YLHZHUV

23* ZLWK FHSKDORVWDW .l DYDLODEOH LQ UDGLRORJ) LWV L\ DGHT

"HOGHUV

%OXH 7TRUFK

%DVH )RUPHUV

7\SRGRQW

6HW RI 30LHUV

"HOGHU ZLWK VROGHUL|QJ

DWWDFKPHQWYV

+\GUR VROGHU

7\SKRGRQW DUWLFXODWRU "LWK PHWDO WHHWK ZD[ ULP RI &0DVV ,

BUHVVXUH PRXOGLQJ PDFKLQH

'"HSDUWPHQW 3(5,2'2172/2*<

1$0( 63(&,),&$7,21 48%$17|,7<

$GPQV $GPQV

"HQWDO &KDLUV DQG 8QLWV (OHFWULFDOO\ RSHUDWHG 6SLWWRRQ
+DORJHQ /LJKW ZLWK LQWHQVLW\ LJK SRIZHU
HYDFXDWLRQ V\WWHP $LU YHQWXU\ VXFWLRQ ;
UD\ YLHZHU $LUURWRU OLFURPRWRU [ZLWK VWUDLJ}
DQG FRQWUDQJOH +DQGSLHFH| :LWK VKDGRZOHVYV
ODPS VSLWWRRQ ZD\ V\UL|QJH XDPWUDVR|QLF
VHDOHU ZLWK WLSV : UD\ YLHZHU LQVWUXPHQW
WUD\ GHQWDO RSHUDWRU:-V |[VWRRO| ZLWK |KHLJK
DGMXVWPHQW
1IRWH S$WOHDVW RI WKH XOLWV VKRXOG KDYH
WKH $LUSROLVKHU

6FDOLQJ LQVWUXPHQW VHWYV

6XUJLFDO LQVWUXPHQW VHWYV

$XWRFODYH +DYLQJ ZHW DQG GU\ F\FPH ZKLFK FDQ |DFKLH




f& ZLWK PLQLPXP FDSDFLW\ RI OLWHUV

8OWUDVRQLF VFDOHU OLQLPXP FDSDFLW\ OLWHUV ZLWK P
EXFNHW

(OHFWUR VXUJLFDO FDXWHU\

1HHGOH EXUQHU ZLWK VVULQJH

FXWWHU

/$6(5 6RIW WLVVXH ODVHU

6XUJLFDO PRWRU ZUWK SK\VLR

GLVSHQVHU

'"HSDUWPHQW &216(59%$7,9( '(17,675< $1' (1'2'217,&6

1$0( 63(&,),&%$7,21 48%$17|7<

$GPQV $GPQV

'"HQWDO &KDLUV DQG 8QLWYV (OHFWULFDOO\ RSHUDWHG 6SLWWRRQ
+DORJHQ /LJKW ZLWK LQWHQVLW\ LIJIK SRZHU
HYDFXDWLRQ V\VWHP $LU YHQWXU\ VXFWLRQ ;
uUb\ YLHZHU $LUURWRU OLFURPRWRU [ZLWK VWUDLJI
DQG FROQWUDQJOH +DQGSLHFH| :LWK VKDGRZOHVV
ODPS VSLWWRRQ ZD\ V\V\ULQJH XOWUDVRIQLF
VHDOHU ZLWK WLSV ; UD\ YLHZHU LQVWUXPHQW
wub\ GHQWDO RSHUDWRU:-V |[VWRRO| ZLWK |KHLJK
DGMXVWPHQW

5XEEHU GDP NLWYV

5HVWRUDWLYH LQVWUX[PHQWYV NLWYV

5& 7 LQVWUXPHQW NLWYV

$XWRFODYHV +DYLQJ ZHW DQG GU\ F\HOH ZKLFK FDQ|DFKLEFE

f& ZLWK PLQLPXP FDSDFLW\ RI OLWHUV

8OWUDVRQLF FOHDQHU OLQLPXP FDSDFLW\ OLWHUV ZLWK |
EXFNHW

1HHGOH EXUQHU ZLWK V\ULQJH FXWWHU

$PDOJDPDWRU :LWK DXWR SURSRUWLRQ| DXWR GLVSHQVHU

5XEEHU GDP NLWYV

3XO0OS 7THVWHU 'LJLWDO

$SH[ /RFDWRU

*ODVV EHDG VWHULOL]JHUYV

30DVWHU GLVSHQVHUYV

9LEUDWRU

&HUDPLF 8QLW

&DVWLQJ PDFKLQH

,QWUD RUDO ; UD\ 8QLW 3URSHU UDGLDWLRQ |VDIHW\

$XWRPDWLF '"HYHORSHU

5DGLRYLVLRJUDSK\ 59* ZLWK &RPSXWHU

(QGR PRWRU :LWK WRUTXH FRQWURO +3V

%OHDFKLQJ XQLW

ODJQLILFDWLRQ ORRSYV

,QMHFWDEOH JXWWD SHUFKD

3+$1720 /$% 81,7 3KDQWRP 7DEOH ILWWHG ZLWK +DORJHQ 2SHUDWI
/[LIKW 3KDQWRP +HDG ERG\ W\$SH QHFN MRLQW IRU
DOO WKH PRYHPHQW 70- PRYHPHQW |[ORGXODU
ZLWK $LU URWRU OLFUR PRWRU ZLWK|FRQWUD DQJC
+SV ZD\ VMULQJH MDZ ZLWK| LYRULQH WHHWK
SUHIHUDEO\ VRIW JLQJLYDO GHQWDO RSHUDWRU
VWRRO ORW WR XVH HIWUDFWHG RU FDGDYHU WHHYV

&+(0,&%/ /I$%25$725<

30DVWHU 'LVSHQVHU 2QH HDFK IRU SODVWHU DQG|VWRQH [SODVYV

ORGHO 7ULPPHU &DUERUDQGXP GLVF
'LDPRQG GLVF

/IDWKH +HDY\ "XW\

/IDE OLFURPRWRU LWK KHDY\ GXW\ KDQGSLHFH

8OWUDVRQLF FOHDQHU OLQLPXP FDSDFLW\ OLWHUV

6SLQGOH *ULQGHU

O9LEUDWRU

WXUQRXW IXUQDFH

B3RUFHODLQ IXUQDFH




6DQGEODVWLQJ ODFKLQ

/IDE $LUURWRU

BLQGH[ 6\VWHP

&LUFXODU VDZ

9DFXXP PL[HU

3QHXPDWLF FKLVHO

&DVWLQJ PDFKLQH ORWRU FDVW LQGXFWLRQ FDVWLQJ SUHIHUUF

'"HSDUWPHQW 25%/ 0$:,//2)$&,$/ 685*(5<

$ (;2'217,%

1$0( 63(&,),&$7,21 48%$17,7k

$GPQV |[$GPQ\

"HQWDO &KDLUV DQG 8OLWV (OHFWULFDOO\ RSHUDWHG 6SLWWRRQ
+DORJHQ /LJKW ZLWK LQWHQVLW\ $LU YHQWXU\
VXFWLRQ ; UD\ YLHZHU ZD\ V\ULQJH
LQVWUXPHQW WUD\ 'HQWDO 2SHUDWRU:-V VWRRO DG
KHLJKW DGMXVWPHQW DQG VXFWLRQ |[OLFURPRWRU
$LURWRU

$XWRFODYHV JURQW ORDGLQJ +DYLQN ZHW |DQG GU\ F\F
ZKLFK FDQ DFKLHYH f& ZLWK PLQLPXP
FDSDFLW\ RI OLWHUV

BOWUDVRQLF &OHDQHU OLQLPXP FDSDFLW\ OLWHUV ZLWK |
EXENHW

THHGOH EXUQHU ZLWK NM\ULQJH FXWWHU

(IWUDFWLRQ IRUFHSV VHWV &RPSOHWH VHW

'"HQWDO HOHYDWRUV &RPSOHWH VHW

OLQRU 2UDO VXUJHU\ NLWV

(PHUJHQF\ GUXJV WUD\

2[\JHQ F\OLQGHU ZLWK |PDVN

" UD\ YLHZHUV

&RPSXWHU OLQLPXP 3HQWLXP ,9

% 0,125 685*(5<

"HQWDO &KDLUV DQG 8OLWV (OHFWULFDOO\ RSHUDWHG 6SLWWRRQ
+DORJHQ /LJKW ZLWK LQWHQVLW\ LJK SRIZHU
HYDFXDWLRQ V\WWHP $LU YHQWXU\ VXFWLRQ ;
UD\ YLHZHU $LUURWRU OLFURPRWRU [ZLWK VWUDLJ}
DQG FRQWUDQJOH +DQGSLHFH ZD\| VAULQJH
LQVWUXPHQW WUD\ 'HQWDO 2SHUDWRU:-V VWRRO DG
KHLJKW DGMXVWPHQW DQG VXFWLRQ

'"HSDUWPHQW 35267+2'217,&6 $1' &52:1  %5,'*(

1$0( 63(&,),&%$7,21 48$17 |7<

$GPQV | $GPQ

"HQWDO &KDLUV DQG 8OLWV (OHFWULFDOO\ RSHUDWHG 6SLWWRRQ
+DORJHQ /LIJKW ZLWK LQWHQVLW\ LJK SRZHU
HYDFXDWLRQ V\WWHP $LU YHQWXU\ VXFWLRQ ;
UD\ YLHZHU $LUURWRU OLFURPRWRU [ZLWK VWUDLJI
DQG FRQWUDQJOH +DQGSLHFH ZD\ V\ULQJH
XOWUDVRQLF VHDOHU ZLWK WLSV /UJKW FXUH XQL
LQVWUXPHQW WUD\ DQG VXFWLRQ 'HQWDO RSHUDWI!
VWRRO ZLWK KHLJKW DGMXVWPHQW
(OHFWULFDOO\ RSHUDWHG 6SLWWRR|Q DWWDFKPH
+DORJHQ /LIJKW ZLWK LQWHQVLW\ BLU YHQWXU\
VXFWLRQ LQVWUXPHQW WUD\ 'HQWDO RSHUDWRI
VWRRO ZLWK KHLJKW DGMXVWPHQW

6HPL DGMXVWDEOH DUWLFXODWRU "LWK IDFH ERZ

(IWUD RUDO LQWUD RUDO WUDFHU

'"HZD[LQJ XQLW

&XULQJ XQLW

"HQWDO FDVWLQJ PDFKLQH

‘D] EXUQRXW IXUQDFH

3UH KHDWLQJ IXUQDFH

6XUYH\LQJ XQLW

+HDY\ GXW\ KDQG SLHFH /IDE PLFURPRWRUYV




$XWRFODYH

+DYLQJ ZHW DQG GU\ F\F
f& ZLWK PLQLPXP FDSDFLW\

OH ZKL
R | oL

FK FDQ
NHUV

1IHHGOH EXUQHU ZLWK

VIULQJH FXWWHU

3O0DVWHU 'LVSHQVHU

2QH HDFK IRU SODVW

HU DQG

VWRQH

ORGHO 7TULPPHU
&DUERUDQGXP 'LVF

ZLWK

ORGHO
'LVF

7TULPPHU ZLWK

'LDPRQG

$FU\OL]JHU

/DWKH

JODVN SUHVYV

'HIODVNLQJ XQLW

"HZD[LQJ XQLW

+\GUDXOLF 3UHVYV

OHFKDQLFDO 3UHVYV

9DFXXP PL[LQJ PDFKLQ

/DE OLFUR PRWRU

LWK KHDY\ GXW\ KDQGS

LHFH

&XULQJ SUHVVXUH SRW

3RUFHODLQ IXUQDFH
9LEUDWRU

6DQG EODVWLQJ XQLW
8OWUDVRQLF FOHDQHU
ORGHO 7ULPPHU

+RW ZDWHU VWHULOLI]IH

*H\VHU

+ 3 JULQGHU ZLWK VXH

+HDY\ GXW\ ODWKH
SKDQWRP KHDGYV
3UH FOLQLFDO ZRUNLQ

U
&RPSRXQG EDWK
WLRQ

I ABUEFRQQHFWLRQ EXQVRQ EX

JQHU

&(5%$0,& $1' &%$67 3$57,%

I 1$%25%$725<

150/

63(&,),&$7,216

$'01

$'01

30DVWHU 'LVSHQVRU

20H HDFK IRU SODVWHU DQG

VWRQH

'XSOLFDWRU

3LQGH[ 6\VWHP

&LUFXODU VDZ

%XUQ RXW IXUQDFH

6DQGEODVWLQJ PDFKLQH

"LWK WZR FRQWDLQH

uv

(OHFWUR SROLVKHU

ORGHO 7TULPPHU
&DUERUDQGXP GLVF

ZLWK

ORGHO 7ULPPHU ZLWK
GLVF

"LDPRQG

_QGXFWLRQ FDVWLQJ P

DFKLQH

3URJUDPPDEOH SRUFH
ZLWK YDFXXP SXPS
LQVWUXPHQW NLW DQG

ODDLQ IXUQDFH
ZLWK
PDWHULDO NLW

6SRW ZHOGHU ZLWK
DWWDFKPHQW RI FDEOH

VROGHULQJ
.I

9DFXXP PL[LQJ PDFKLQ

_|

6WHDP &0OHDQHU

6SLQGOH *ULQGHU
YDEXXP VXFWLRQ

530 ZLWK

:D[ KHDWHU

:D[ FDUYHU

&XULQJ SUHVVXUH SRW

OLOOLQJ PDFKLQH

+HDY\ GXW\ ODWKH ZLW

K VXEWLRQ

SUHKHDWLQJ IXUQDFH

3bODWDO WULPPHU

SOWUDVRQLF FOHDQHU

OLWHUV FDSDFLW\

&RPSRVLWH FXULQJ XQ

LW

OLFUR VXUYH\RU

35( &/,1,&$/ 35267+(7
/$%25$725<

&BRUN WDEOH SUHIHUDEO\ FR
VWHHO ILWWHG ZLWK OLJKW

PSOHWH

VWDL

% X QVH

Q EXUQ

HU

DFKLH

SODVYV

SODVYV

DOHVV

D



EORZHU ZRUNLQJ VWRRO
$GHTXDWH QXPEHU RI ODE PLFUR PRWRU ZLWK
DWWDFKHG KDQG SLHFH

3/$67(5 5220 )25 35
&/,1,&%$/ :25.

30DVWHU GLVSHQVHU 2QH HDFK IRU SODVWHU DQG VWRQH SODV

9LEUDWRU

/DWKH

ORGHO 7ULPPHU

&DUERUDQGXP 'LVF

'LDPRQG GLVF

0,1,080 %%$6,& 48%/,),&$7.,21 $1' 7($&+,1* (;3(5,(1&( 5(48,5("' )25

%

7($&+(56 )25 81'(5 *5$'8%7( '(17%/ 678',(6

'"HQWDO 6WDII

BULQFLSDO 'HDQ 6DPH TXDOLILFDWLRQV DV SUHVFULEHG IRU D
BURIHVVRU IRU QRW OHVV WKDQ \HDUV LQ D '"HQWDO ,(

URIHVVRUYV $ %'6 'HIJUHH RI DQ ,QGLDQ 8QLYHUVLW\ RU DQ |
ZLWK 3RVW JUDGXDWH TXDOLILFDWLRQ 'LSORPDWH RI
VXEMHFW DQG ZLWK \HDUV WHDFKLQJ H[SHULHQFH DV

S5HDGHUV $ %'6 'HIJUHH RI DQ ,QGLDQ 8QLYHUVLW\ RU DQ HT
ZLWK 3RVW JUDGXDWH TXDOLILFDWLRQ 'LSORPDWH RI
VXEMHFW DQG ZLWK \HDU:V WHDFKLQJ H[SHULHQFH DI\

JHFWXUHUV $ UHFRJQLVHG 0'6 'HJUHH RI DQ ,QGLDQ 8QLY
1DWLRQDO %RDUG RU DQ HTXLYDOHQW TXDOLILFDWLRQ

TXWRUV $ UHFRIJQLVHG %'6 'HIJUHH RI ,QGLDQ 8QLYHUVLYV
TXDOLILFDWLRQ ZLWK DW OHDVW RQH \HDU H[SHULHQFF

1RWH

,Q FDVH RI LQGLYLGXDOV ZLWK GLVFUHSDQF\ EHWZHHQ WHDFKLQJ HI[®
TXDOLILFDWLRQ D UHIHUHQFH PD\ EH PDGH WR WKH 'HQWDO &RXQFL
DXWKRULW\ IRU FRQVLGHUDWLRQ 7KLV LV QRW DSSOLFDEOH IRU IXWX!|

OHGLFDO 6WDII 7KH UHTXLUHPHQW RI PHGLFDO WHDFKLQJ V
SHU '&, 5SHIXODWLRQV

4XDOLILFDWLRQ DQG 7HDFKLQJ ([SHULHQFH
WHDFKLQJ VWDII ZLOO EH DV SHU 0&, 5HJXOD



0,1,080 67%)),1* 3$77(51 )25 81'(5 *5$'8%7( '(17%/ 678"',(6 )25
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$V SHU '&, 5SHIXODWLRQV

BULQFLSDO 'HDRQH SRVW RI 3URIHVVRU FDQ EH GHOHWHG LQ WKH XQGHU PHQWLRQHG WDEXODWLRQ DFFRUGLQJ WR WKF
(DFK '"HQWDO 'HSDUWPHQW VKRXOG EH KHDGHG E\ D 3URIHVVRU

, <HDU _ <HDU L <HDU 7RWDO 3F
WKH EHJLQQLWAHP
RQZDUGYV
3URI 5HD/GIIFW X U BURI SHPGHW X U BURI SHPGHW X U BUR 5H P GHW X U
7XWRU 7XWRU 7XWRU 7XWRU
SURVWKRGRQWLFV DQG &URZQ| %ULGJH
2UDO 3DWKRORJ\ DQG 2DO OLFURELRPRJ\
&RQVHUYDWLYH 'HQWLVWU\ DQIG (QGRGRQWLFV
2UDO OD[LOORIDFLDO 6XUJHU
SHULRGRQWRORJ\
2UWKRGRQWLFV
3DHGLDWULF 3UHYHQWLYH 'HOQWLVWU\
2UDO OHGLFLQH G5DGLRORJ\
3XEOLF +HDOWK 'HQWLVWU\
"HQWDO ODWHULDOV
"HQWDO $QDWRP\ (PEU\RORJ\ |2UDO
+LVWRORJ\
,QFOXGHV WKH 3ULQFLSDO ZKR FDQ KHDG DQ\ RQH Rl WKH VL[ VSHFLDOLWLHYV
0'6 DQG %' 6
0,1,080 67%)),1* 3$77(51 )25 81'(5 *5%$'8%7( '(17%$/ 678',(6 )25 $'0,66,216
$V SHU '&, 5HIXODWLRQV
(DFK '"HQWDO 'HSDUWPHQW VKRXOG EH KHDGHG E\ D 3URIHVVRU
., <HDU ., <HDU .., <HDU 7RWDO 3F
WKH EHJLQQLWAHP®
RQZDUGYV
3URI SHD/GIFWXURBURI SHDGHWX U BUR SHDGHWX U BURI 5H D GHW X U
7XWRU 7XWRU 7XWRU 7XWRU
BURVWKRGRQWLFY DQG &URZQ| %ULGJH
2UDO 3DWKRORJ\ DQG 2UDO OLFURELRORJ\
&RQVHUYDWLYH 'HQWLVWU\ DQ|G (QGRGRQWLFV

2UDO OD[LOORIDFLDO 6XUJHU

VWV LQ !
U

HU

VWV LQ !
U

HU



SHULRGRQWRORJ\

2UWKRGRQWLFYV

3DHGLDWULF S3UHYHQWLYH 'H

OWLVW

U\

2UDO OHGLFLQH 5DGLRORJ\

3XEOLF +HDOWK "HQWLVWU\

'HQWDO 0ODWHULDOV

'HQWDO $QDWRP\ (PEU\RORJ\
+LVWRORJ\

2UDO

,QFOXGHV WKH 3ULQFLSDO ZKR FDQ KHDG DQ\ RQH RI WKH VL[ VSHFLDOLWLHYV

0'6 DQG %'6

OHGLFDO 7THDFKLQJ 6WDII

$V SHU '&, 5HIXODWLRQV

LQ D " HQWDO &ROOHJH

<HDU 6 XEMHFWYV

,QWDNH DQG 'HVLJQDWLRQ

$GPLVVLRQV

$GPLVVLRQV

3URI

5HDGH

J

/HFWXUHU

3URI

5HDGHU

) $QDWRP\

, 3K\WLRORJ\

, %LRFKHPLVWU\

. BKDUPDFRORJ\

1 *HQHUDO
3DWKRORJ\

. OLFURELRORJ\

- *HQHUDO OHGLFLQH

*HQHUDO 6XUJHU\

Voo $QDHVWKHVLD

/IHFWXUHU
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ODQDJHUV 2IILFH 6X$WG

$VVLVWDQWYV

5HFHSWLRQLVW

JLEUDULDQ

"6 $ &KDLU VLGH

$SWWHQGDQW

"HQW 7HFK

'"HQWDO OHFKDQLUF

"THQW +\JVW

5DGLRJUDSKHU

3KRWRJUDSKHU

SUWLVW

BURJUDPPHU

'DWD (QWU\ 2SHUPWRUV

3K\WLFDO 'LUHFWRU

(QJLQHHU

(OHFWULFLDQV

3OXPEHU

&DUSHQWHU

ODVRQ

$ & 7HFK

+HOSHUV (OHFWULFDD

6ZHHSHUV 6FDYHQJHUV

$SWWHQGHUYV

6HFXULW\ 3BHUVRQDO

"HSW 6HFUHWDULHV

"ULYHU

1XUVHV

/IDE 7THFKQLFLDQYV

1RWH

7KH DERYH VWDII SDWWHUQ LQGLFDWHY PLQLPXP UHTXLUHPHQWYV IRU WKH

DFWXDO VWDII UHTXLUHPHQWY PD\ PDUJLQDOO\ YDU\ GHSHQGLQJ XSRQ Wk

GHVLJQ RI WKH EXLOGLQJ
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ODQDJHUV 2IILFH 6X[SGW

$VVLVWDQWYV

S5HFHSWLRQLVW

/[LEUDULDAQ

"6 $ &KDLU VLGH
$WWHQGDQW

'HOQW 7HFK 'HQWDO




OHFKDQLF

'"HQW +\JVW

5DGLRJUDSKHU

SKRWRJUDSKHU

$UWLVW

SURJUDPPHU

'DWD (QWU\N 2SHUDWRUYV

3K\WLFDO 'LUHFWRU

(QJLQHHU

(OHFWULFLDQV

3OXPEHU

&DUSHQWHU

ODVRQ

$ & 7HEK

+HOSHUV (OHFWULFDP

6ZHHSHUV 6FDYDQJHUYV

$SWWHQGHUYV

6HFXULW\ 3BHUVRQ@DO

'HSW 6HFUHWDULHV

'ULYHU

1XUVHYV

/IDE 7THFKQLFLDQYVY

1RWH

7KH DERYH VWDII SDWWHUQ LQGLFDWHY PLQLPXP UHTXLUHPHQWY IRU WKH
DFWXDO VWDII UHTXLUHPHQWY PD\ PDUJLQDOO\ YDU\ GHSHQGLQJ XSRQ Wk
GHVLIJQ RI WKH EXLOGLQJ

6<//$%86 2) 678'<

+80%1 $1$720< (0%5<2/2*< +,672/2*< 0(',&$/ *(1(7,&6

$ _*28%/

7TKH VWXGHQWY VKRXOG JDLQ WKH NQRZOHGJH DQG LQVLIJKW LQWR WKH [X(
KHDG DQG QHFN IXQFWLRQDO KLVWRORJ\ DQG DQ DSSUHFLDWLRQ RI WKH Jl
DQG WKH HPEU\RORJLFDO GHYHORSPHQW RI FOLQLFDOO\ LPSRUWDQW VWU
VFLHQWLILF IRXQGDWLRQV DUH ODLG GRZQ IRU WKH FOLQLFDO \HDUV RI WKI

%_2%-(&7,9(6

D .12:/('*( 81'(567%$1',1*
$W WKH HQGVRHWHW H6'6 FRXUVH LQ $QDWRPLFDO 6FLHQFHYV WKH XQGHUJUD

(ISHFWHG WR
.QRZ WKH QRUPDO GLVSRVLWLRQ RI WKH VWUXFWXUHV LQ WKH ER
SDWLHQW DQG ZKLOH FRQGXFWLQJ FOLQLFDO SURFHGXUHYV
.QRZ WKH DQDWRPLFDO EDVLV RI GLVHDVH DQG LQMXU\
.QRZ WKH PLFURVFRSLF VWUXFWXUH RI WKH YDULRXV WLVVXHV D S
WKH GLVHDVH SURFHVVHV
.QRZ WKH QHUYRXV V\VWHP WR ORFDWH WKH VLWH RI OHVLRQV DFFF
GHILFLWY HQFRXQWHUHG
+DYH DQ LGHD DERXW WKH EDVLV RI DEQRUPDO GHYHORSPHQW FULW
Rl WHUDWRJHQV JHQHWLF PXWDWLRQV DQG HQYLURQPHQWDO KD]DU
.QRZ WKH VHFWLRQDO DQDWRP\ Rl KHDG QHFN DQG EUDLQ WR UHDG
SLFWXUHV WDNHQ E\ PRGHUQ LPDJLQJ WHFKQLTXHYV
.QRZ WKH DQDWRP\ RI FDUGLR SXOPRQDU\ UHVXVFLWDWLRQ

E 6.,//6
7R ORFDWH YDULRXV VWUXFWXUHV RI WKH ERG\ DQG WR PDUN WKH \
7R LGHQWLI\ YDULRXV WLVVXHV XQGHU PLFURVFRSH
7R LGHQWLI\ WKH IHDWXUHYV LQ UDGLRJUDSKY DQG PRGHUQ LPDJLQJ
7R GHWHFW YDULRXV FRQJHQLWDO DEQRUPDOLWLHV

& ,17(*5%7,21

%\ HPSKDVLVLQJ RQ WKH UHOHYDQW LQIRUPDWLRQ DQG DYRLGLQJ XQZD(
LQWHJUDOO\ ZLWK RWKHU EDVLF VFLHQFHYV FOLQLFDO VXEMHFWY QRW RQ
EXW DOVR OD\V GRZQ WKH VFLHQWLILF IRXQGDWLRQ IRU PDNLQJ D EHWWHU

7KLV LQVLIJKW LV JDLQHG LQ D YDULHW\ RI ZD\V
/IHFEWXUHYV VPDOO JURXS WHDFKLQJ
'"HPRQVWUDWLRQV
'LVVHFWLRQ RI WKH KXPDQ FDGDYHU
6WXG\ RI GLVVHFWHG VSHFLPHQV




2VWHRORJ\

6XUIDFH DQDWRP\ RQ OLYLQJ LQGLYLGXDO

6WXG\ RI UDGLRJUDSKY RWKHU PRGHUQ LPDJLQJ WHFKQLTXHYV
6WXG\ RI +LVWRORJ\ VOLGHYV

6WXG\ RI HPEU\RORJ\ PRGHOV

$XGLR YLVXDO DLGV

TKURXJKRXW WKH FRXUVH SDUWLFXODU HPSKDVLV LV SODFHG RQ WKH IXQF
RQ LQWHIJUDWLRQ ZLWK WHDFKLQJ LQ RWKHU ELR GHQWDO GLVFLSOLQHYV

' $1 287/,1( 2) 7+( &2856( &217(17

*HQHUDO DQDWRP\ ,QWURGXFWLRQ RI DQDWRPLFDO WHUPV DQG EU
WKH ERG\

5HJLRQDO DQDWRP\ RI KHDG QHFN ZLWK RVWHRORJ\ RI ERQHV RI K
WRSLFV Rl GHQWDO LPSRUWDQFH

*HQHUDO GLVSRVLWLRQ RI WKRUDFLF DEGRPLQDO SHOYLF RUJDQV
7KH UHJLRQDO DQDWRP\ RI WKH VLWHV RI LQWUDPXVFXODU LQWU
SXQFWXUH

*HQHUDO HPEU\RORJ\ V\VWHPLF HPEU\RORJ\ ZLWK UHVSHFW WR GH"
+LVWRORJ\ RI EDVLF WLVVXHV DQG RI WKH RUJDQV Rl JDVWURLQV
H[FUHWRU\ VIVWHPVY JRQDGYV

OHGLFDO JHQHWLFV

( )857+(5 '(7$./6 2) 7+( &2856(

, ,1752'8&7,21 72

b H (S

$QDWRPLFDO WHUPYV
BNLQ VXSHUILFLDO IDVFLD GHHS IDVFLD

&DUGLRYDVFXODU VI\VWHP SRUWDO V\VWHP FROODWHUDO FLUFXODW
/\APSKDWLF VIVWHP UHJLRQDO O\PSK QRGHYV

2VWHRORJ\ ,QFOXGLQJ RVVLILFDWLRQ JURZWK RI ERQHV
0\RORJ\ 2 . QFOXGLQJ W\SHV Rl PXVFOH WLVVXH LQQHUYDWLRQ
6\QGHVPRORJ\ 2 ,QFOXGLQJ FODVVLILFDWLRQ RI -RLQWV

THUYRXV VA\VWHP

1(&.

6FDOS IDFH WHPSOH ODFULPDO DSSDUDWXYV 1HFN '"HHS IDVFLI
VXERFFLSLWDO WULDQJOH DQWHULRU WULDQJOH DQWHULRU PHGLDQ
QHFEN &UDQLDO FDYLW\ OHQLQJHV SDUWV RI EUDLQ YHQWULFOHV RI
QHUYHY DWWDFKHG WR WKH EUDLQ SLWXLWDU\ JODQG &UDQLDO QHU

2UELWDO FDYLW\ 2 0OXVFOHV RI WKH H\H EDOO VXSSRUWYV RI WKH H\H E

SDURWLG JODQG THPSRUR PDQGLEXODU MRLQW PXVFOHV Rl PD\
SWHU\JR SDODWLQH [IRVVD 6XEPDQGLEXODU UHJLRQ :DOOV RI
VLQXVHYV 3DODWH 2UDO FDYLW\ 7RQJXH 3KDU\Q] SDODWLQH
IDU\Q[ 267(2/2*< 2 )RHWDO VNXOO DGXOW VNXOO LQGLYLGXDO ERQHYV
FHUYLFDO YHUWHEUDH

v, 1+25%; '"HPRQVWUDWLRQ RQ D GLVVHFWHG VSHFLPHQ RI

7TKRUDFLF ZDOO

+HDUW FKDPEHUYV

&RURQDU\ DUWHULHV

SHULFDUGLXP

/IXQJV 2 VXUIDFHVY SOHXUDO FDYLW\
'LDSKUDJP

9 $%'20(1 'HPRQVWUDWLRQ RQ D GLVVHFWHG VSHFLPHQ RI

9 &/,1
D

E

F

SHULWRQHDO FDYLW\
2UJDQV LQ WKH DEGRPLQDO SHOYLF FDYLW\

,&$/ 352&('85(6

,QWUDPXVFXODU LQMHFWLRQV 'HPRQVWUDWLRQ RQ D GLVVHFWHG V
WKH IROORZLQJ VLWHV RI LQMHFWLRQ
'HOWRLG PXVFOH DQG LWV UHODWLRQ WR WKH D[LOODU\ QHUYH DQ
*OXWHDO UHJLRQ DQG WKH UHODWLRQ RI WKH VFLDWLF QHUYH
9DVWXV ODWHUDOLV PXVFOH
,QWUDYHQRXV LQMHFWLRQV YHQHVHFWLRQ 'HPRQVWUDWLRQ RI YH
RQ D OLYLQJ SHUVRQ
OHGLDQ FXELWDO YHLQ &HSKDOLF YHLQ %DVLOLF YHLQ J/RQJ VD
$UWHULDO SXOVDWLRQV 'HPRQVWUDWLRQ RI DUWHULHV RQ D GL
SXOVDWLRQ RI WKH IROORZLQJ DUWHULHY RQ D OLYLQJ SHUVRQ
6XSHUILFLDO WHPSRUDO )DFLDO &DURWLG $[LOODU\ % UD FK
3RSOLWHDO 'RUVDOLVSHGLV



G /XPEDU SXQFWXUH 'HPRQVWUDWLRQ RQ D GLVVHFWHG VSHFLPHQ RI
HSLGXUDO VSDFH DQG WKH LQWHU YHUWHEUDO VSDFH EHWZHHQ /

9, (0%5<2/2*<
2RJHQHVLY 6SHUPDWRJHQHVLYV )HUWLOLVDWLRQ 3ODFHQWD 3ULPLW
DQG WULODPLQDU HPEU\RQLF GLVF ,QWUD HPEU\RQLF PHVRGHUP I
IRUPDWLRQ IDWH 3KDU\QJHDO DUFKHV SRXFKHV FOHIWY 'HYHOR:
WKV\URLG JODQG SLWXLWDU\ JODQG VDOLYDU\ JODQGY DQG DQRPCLC
GHYHORSPHQW LQ EULHI

9,, +,672/2*<
7KH &HOO
%DVLF WLVVXHV  (SLWKHOLXP &RQQHFWLYH WLVVXH LQFOXGLQJ FC
1HUYRXV WLVVXH 3HULSKHUDO QHUYH RSWLF QHUYH VHQVRU\ JDQJO
&ODVVLILFDWLRQ RI *ODQGYV
6DOLYDU\ JODQGY VHURXV PXFRXV DQG PL[HG JODQG %ORRG YHVVH
WRQJXH KDUG SDODWH RHVSKDJXV VWRPDFK GXRGHQXP LOHXP FR
3DQFUHDV /XQJ 7UDFKHD (SLJORWWLV 7K\URLG JODQG SDUD WK\UR
SLWXLWDU\ JODQG .LGQH\ S8UHWHU 8UQLQDU\ EODGGHU 2YDU\ DQG W

9151 0('5&$/ *(1(7,&6
OLWRVLYV PHLRVLV &KURPRVRPHV JHQH VWUXFWXUH OHQGHOLVP PRG

5(&200(1'(" %22.6
61(// S5LFKDUG 6 &OLQLFDO $QDWRP\ IRU OHGLFDO B6WXGHQWV (G /oL
5- /$67-6 $SQDWRP\ 2 0 POHGQWLRQ
520$1(6 * - &XQQLQJKDP 0DQXDO RI 3UDFWLFDO $QDWRP\ +HDG 1HFN
2[IRUG OHGLFDO SXEOLFDWLRQ
+($7(5 %85.,77 '$1,(/6 )XQFWLRQDO +LVWRORJ\ (G &KXUFKLOO /LYLQ.
6$'/(5 /$1*0$1-6 OHGLFDO (PEU\RORJ\ (G
-$0(6 ( $1'(5621 *UDQW-V $WODV RI $QDWRP\ :LOOLDPV :LONLQV
:,//,$06 *UD\-V $QDWRP\ (G &KXUFKLOO /LYLQJVWRQH
(0(5< OHGLFDO *HQHWLFV

+80%1 3+<6,2/2*<

$ _*23%/

7KH EURDG JRDO RI WKH WHDFKLQJ XQGHUJUDGXDWH VWXGHQWYV LQ +XPD
VWXGHQW FRPSUHKHQVLYH NQRZOHGJH RI WKH QRUPDO IXQFWLRQV RI WKH
DQ XQGHUVWDQGLQJ RI WKH SK\VLRORJLFDO EDVLVY RI KHDOWK DQG GLVHDV

2%-(&7,9(6

D .12:/(*(

$W WKH HQG Rl WKH FRXUVH WKH VWXGHQW ZLOO EH DEOH WR
([SODLQ WKH QRUPDO IXQFWLRQLQJ Rl DOO WKH RUJDQ V\VWHPV DQG WK
WRWDO ERG\ IXQFWLRQ
$VVHVV WKH UHODWLYH FRQWULEXWLRQ RI HDFK RUJDQ V\VWHP WRZD!
LQWHULRU
/JLVW WKH SK\WLRORJLFDO SULQFLSOHV XQGHUO\LQJ WKH SDWKRJHQHVLYV

E 6.,//6

$W WKH HQG Rl WKH FRXUVH WKH VWXGHQW VKDOO EH DEOH WR
&RQGXFW H[SHULPHQWYV GHVLJQHG IRU WKH VWXG\ RI SK\WLRORJLFDO SKH
, QWHUSUHWH H[SHULPHQWDO DQG LQYHVWLJDWLYH GDWD
'LVWLQIXLVK EHWZHHQ QRUPDO DQG DEQRUPDO GDWD GHULYHG DV D L
SHUIRUPHG DQG REVHUYHG LQ WKH ODERUDWRU\

F_.17(*5%$7,21
$W WKH HQG RI WKH LQWHJUDWHG WHDFKLQJ WKH VWXGHQW VKDOO DFT)

VWUXFWXUH DQG IXQFWLRQ DQG LWV UHJXODWRU\ PHFKDQLVPV

%_&2856( &217(176 7+(25<
*(1(5%/ 3+<6,2/2*<
+RPHRVWDVLV %DVLF FRQFHSW )HHG EDFN PHFKDQLVPV
6WUXFWXUH RI FHOO PHPEUDQH WUDQVSRUW DFURVYVY FHOO PHPEUDQH
OHPEUDQH SRWHQWLDOV

% /22"

&RPSRVLWLRQ IXQFWLRQV Rl EORRG

6SHFLILF JUDYLW\ 3DFNHG FHOO YROXPH IDFWRUV DIIHFWLQJ PHWKRGYV
30DVPD SURWHLQV 7\SHV FRQFHQWUDWLRQ IXQFWLRQV YDULDWLRQV
(UWWKURF\WH ORUSKRORJ\ IXQFWLRQV YDULDWLRQV (U\WWKURSRLHVLV |
(65 OHWKRGV RI HYWLPDWLRQ IDFWRUV DIIHFWLQJ YDULDWLRQV VLJQLILF
+DHPRJORELQ 1RUPDO FRQFHQWUDWLRQ PHWKRG RI GHWHUPLQDWLRQ YL
%ORRG ,QGLFHV 0&9 0&+ 0&+& GHILQLWLRQ QRUPDO YDOXHV YDULDWLR




$QDHPLD '"HILQLWLRQ FODVVLILFDWLRQ OLIH VSDQ Rl 5%&-V GHVWUXFWL

SLIPHQWY -DXQGLFH W\SHYV

IHXFREFE\WH&ODVVLILFDWLRQ QXPEHU SHUFHQWDJH GLVWULEXWLRQ PRUS

YDULDWLRQ 5ROH RI O\PSKRF\WHV LQ LPPXQLW\ OHXFRSRLHVLV OLIH VSD!

7TKURPRERF\WHYVY ORUSKRORJ\ QXPEHU YDULDWLRQV IXQFWLRQ WKURPE

+DHPRVWDWVLYV 5ROH Rl YDVRFRQVWULFWLRQ SODWHOHW SOXJ IRUPDWL
LOQWULQVLF H[WULQVLF SDWKZzZD\V RI FRDJXODWLRQ FORW UHWUDFWLRQ

7THVWV RI KDHPRVWDWLF IXQFWLRQ SODWHOHW FRXQW FORWWLQJ WLPH

YDOXHV PHWKRG YDULDWLRQV $QWLFRDJXODQWY PHFKDQLVP RI DFWLRGQ
%ORRG JURXSV $%2 5K VIVWHP PHWKRG RI GHWHUPLQDWLRQ LPSRUWDQI

WUDQVIXVLRQ EORRG VXEVWLWXWHYV

%ORRG YROXPH 1RUPDO YDOXHVY YDULDWLRQV

%RG\ IOXLGV GLVWULEXWLRQ RI WRWDO ERG\ ZDWHU LQWUDFHOOXODU f
FDWLRQV LQ LQWUD DQG H[WUD FHOOXODU IOXLG

7LVVXH 10XLGV O\PSK JRUPDWLRQ RI WLVVXH IOXLG FRPSRVLWLRQ F
2HGHPD FDXVHV

JXQFWLRQV RI UHWLFXOR HQGRWUHOLDO V\VWHP

086&/( $1' 1(59(
&ODVVLILFDWLRQ RI QHUYHV VWUXFWXUH RI VNHOHWDO PXVFOH OROHFX
QHXURPXVFXODU WUDQVPLVVLRQ 3URSHUWLHV RI VNHOHWDO PXVFOH 6WU
VPRRWK PXVFOH

', *(67,9( 6<67(0
,QWURGXFWLRQ WR GLJHVWLRQ *HQHUDO VWUXFWXUH RI *, WUDFW ,QQHL
6DOLYDU\ JODQGY 6WUXFWXUH RI VDOLYDU\ JODQGV FRPSRVLWLRQ UHJXC
6WRPDFK &RPSRVLWLRQ DQG IXQFWLRQV RI JDVWULF MXLFH PHFKDQLVP DQ
(IRFULQH 3DQFUHDV B6WUXFWXUH FRPSRVLWLRQ RI SDQFUHDWLF MXLFH IX
RI SDQFUHDWLF VHFUHWLRQ
JLYHU VWUXFWXUH FRPSRVLWLRQ RI ELOH IXQFWLRQV RI ELOH UHJXODW
*DOO EODGGHU VWUXFWXUH IXQFWLRQV
6PDOO LQWHVWLQH &RPSRVLWLRQ IXQFWLRQV UHJXODWLRQ RI VHFUHWLTF
/IDUJH LQWHVWLQH )XQFWLRQV
ORWRU IXQFWLRQV RI *,7 ODVWLFDWLRQ GHJOXWLWLRQ JDVWULF ILOOLQ.
ODUJH LQWHVWLQH GHIHFDWLRQ

(;&5(725< 6<67(0
BWUXFWXUH IXQFWLRQV RI NLGQH\ IXQFWLRQDO XQLW RI NLGQH\ IXQFWL
-X[WD JORPHUXODU DSSDUDWXV UHQDO EORRG IORZ
JRUPDWLRQ RI 8ULQH *ORPHUXODU ILOWHUDWLRQ UDWH GHILQLWLRQ
LQIOXHQFLQJ * )5 7XEXODU UHDEVRUSWLRQ G5HDEVRUSWLRQ RI VRGLXP .
7XEXODU VHFUHWLRQ VHFUHWLRQ RI XUHD K\GURJHQ DQG RWKHU VXEVWD
OHFKDQLVP RI FRQFHQWUDWLRQ GLOXWLRQ RI XULQH
5ROH RI NLGQH\ LQ WKH UHJXODWLRQ RI S+ Rl WKH EORRG
OLFWXULWLRQ DQDWRP\ LQQHUYDWLRQ RI 8ULQDU\ EODGGHU PHFKDQLVP

%2'< 7(03(5$785( )81&7,216 2) 6.,1

(1'2&5,12/2*<
*HQHUDO HQGRFULQRORJ\ (QXPHUDWLRQ RI HQGRFULQH JODQGYV KRUPRQ!
VIVWHP FKHPLVWU\ PHFKDQLVP RI VHFUHWLRQ WUDQVSRUW PHWDEROLVP
+RUPRQHV RI DQWHULRU SLWXLWDU\ WKHLU DFWLRQV K\SRWKDPLF UHJX
'LVRUGHUV RI VHFUHWLRQ RI DQWHULRU SLWXLWDU\ KRUPRQHYV
3RVWHULRU SLWXLWDU\ )XQFWLRQV UHJXODWLRQ GLVRUGHUV RI VHFUHW
7K\URLG +LVWRORJ\ V\QWKHVLV VHFUHWLRQ WUDQVSRUW RI KRUPRQH\
VHFUHWLRQ GLVRUGHUV 7K\URLG IXQFWLRQ WHVWYV
$GUHQDO FRUWH[ OHGXOOD V\QWKHVLV VHFUHWLRQ DFWLRQ PHWDEROL)

GLVRUGHUYV
2WKHU KRUPRQHV $QJLRWHQVLQ $ 1)

5(352'8&7,21
6H[ GLIIHUHQWLDWLRQ 3K\VLRORJLFDO DQDWRP\ Rl PDOH DQG It
JHPDOH UHSURGXFWLYH VIVWHP OHQVWUXDO F\FOH IXQFWLRQV RI RYDU\
FRQWURO RI VHFUHWLRQ RI RYDULDQ KRUPRQHV WHVWV IRU RYXODWLRC
FKDQJHV GXULQJ SUHJQDQF\ SUHJQDQF\ WHVWV SDUWXULWLRQ
IDFWDWLRQ FRPSRVLWLRQ RI PLON IDFWRUV FRQWUROOLQJ
UHSURGXFWLYH VIVWHP VSHUPDWRJHQHVLVY VHPHQ DQG FRQWUDFHSWLRQ

&$5',2 9$6&8/$5 6<67(0
)XQFWLRQDO DQDWRP\ DQG LQQHUYDWLRQ Rl KHDUW 3URSHUWLHV RI FDUGL
2ULJLQ SURSDJDWLRQ RI FDUGLDF LPSXOVH DQG KHDUW EORFN
(OHFWURFDUGLRJUDP 1RUPDO HOHFWURFDUGLRJUDP 7ZR FKDQJHV LQ (&* I



&DUGLDF F\FOH 3KDVHV 3UHVVXUH FKDQJHV LQ DWULD YHQWULFOHYV DF
9ROXPH FKDQJHYVY LQ YHQWULFOHYVY -XJXODU YHQRXV SXOVH DUWHULDO SXO
+HDUW VRXQGVY OHQWLRQ RI PXUPXUV

+HDUW UDWH 1RUPDO YDOXH YDULDWLRQ UHJXODWLRQ

&DUGLDF RXWSXW 'HILQLWLRQ QRUPDO YDOXHV RQH PHWKRG RI GHWHU|
KHDUW UDWH DQG VWURNH YROXPH

$UWHULDO EORRG SUHVVXUH 'HILQLWLRQ QRUPDO YDOXHV YDULDWLRQV C
RI EORRG SUHVVXUH

&RURQDU\ FLUFXODWLRQ

&DUGLR YDVFXODU KRPHRVWDVLY ([HUFLVH SRVWXUH

5(63,5$725< 6<67(0
3K\WLRORJ\ Rl 5HVSLUDWLRQ ([WHUQDO LQWHUQDO UHVSLUDWLRQ
)XQFWLRQDO DQDWRP\ RI UHVSLUDWRU\ SDVVDJH OXQJV
5HVSLUDWRU\ PRYHPHQWY O0XVFOHV RI UHVSLUDWLRQ OHFKDQLVP RI LQIOD
,QWUD SOHXUDO LQWUD SXOPRQDU\ SUHVVXUHV WKHLU FKDQJHV GXULQJ
OHFKDQLFV RI EUHDWKLQJ VXUIDFWDQW FRPSOLDQFH ZRUN RI EUHDWKLC
6SLURPHWU\ /XQJ YROXPHV FDSDFLWLHV GHILQLWLRQ QRUPDO YDOXHV
FDSDFLW\ YDULDWLRQV LQ YLWDO FDSDFLW\ )(9 LWV YDULDWLRQV
3XOPRQDU\ YHQWLODWLRQ DOYHRODU YHQWLODWLRQ GHDG VSDFH 2 YHQV
&RPSRVLWLRQ RI LQVSLUHG DLU DOYHRODU DLU DQG H[SLUHG DLU
([FKDQJH RI JDVHV 'LIIXVLQJ FDSDFLW\ IDFWRUV DIIHFWLQJ LW
7UDQVSRUW RI 2[\JHQ FDUERQ GLR[LGH LQ WKH EORRG
5HIXODWLRQ RI UHVSLUDWLRQ 2 QHXUDO FKHPLFDO
+\SR[LD F\DQRVLV G\VSQRHD SHULRGLF EUHDWKLQJ
$UWLILFLDO UHVSLUDWLRQ SXOPRQDU\ IXQFWLRQ WHVWYV

&(175%/ 1(59286 6<67(0
2UJDQLVDWLRQ RI FHQWUDO QHUYRXV V\VWHP
1HXURQDO RUJDQLVDWLRQ DW VSLQDO FRUG OHYHO
6\QDSVH UHFHSWRUV UHIOH[HV VHQVDWLRQV DQG WUDFWYV
3K\WLRORJ\ Rl SDLQ
YXQFWLRQV Rl FHUHEHOOXP WKDODPXV K\SRWKDODPXV DQG FHUHEUDO F
YRUPDWLRQ DQG IXQFWLRQV RI &86)
$XWRQRPLF QHUYRXV V\VWHP

63(&,$/ 6(16(6
)XQGDPHQWDO NQRZOHGJH RI YLVLRQ KHDULQJ WDVWH DQG VPHOO

35%&7,&%/6

7KH IROORZLQJ OLVW RI SUDFWLFDO LV PLQLPXP DQG HVVHQWLDO $00 V
SURFHGXUHYVY DQG GHPRQVWUDWLRQYV 7KH SURFHGXUHV DUH WR EH SHUIRL
FODVVHV WR DFTXLUH VNLOOV $00 WKH SURFHGXUHYVY DUH WR EH LQFOXGF
7KRVH FDWHJRULVHG DV GHPRQVWUDWLRQV DUH WR EH VKRZQ WR WKH VWX
WKHVH GHPRQVWUDWLRQV ZRXOG QRW EH LQFOXGHG LQ WKH 8QLYHUVLW\ H
ZRXOG EH JLYHQ LQ WKH IRUP RI FKDUWY JUDSKVY DQG FDOFXODWLRQV IRU |

352&('85(6

(QXPHUDWLRQ RI 5HG %ORRG &HOOV

(QXPHUDWLRQ RI :KLWH %ORRG &HOOV

'LITHUHQWLDO OHXFRF\WH FRXQWYV

'"HWHUPLQDWLRQ RI +DHPRJORELQ

'"HWHUPLQDWLRQ RI EORRG JURXS

'"HWHUPLQDWLRQ RI EOHHGLQJ WLPH DQG FORWWLQJ WLPH
([DPLQDWLRQ RI SXOVH

5HFRUGLQJ RI EORRG SUHVVXUH

'(021675%7,21
'"HWHUPLQDWLRQ RI SDFNHG FHOO YROXPH DQG HU\WKURF\WH VHGLPHQWD
'"HWHUPLQDWLRQ RI VSHFLILF JUDYLW\ RI EORRG
'"HWHUPLQDWLRQ RI HU\WKURF\WH IUDJLOLW\
'"HWHUPLQDWLRQ RI YLWDO FDSDFLW\ DQG WLPHG YLWDO FDSDFLW\
6NHOHWDO PXVFOH H[SHULPHQWYV
6WXG\ RI ODERUDWRU\ DSSOLDQFHV LQ H[SHULPHQWDO SK\VLRORJ\
SUHSDUDWLRQ 6LPSOH PXVFOH FXUYH HIIHFWV RI WZR VXFFHVVLYH VWL
VWLPXOL HITHFWV Rl WHPSHUDWXUH JHQHVLV RI IDWLJXH DQG WHWDQX
PXVFOH FRQWUDFWLRQ FDOFXODWLRQ RI ZRUN GRQH
(OHFWURFDUGLRJUDSK\ 'HPRQVWUDWLRQ RI UHFRUGLQJ RI QRUPDO (OHF'
&OLQLFDO HI[DPLQDWLRQ RI FDUGLRYDVFXODU DQG UHVSLUDWRU\ VA\VWHP

7.7 %22.6
*X\WRQ 7H[W ERRN RI KKNGLROLRQ



*DQRQJ 5HYLHZ RI OHGLFDOVEBKGYWRGRRJ\
9DQGHU +XPDQ SK\VKHR®RWLRQ

&KRXGKDUL &RQFLVH OHGLRDAGKVLRRORJI\
&KDWHUMHH +XPDQ 3K¥AIGRGR.RQ

$ . -DLQ +XPDQ 3K\VWLRORJ\ IRU %GLWLRBQW V

%22.6 )25 5()(5(1&(
L %HUQH /HYH\ 3K\VER®RWLRQ
LL :HVW %HVW 7D\ORU:-V 3K\VLRORJLFDO EDWKNGRIWDRGLFDO 3UDFWLYV

(;3(5,0(17%/ 3+<6,2/2*<
L 5DQQDGH 3UDFWLFDOVEKGYWREBRJI\
LL *KDL D WH[W ERRN RI SUDFWLFDO SK\VLRORJ\
LLL +XWFKLVRQ:V &OLQLFDHGHWKRGYV

%,2&+(0,675<

$.06 $1' 6&23( 2) 7+( &2856( ,1 %,2&+(0,675<

7KH PDMRU DLP LV WR SURYLGH D VRXQG EXW FULVS NQRZOHGJH RQ WKH E
UHOHYDQW WR WKH KXPDQ V\VWHP DQG WR GHQWDO PHGLFDO SUDFWLFH
EXLOG RQ WKH DOUHDG\ H[LVWLQJ LQIRUPDWLRQ DYDLODEOH WR WKH VW
UHRULHQWLQJ $ PHUH UHKDVK VKRXOG EH DYRLGHG

7KH FKHPLVWU\ SRUWLRQ VKRXOG VWULYH WRZDUGV SURYLGLQJ LQIRU
K\GURSKRELF DQG K\GURSKLOLF PRLHWLHY DQG ZHDN YDOHQFH IRUFHV WK
RQ VWUXFWXUH QHHG QRW EH HPSKDVLVHG

'LVFXVVLRQ RQ PHWDEROLF SURFHVVHVY VKRXOG SXW HPSKDVLV RQ WKH R®
PROHFXODU WXUQRYHU :KLOH GHWDLOV RI WKH VWHSV PD\ EH JLYHQ WK
PHPRULVH WKHP $Q LOWURGXFWLRQ WR ELRFKHPLFDO JHQHWLFVY DQG PR
VKRXOG EH DYRLGHG 7KH H[SRVXUH WR DQWLYLWDPLQV DQWLPHWDEROLW
ZLOO SURYLGH D EDVLV IRU WKH IXWXUH VWXG\ RI PHGLFDO VXEMHFWYV $Q
WDXJKW E\ FRYHULQJ KRUPRQDO DFWLRQ VHFRQG PHVVHQJHUV DQG UHJXC
DVSHFWV RI ELRFKHPLVWU\ VKRXOG DYRLG GHVFULELQJ LQQXPHUDEOH IXQF
YRJXH &DWDORJXLQJ JHQHWLF GLVRUGHUV XQGHU HDFK KHDG RI PHWDERC(
ZKLFK FRUUHODWH JHQRW\SH FKDQJH WR IXQFWLRQDO FKDQJHV VKRXOG EH

$W WKH HQG RI WKH FRXUVH WKH VWXGHQW ZRXOG EH DEOH WR DFTXLUH D
UHWDLQHG IRU D ORQJ WLPH 7\SLFDO DFLG WHVWYV FDQ EH XVHG WR GHWF
EH OHDUQW $ IHZ H[DPSOHV DUH JLYHQ EHORZ

1HHG QRW NQRZ WKH VWUXFWXUH Rl FKROHVWHURO B6KRXOG NQRZ
SODVPD
OXWDURWDWLRQ VKRXOG QRW EH WDXJKW B6WXGHQW VKRXOG NQRZ
FHOOXORVH
1HHG QRW NQRZ WKH GHWDLOV RI DOSKD KHOL[ DQG EHWD SOHD)
6KRXOG NQRZ ZK\ KDHPRJORELQ LV JOREXODU DQG NHUDWLQ LV ILE
1HHG QRW NQRZ PHFKDQLVP RI R[LGDWLYH SKRVSKRU\ODWLRQ
BKRXOG NQRZ PRUH WKDQ RI $73 LV IRUPHG E\ WKLV SURFHVYV
1HHG QRW NQRZ GHWDLOV RI WKH FRQYHUVLRQ RI SHSVLQRJHQ WR S
6KRXOG NQRZ K\GURFKORULF DFLG FDQQRW EUHDN D SHSWLGH ERQG
1HHG QRW UHPHPEHU WKH VWHSV RI JO\FRJHQHVLYV
6KRXOG NQRZ WKDW H[FHVV LQWDNH Rl FDUERK\GUDWH ZLOO QR
1HHG QRW NQRZ DERXW XUHD RU FUHWLQLQH FOHDUDQFH WHVWYV
BKRXOG NQRZ WKH EDVLV RI LQFUHDVH RI XUHD DQG FUHDWLQLQH L
1HHG QRW NQRZ WKH VWUXFWXUH RI LQVXOLQ
BKRXOG NQRZ ZK\ LQVXOLQ OHYHO LQ FLUFXODWLRQ LV QRUPDO LQ
1HHG QRW NQRZ WKH VWUXFWXUDO GHWDLOV RI $73
BKRXOG NQRZ ZK\ DERXW J Rl $73 LQ WKH ERG\ DW DQ\ JLYHQ WLPH
1HHG QRW NQRZ WKH PHFKDQLVP RI DFWLRQ RI SURO\OK\GUR[\ODVH
6KRXOG NQRZ ZK\ WKH JXP EOHHGV LQ VFXUY\
1HHG QRW NQRZ WKH VWUXFWXUH RI 9LWDPLQ .
6KRXOG NQRZ WKH EDVLV RI LQWHUQDO EOHHGLQJ DULVLQJ GXH W|
1HHG QRW UHPHPEHU WKH VWUXFWXUH RI +0*&R$
6KRXOG NQRZ ZK\ LW GRHV QRW OHDG WR LQFUHDVHG FKROHVWHUR

%,2&+(0,675< $1' 1875,7,21

&+(0,675< 2) %,225*$1,& 02/(&8/(6

&DUERK\GUDWHYV 'HILQLWLRQ ELRORJLFDO LPSRUWDQFH DQG FODVVLILFI
DQRPHULVP 6XJDU GHULYDWLYHV ‘'LVDFFKDULGHV 3RO\WDFFKDULGHV 6WU
/LSLGV  'HILQLWLRQ ELRORJLFDO LPSRUWDQFH DQG FODVVLILFDWLRQ )

FRPSRXQG OLSLGV +\GURSKRELF DQG K\GURSKLOLF JURXSV &KROHVWHU
OHDIOHW




B3URWHLQV %LRORJLFDO LPSRUWDQFH $PLQRDFLGY &ODVVLILFDWLRQ ,QW
DQG FRQMXJDWHG JOREXODU DQG ILEURXV &KDUJH SURSHUWLHV %XIIH
FRQIRUPDWLRQ 'HQDWXUDWLRQ

1XFOHLF DFLGY %XLOGLQJ XQLWV 1XFOHRWLGHV 2XWOLQH VWUXFWXUH RI
+LJK HQHUJ\ FRPSRXQGV $73 3KRVSKRU\ODPLGLQHV 7KLROHVWHUV (QRO

0$&52187(5,(176 $1' ',*(67,21
(QHUJ\ QHHGY %DVDO PHWDEROLF UDWH 'LHWDU\ FDUERK\GUDWHY ILEUH\
1ILWURJHQ EDODQFH (VVHQWLDO DPLQR DFLGV 3URWHLQ TXDOLW\ DQG U]
SURWHLQ TXDOLW\ WR EH H[FOXGHG 3URWHLQ FDORULH PDOQXWULWLRQ %
(QI\PDWLF K\GURO\VLV Rl GLHWDU\ FDUERK\GUDWHY OHFKDQLVP RI XSWD!
DQG DEVRUSWLRQ Rl WULDF\OJO\FHUROV (Q]\PDWLF K\GURO\VLV RI GLHWD!

0,&521875,(176
9LWDPLQV 'HILQLWLRQ FODVVLILFDWLRQ GDLO\ UHTXLUHPHQW VRXUFHV I
Rl ZDWHU VROXEOH YLWDPLQV ZLWK ELRFKHPLFDO IXQFWLRQV 9LWDPLQV
9LWDPLQ ' DQG LWV UROH LQ FDOFLXP PHWDEROLVP O9LWDPLQ ( 9LWDP
,QWURGXFWLRQ WR DQWLYLWDPLQV DQG K\SHUYLWDPLQRVLYV

OLQHUDOV &ODVVLILFDWLRQ GDLO\ UHTXLUHPHQW &DOFLXP DQG SKRV
IXQFWLRQ 6HUXP FDOFLXP UHJXODWLRQ ,URQ VRXUFHV XSWDNH DQG WUD
+HPH DQG QRQKHPH LURQ IXQFWLRQV GHILFLHQF\ ,RGLQH %ULHI LQWU
*HQHUDO IXQFWLRQV RI WK\UR[LQH )OXRULGH IXQFWLRQ GHILFLHQF\ DQC
PLQHUDOV

(1(5*< 0(7$%2/,60
2YHUYLHZ 2XWOLQHV RI JO\FRO\VLV S\UXYDWH R[LGDWLRQ DQG FLWULF DF
(OHFWURQ WUDQVSRUW FKDLQ DQG R[LGDWLYH SKRVSK\RU\ODWLRQ .HWF
,QWURGXFWLRQ WR JO\FRJHQHVLY JO\FRJHQRO\VLV IDWW\ DFLG V\QYV
*OXFRQHRJHQHVLY /DFWDWH PHWDEROLVP 3URWHLQ XWLOLVDWLRQ IRU H
DFLGYV ,QWHJUDWLRQ RI PHWDEROLVP

63(&,$/ $63(&76 2) 0(7$%2/,60
,PSRUWDQFH RI SHQWRVH SKRVSKDWH SDWKZD\ )RUPDWLRQ RI JOXFXURH
VIQWKHVLV DQG EUHDNGRZQ $PPRQLD PHWDEROLVP S8UHD IRUPDWLRC
7UDQVPHWK\ODWLRQ $PLQHV ,QWURGXFWLRQ WR RWKHU IXQFWLRQV RI
WUDQVIHU 'HWR[LFDWLRQ 7\SLFDO UHDFWLRQV ([DPSOHV RI WR[LF FRPSR.

%,2&+(0,&$/ *(1(7,&6 $1' 3527(,1 6<17+(6,6
,QWURGXFWLRQ WR QXFOHRWLGHV IRUPDWLRQ DQG GHJUDGDWLRQ '1$ |
UHSOLFDWLRQ DQG WUDQVFULSWLRQ )RUPV DQG IXQFWLRQV RI 51$% *HQI
WUDQVODWLRQ SURFHVV $QWLPHWDEROLWHY DQG DQWLELRWLFV LQWH!
WUDQVODWLRQ ,QWURGXFWLRQ WR FDQFHU YLUXVHV DQG RQFRJHQHV

(1=<0( $1' 0(7$%2/,& 5(*8/$7,21
(Q]\PHV 'HILQLWLRQ FODVVLILFDWLRQ VSHFLILFLW\ DQG DFWLYH VLWH &
VXEVWUDWH FRQFHQWUDWLRQ ,QWURGXFWLRQ WR HQJ\PH LQKLELWRUV SL
WR DOORVWHULF UHJXODWLRQ FRYDOHQW PRGLILFDWLRQ DQG UHJXODWLRC

2YHUYLHZ RI KRUPRQHYV ,(QWURGXFWLRQ WR VHFRQG PHVVHQJHUYV F\F
WULSKRVSKDWH OHFKDQLVP RI DFWLRQ RI VWHURLG KRUPRQHV HSLQHSKI
$FLG EDVH UHJXODWLRQ (OHFWURO\WH EDODQFH

6758&785%/ &20321(176 $1' %/22' 3527(,16
&RQQHFWLYH WLVVXH &ROODJHQ DQG HODVWLQ *O\FRVDPLQRJO\FDQV %R
OHPEUDQH DVVRFLDWHG SURFHVVHV LQ EULHI ([RF\WRVLY DQG HQGRF\WF
O\RILEULO DQG PXVFOH FRQWUDFWLRQ LQ EULHI

+DHPRJORELQ IXQFWLRQV , QWURGXFWLRQ WR KHPH VI\QWKHVLV DQG
FODVVLILFDWLRQ DQG VHSDUDWLRQ JXQFWLRQV RI DOEXPLQ $ EULHI D
OLSRSURWHLQV )RUPDWLRQ IXQFWLRQ DQG WXUQRYHU

0(',&$/ %,28&+(0,675<
5HJXODWLRQ RI EORRG JOXFRVH 'LDEHWHV PHOOLWXV DQG UHODWHG GLV
+\SHUWK\URLGLVP DQG K\SRWK\URLGLVP %LRFKHPLFDO HYDOXDWLRQ
DWKHURVFOHURVLYV $SSURDFKHV WR WUHDWPHQW -DXQGLFH &ODVVLILFD)
30DVPD SURWHLQ SDWWHUQ VHUXP HQJ\PHV OHYHOV %ULHI LQWURGXFWLI
IXQFWLRQ WHVWV $FLG EDVH LPEDODQFH (OHFWURO\WH LPEDODQFH H
GLVRUGHUV LQFOXGLQJ O\WRVRPDO VWRUDJH GLVRUGHUV JO\FRJHQ VWR!
GHK\GURJHQDVH GHILFLHQF\ KHPRJORELQRSDWKLHV LQERUQ HUURUV RI D
G\WWURSK\ RQH RU WZR H[DPSOHV ZLWK ELRFKHPLFDO EDVLV ZLOO EH DGH

35%&7,&%/6 &RQWDFW KRXUV
4XDOLWDWLYH DQDO\VLY RI FDUERK\GUDWHYV
&RORU UHDFWLRQV RI SURWHLQV DQG DPLQR DFLGV



,GHQWLILFDWLRQ Rl QRQSURWHLQ QLWURJHQ VXEVWDQFH
1RUPDO FRQVWLWXHQWYV RI XULQH

$EQRUPDO FRQVWLWXHQWYV RI XULQH

$QDO\VLV RI VDOLYD LQFOXGLQJ DP\ODVH

$QDO\VLV RI PLON 4XDQWLWDWLYH HVWLPDWLRQYV

7LWUDEOH DFLGLW\ DQG DPPRQLD LQ XULQH

JUHH DQG WRWDO DFLGLW\ LQ JDVWULF MXLFH

%ORRG JOXFRVH HVWLPDWLRQ

6HUXP WRWDO SURWHLQ HVWLPDWLRQ

S8ULQH FUHDWLQLQH HVWLPDWLRQ 'HPRQVWUDWLRQ

3DSHU HOHFWURSKRUHVLVY FKDUWVY FOLQLFDO GDWD HYDOXDWLRQ
*OXFRVH WROHUDQFH WHVW SURILOHV

BHUXP OLSLG SURILOHYV

3URILOHV Rl K\SRWK\URGLVLP DQG K\SHUWK\URGLVLP

3URILOHV RI K\SHU DQG K\SRSDUDWK\URGLVP

3URILOHV RI OLYHU IXQFWLRQ

B8UHD XULF DFLG FUHDWLQLQH SURILOH LQ NLGQH\ GLVRUGHUV
%ORRG JDV SURILOH LQ DFLGRVLVY DONDORVLV

5(&200('(" %22.6

&RQFLVH WH[W ERRN RI YHRBEMHRQ/WU\ 7 1 3DWWDELUDPDQ

IXWULWLRQDO %LRFKHPLVWU\ 6 SDPDNULVKQDQ DQG 6 9 5DR
OHFWXUH QRWHV LQ %LRFKHPLVWU\ -. .DQGOLVK

S5HIHUHQFH ERRNYV
7TH[W ERRN Rl %LRFKHPLVWU\ ZLWK FOLQLFDO FRUUHODWLRQV 71 'HY
+DUSHU:V %LRFKHPLVWU\ 5. 0OXUUD\ HW DO
%DVLF DQG DSSOLHG 'HQWDO %LRFKHPLVWU\ 5%"' :LOOLDPV - & (OC

"(17$/ $1$720< (0%5<2/2*< $1' 25$/ +,672/2*<

,1752'8&7.,21

'HQWDO $QDWRP\ LQFOXGLQJ (PEU\RORJ\ DQG 2UDO +LVWRORJ\ 2 D FRPSRVL
FOLQLFDO DSSOLFDWLRQV

6.,/1/6

7KH VWXGHQW VKRXOG DFTXLUH EDVLF VNLOOV LQ

&DUYLQJ RI FURZQV RI SHUPDQHQW WHHWK LQ ZDJ[

OLFURVFRSLF VWXG\ Rl 2UDO WLVVXHYV

,GHQWLILFDWLRQ RI '"HFLGXRXV 3HUPDQHQW WHHWK

$JH HVWLPDWLRQ E\ SDWWHUQV RI WHHWK HUXSWLRQ IURP SODVWHU FDV

2%-(&7.,9(6
$IWHU D FRXUVH RQ '"HQWDO $QDWRP\ LQFOXGLQJ (PEU\RORJ\ DQG 2UDO +LV

7KH VWXGHQW LV H[SHFWHG WR DSSUHFLDWH WKH QRUPDO GHYHORSPHQ
RUDO WLVVXHV YDULDWLRQV LQ GLIITHUHQW SDWKRORJLFDO QRQ SDWKR
7TKH VWXGHQW VKRXOG XQGHUVWDQG WKH KLVWRORJLFDO EDVLV RI YD
SK\WWLRORJLF DJHLQJ SURFHVV LQ WKH GHQWDO WLVVXHYV

7TKH VWXGHQWY PXVW NQRZ WKH EDVLF NQRZOHGJH RI YDULRXV UHVHDUF

7227+ 0253+2/2*<

,QWURGXFWLRQ WR WRRWK PRUSKRORJ\
+XPDQ GHQWLWLRQ W\SHV RI WHHWK IXQFWLRQV 3DOPHU V %LQRPL
WKHLU MXQFWLRQV OLQH DQJOHV SRLQW DQJOHV GHILQLWLRQ RI WH!
FRQFHSWV LQ WRRWK PRUSKRORJ\ FRQWDFW DUHDV HPEUDVXUHV &OL
ORUSKRORJ\ RI SHUPDQHQW WHHWK

'HVFULSWLRQ Rl LQGLYLGXDO WHHWK DORQJ ZLWK WKHLU HQGRGRQWL!
FKURQRORJ\ RI GHYHORSPHQW GLIIHUHQFHV EHWZHHQ VLPLODU FODVYV
W HHWK

9DULDWLRQV $QRPDOLHV FRPPRQO\ VHHQ LQ LQGLYLGXDO WHHWK
ORUSKRORJ\ RI '"HFLGXRXV WHHWK

*HQHUDOL]HG GLIIHUHQFHYV EHWZHHQ 'HFLGXRXV 3HUPDQHQW WHHWK
'HVFULSWLRQ RI LQGLYLGXDO GHFLGXRXV WHHWK LQFOXGLQJ WKHLU F
DQDWRP\ GLIIHUHQFHY EHWZHHQ VLPLODU FODVV Rl WHHWK LGHQWLILF
2FFOXVLRQ

'"HILQLWLRQ IDFWRUV LQIOXHQFLQJ RFFOXVLRQ EDVDO ERQH DUFK
IRUFHV VHTXHQFH RI HUXSWLRQ

,QFOLQDWLRQ RI LQGLYLGXDO WHHWK FRPSHQVDWRU\ FXUYHYV
&HQWULF UHODWLRQ &HQWULF RFFOXVLRQ SURWUXVLYH UHWUXVLYH
&OLQLFDO VLJQLILFDQFH RI QRUPDO RFFOXVLRQ

,QWURGXFWLRQ WR &ODVVLILFDWLRQ RI ODORFFOXVLRQ



258/ (0%5<2/2*<

%ULHI UHYLHZ RI GHYHORSPHQW RI IDFH MDZV OLS SDODWH WRQJXH
'HYHORSPHQW RI WHHWK

(SLWKHOLDO PHVHQFK\PDO LQWHUDFWLRQ GHWDLOHG VWXG\ Rl GLIIHUH
VXSSRUWLQJ WLVVXHV RI WRRWK GHWDLOHG VWXG\ RI IRUPDWLRQ RI FD
$SSOLHG DVSHFWV RI GLVRUGHUV LQ GHYHORSPHQW RI WHHWK
(UXSWLRQ RI GHFLGXRXV 3HUPDQHQW WHHWK

OHFKDQLVPV LQ WRRWK HUXSWLRQ GLIIHUHQW WKHRULHV KLVWRORJ\
MXQFWLRQ UROH RI JXEHUQDFXODU FRUG LQ HUXSWLRQ RI SHUPDQHQW W
&OLQLFDO RU $SSOLHG DVSHFWV RI GLVRUGHUV RI HUXSWLRQ

BKHGGLQJ RI WHHWK

)DFWRUV PHFKDQLVPV RI VKHGGLQJ RI GHFLGXRXV WHHWK
&RPSOLFDWLRQV RI VKHGGLQJ

25$/ +,672/2%<
'HWDLOHG PLFURVFRSLF VWXG\ Rl (QDPHO 'HQWLQH &HPHQWXP 3XOS
DVSHFWV &OLQLFDO DQG IRUHQVLF VLJQLILFDQFH Rl KLVWRORJLFDO
WUDQVSDUHQW GHQWLQH GHQWLQH K\SHUVHQVLWLYLW\ UHDFWLRQ RI
GHQWLQH 3XOS FDOFLILFDWLRQV +\SHUFHPHQWRVLV

'HWDLOHG PLFURVFRSLF VWXG\ Rl 3HULRGRQWDO OLJDPHQW DOYHR
FKDQJHV LQ SHULRGRQWDO OLJDPHQW ERQH LQ QRUPDO RUWKRGRQW|
DOYHRODU ERQH UHVRUSWLRQ

'HWDLOHG PLFURVFRSLF VWXG\ RI 2UDO OXFRVD YDULDWLRQ LQ VW
UHTXLUHPHQWY PHFKDQLVPV RI NHUDWLQL]DWLRQ FOLQLFDO SDU
OXFRFXWDQHRXV MXQFWLRQV OLQJXDO SDSLOODH $JH FKDQJHV FOLQ
6DOLYDU\ *ODQGV

'HWDLOHG PLFURVFRSLF VWXG\ Rl DFLQL GXFWDO V\VWHP

$JH FKDQJHV FOLQLFDO FRQVLGHUDWLRQYV

70 -RLQW

5HYLHZ Rl EDVLF DQDWRPLFDO DVSHFWV PLFURVFRSLXF VWXG\ FOLQLF
OD[LOODU\ 6LQXV

OLFURVFRSLF VWXG\ DQDWRPLFDO YDULDWLRQV IXQFWLRQV FOLQLFDC(
SUDFWLFH

3URFHVVLQJ RI +DUG VRIW WLVVXHV IRU PLFURVFRSLF VWXG\

*URXQG VHFWLRQV GHFDOFLILHG VHFWLRQV URXWLQH VWDLQLQJ SURF!
%DVLF KLVWRFKHPLFDO VWDLQLQJ SDWWHUQV RI RUDO WLVVXHV

25%/ 3+<6,2/2*<

6DOLYD

&RPSRVLWLRQ RI VDOLYD YDULDWLRQV IRUPDWLRQ RI VDOLYD PHFK

EULHI UHYLHZ RI VHFUHWRPRWRU SDWKZD\ IXQFWLRQV UROH RI VDOLY

K\SHU K\SR VDOLYDWLRQ

ODVWLFDWLRQ

ODVWLFDWRU\ IRUFH LWV PHDVXUHPHQW QHHG IRU PDVWLFDWLRQ S
PDVWLFDWRU\ F\FOH PDVWLFDWRU\ UHIOH[HV QHXUDO FRQWURO RI PD\

'"HIOXWLWLRQ

5HYLHZ RI WKH VWHSY LQ GHJOXWLWLRQ VZDOORZLQJ LQ LQIDQWYV QHX

&DOFLXP 3KRVSKRURXYV IOXRULGH PHWDEROLVP

6RXUFH UHTXLUHPHQWY DEVRUSWLRQ GLVWULEXWLRQ IXQFWLRQV H
K\SHUFDOFHPLD K\SHU K\SR SKRVSKDWHPLD IOXRURVLYV

7TKHRULHV RI OLQHUDOL]DWLRQ

'"HILQLWLRQ PHFKDQLVPV WKHRULHV WKHLU GUDZEDFNV

$SSOLHG DVSHFWV RI SK\WVLRORJ\ RI PLQHUDOL]DWLRQ SDWKRORJLFDO F

3K\WWLRORJ\ RI 7DVWH

,QQHUYDWLRQ RI WDVWH EXGV WDVWH SDWKZD\ SK\VWVLRORJLF EDVLYV

DSSOLHG DVSHFWYV WDVWH GLVRUGHUYV

3K\WLRORJ\ RI 6SHHFK

5HYLHZ RI EDVLF DQDWRP\ RI ODU\Q] YRFDO FRUGYV

9RLFH SURGXFWLRQ UHVRQDWRUV SURGXFWLRQ RI YRZHOV GLITHUHQ'

WRQJXH

(IITHFWV RI GHQWDO SURVWKHVLYV DSSOLDQFHV RQ VSHHFK EDVLF VSHH

5(&200(2"'(" 7(;7 %22.6

2UEDQ V 2UDO +LVWRORJ\ (PEU\RORJ\ 6 1 %KDVNDU

2UDO '"HYHORSPHQW +LVWRORJ\ -DPHV $YHU\

:KHHOHU V '"HQWDO $QDWRP\ 3K\WLRORJ\ 2FFOXVLRQ ODMRU 0 $VK
'HQWDO $QDWRP\ LWV UHOHYDQFH WR GHQWLVWU\ :RHOIHO 6FKHLG

$SSOLHG 3K\WLRORJ\ RI WKH PRXWK /DYHOOH

3K\ WLRORJ\ %LRFKHPLVWU\ RI WKH PRXWK -HQNLQV



$

*(1(5%/ 3$7+2/2*<

0

$W WKH HQG RI WKH FRXUVH WKH VWXGHQW VKRXOG EH FRPSHWHQW WR
$SSO\ WKH VFLHQWLILF VWXG\ RI GLVHDVH SURFHVVHV ZKLFK UHVXOW LQ P
LQ FHOOV WLVVXHV DQG RUJDQV WR WKH VWXG\ RI SDWKRORJ\ DQG WKH SU

2%-(&7,9(6
(QDEOLQJ WKH VWXGHQW

7R GHPRQVWUDWH DQG DSSO\ EDVLF IDFWV FRQFHSWV DQG WKHRULHV LC
7R UHFRJQL]H DQG DQDO\]H SDWKRORJLFDO FKDQJHV DW PDFURVFRSLF
H[SODLQ WKHLU REVHUYDWLRQV LQ WHUPV RI GLVHDVH SURFHVVHYV

7R ,QWHJUDWH NQRZOHGJH IURP WKH EDVLF VFLHQFHV FOLQLFDO PHGI
SDWKRORJ\

7R GHPRQVWUDWH XQGHUVWDQGLQJ RI WKH FDSDELOLWLHYV DQG OLPLWI
FROQWULEXWLRQ WR PHGLFLQH GHQWLVWU\ DQG ELRORJLFDO UHVHDUFK
7R GHPRQVWUDWH DELOLW\ WR FRQVXOW UHVRXUFH PDWHULDOV RXW\
FODVVHYV

&2856( &217(17

$

*HQHUDO 3DWKRORJ\ 2
,QWURGXFWLRQ WR 3DWKRORJ\
7HUPLQRORJLHYV
7KH FHOO LQ KHDOWK
7KH QRUPDO FHOO VWUXFWXUH
7KH FHOOXODU IXQFWLRQV
(WLRORJ\ DQG 3DWKRJHQHVLV RI 'LVHDVH
&HOO ,QMXU\
7\SHV 2 FRQJHQLWDO
$FTXLUHG
ODLQO\ $FTXLUHG FDXVHV RI GLVHDVH
+\SR[LF LQMXU\ FKHPLFDO LQMXU\ SK\VLFDO LQMXU\ LPPXQRORJLFDO L
'"HIJHQHUDWLRQV
$P\ORLGRVLYV
)DWW\ FKDQJH
&ORXG\ VZHOOLQJ
+\DOLQH FKDQJH PXFRLG GHJHQHUDWLRQ
&HOO GHDWK 1HFURVLYV
$SRSWDVLV
'HI FDXVHV IHDWXUHV DQG W\SHV RI QHFURVLYV
*DQJUHQH 'U\ ZHW JDV
3DWKRORJLFDO &DOFLILFDWLRQV
'\WWURSKLF DQG PHWDVWDWLF
,QIODPPDWLRQ
'HILQLWLRQ FDXVHV W\SHV DQG IHDWXUHYV
$FXWH LQIODPPDWLRQ
7KH YDVFXODU UHVSRQVH
7KH FHOOXODU UHVSRQVH
&KHPLFDO PHGLDWRUYV
7KH LQIODPPDWRU\ FHOOV
)DW H
&KURQLF LQIODPPDWLRQ
*UDQXORPDWLRQV LQIODPPDWLRQ
+HDOLQJ
5HIJHQHUDWLRQ
5HSDLU
OHFKDQLVPV
+HDOLQJ E\ SULPDU\ LQWHQWLRQ
+HDOLQJ E\ VHFRQGDU\ LQWHQWLRQ
JUDFWXUH KHDOLQJ
J)DFWRUV LQIOXHQFLQJ KHDOLQJ SURFHVV
&RPSOLFDWLRQV
7XEHUFXORVLYV
(SLGHPLRORJ\
3DWKRJHQHVLVY )RUPDWLRQ RI WXEHUFOH
3DWKRORJLFDO IHDWXUHV RI 3ULPDU\ DQG VHFRQGDU\ 7%
&RPSOLFDWLRQV DQG )DWH
6\SKLOLV
(SLGHPLRORJ\
7\SHV DQG VWDJHV RI V\SKLOLYV

IGOTmo

—IGTMmMOoO



3DWKRORJLFDO IHDWXUHV
'LDJQRVWLF FULWHULDYV
2UDO OHVLRQV
7\SKRLG
(SLGHPLRORJ\
3DWKRJHQHVLYV
3DWKRORJLFDO IHDWXUHV
'LDJQRVWLF FULWHULDYV
7KURPERVLV
'"HILQLWLRQ 3DWKRSK\VLRORJ\
JRUPDWLRQ FRPSOLFDWLRQV )DWH RI D WKURPEXV
(PEROLVP
'"HILQLWLRQ
7\SHV
(IHTHFW YV
,VFKDHPLD DQG ,QIUDFWLRQ
'"HILQLWLRQ HWLRORJ\ W\SHV
,QIUDFWLRQ RI YDULRXV RUJDQV
'HUDQJHPHQWYV RI ERG\ IOXLGV
2HGHPD 2 SDWKRJHQHVLV
"LITHUHQW W\SHV
'LVRUGHUV RI FLUFXODWLRQ
+\SHUDHPLD
6KRFN
IXWULWLRQDO 'LVRUGHUYV
&RPPRQ 9LWDPLQ 'HILFLHQFLHYV
,PPXQRORJLFDO PHFKDQLVPV LQ GLVHDVH
+XPRUDO FHOOXODU LPPXQLW\
+\SHUVHQVLWLYLW\ DXWRPPXQLW\
$,'6 DQG +HSDWLWLYV
+\SHUWHQVLRQ
'HILQLWLRQ FODVVLILFDWLRQ
3DWKRSK\VLRORJ\
(ITHFWV LQ YDULRXV RUJDQV
'LDEHWHY OHOOLWXYV
'HI &ODVVLILFDWLRQ 3DWKRJHQHVLV 3DWKRORJ\ LQ GLIIHUHQW RU
$GDSWLYH GLVRUGHUV RI JURZWK
$WURSK\ +\SHUWURSK\ +\SHUSODVLD OHWDSODVLD DQG '\VSODVLD
*HQHUDO $VSHFWV RI QHRSOHVLD
'"HILQLWLRQ WHUPLQRORJ\ FODVVLILFDWLRQ
'LIlTHUHQFHVY EHWZHHQ EHQLJQ DQG PDOLJQDQW QHRSODVPV
7KH QHRSODVWLF FHOO
OHWDVWDVLV
(WLRORJ\ DQG SDWKRJHQHVLV RI QHRSODVLD &DUFLQRJHQHVLV
7XPRXU ELRORJ\
2QFRJHQHYV DQG DQWL RQFRJHQHYV
'LDJQRVLYV
3UHFDQFHURXV OHVLRQV
&RPPRQ VSHFLILF WXPRXUV 6T SDSLOORPD &D %DVDO FHOO &D $
JLEURVDUFRPD /LSRPD DQG OLSRVDUFRPD
% 6\WWHPLF 3DWKRORJ\ 2
$QDHPLDV
,URQ 'HILFLHQF\ DQDHPLD OHJDOREODVWLF DQDHPLD
JHXNDHPLDV
$FXWH DQG FKURQLF OHXNDHPLDV 'LDJQRVLV DQG FOLQLFDO IHDWX|
'LVHDVHV RI /\PSK QRGHYV
+RGJIJNLQ-V GLVHDVH 1RQ +RGJNLQV O\PSKRPD OHWDVWDWLF FDUFLC
'LVHDVHV RI RUDO FDYLW\
JLFKHQ SODQXV B6WRPDWLWLY /HXNRSODNLD 6T FHOO &D 'HQW
$PHOREODVWRPD
'LVHDVHV RI VDOLYDU\ JODQGYV
1RUPDO VWUXFWXUH 6LDODGHQLWLY 7XPRXUV
&RPPRQ GLVHDVHV RI %RQHV
2VWHRP\HOLWLY OHWDEROLF ERQH GLVHDVHV %RQH 7XPRXUV 2VWF
FHOO 7XPRXU (ZLQJ-V VDUFRPD )LEURXV G\VSODVLD $QHXU\VPDO E
'LVHDVHV RI &DUGLRYDVFXODU V\VWHP
&DUGLDF IDLOXDUH
&RQJHQLWDO KHDUW GLVHDVH 2 $6' 96' 3'$
Y)DOORW -V 7THWURORJ\

SCrXCTIOTMmMO



,QIHFWLYH (QGRFDUGLWLV
$WKHURVFOHURVLYV
,VFKDHPLF KHDUW 'LVHDVH
+DHPRUUKDJLF 'LVRUGHUV
&RDJIJXODWLRQ FDVFDGH
&RDJIJXODWLRQ GLVRUGHUYV
30DWHOHW IXQWLRQ
30DWHOHW GLVRUGHUYV
3UDFWLFDOV
S8ULQH 2 $SEQRUPDO FRQVWLWXWLHQWYV
6XJDU DOEXPLQ NHWRQH ERGLHYV
S8ULQH 2 $SEQRUPDO FRQVLWWXHQWYV
%ORRG ELOH VDOWYV ELOH SLIJPHQWYV
+DHPRJORELQ +E HVWLPDWLRQ
7RWDO :%& FRXQW
'LIIHUHQWLDO :%& &RXQW
3DFNHG FHOO YROXPH 3&9 U\WKURF\WH VHGLPHQWDWLRQ 5DWH (65
%OHHGLQJ 7LPH FORWWLQJ 7LPH
+LVWRSDWKRORJ\
7LVVXH 3URFHVVLQJ
BWDLQLQJ
+LVWRSDWKRORJ\ VOLGHV
$FXWH DSSHQGLFLWLV *UDQXODWLRQ WLVVXH IDWW\ OLYHU
+LVWRSDWKRORJ\ VOLGHV
&9& OXQJ &9& OLYHU .LGQH\ DP\ORLGRVLV
+LVWRSDWKRORJ\ VOLGHV
7XEHUFXORVLV $FWLRQRP\FRVLV 5KLQRVSRULGLRVLV
+LVWRSDWKRORJ\ VOLGHV
3DSLOORPD %DVDO FHOO &D 6T FHOO &D
+LVWRSDWKRORJ\ VOLGHV
2VWHRVDUFRPD RVWHRFODVWRPD ILEURVDUFRPD
+LVWRSDWKRORJ\ VOLGHV
0DOLJQDQW PHODQRPD $PHOREODVWRPD $GHQRPD
+LVWRSDWKRORJ\ VOLGHV
OL[HG SDURWLG WXPRXU PHWDVWDWLF
FDUFLQRPD LQ O\PSK QRGH
ILVW RI 7TH[WERRNYV
SREELQV 2 3DWKRORJLF %DVLV RI 'LVHDVH &RWUDQ .XPDU 5REELQV
$QGHUVRQ-V 3DWKRORJ\ 9RO (GLWRUV 2 ,YDQ 'DPMDQRY -DPHV /L
‘'LQWUREH-V FOLQLFDO +DHPDWRORJ /HH %LWKHOO )RHUVWHU $WKHQ

0,&52%,2/2*<

3.0

7R LQWURGXFH WKH VWXGHQWYV WR WKH H[FLWLQJ ZRUOG RI PLFUREHV T7F
EUDQFKHYV RI PLFURELRORJ\ LPSRUWDQFH VLJQLILFDQFH DQG FRQWULEXMW
RWKHU ILHOGYVY Rl PHGLFLQH 7KH REMHFWLYHV RI WHDFKLQJ PLFURELRORJ
WHFKQLTXHV VXFK DV

D /HFWXUHV

E /HFWXUH '"HPRQVWUDWLRQV

F 3UDFWLFDO H[HUFLVHYV

G $XGLR YLVXDO DLGV

H 6PDOO JURXS GLVFXVVLRQV ZLWK UHJXODU IHHG EDFN IURP WKH VWXGHQ
2%-(&7,9(6

$ .12:/('*( $1' 81'(567%$1',1*

$W WKH HQG RI WKH OLFURELRORJ\ FRXUVH WKH VWXGHQW LV H[SHFWHG WR
8QGHUVWDQG WKH EDVLFV RI YDULRXV EUDQFKHV RI PLFURELRORJ\ D
UHOHYDQWO\
$SSO\ WKH NQRZOHGJH JDLQHG LQ UHODWHG PHGLFDO VXEMHFWYV OLNH
*HQHUDO 6XUJHU\ DQG 'HQWDO VXEMHFWV OLNH 2UDO 3DWKRORJ\ &RF
2UDO 6XUJHU\ 3HGRGRQWLFV &RQVHUYDWLYH 'HQWLVWU\ DQG 2UDO PH
8QGHUVWDQG DQG SUDFWLFH YDULRXV PHWKRGV Rl 6WHULOLVDWLRQ DQ
+DYH D VRXQG XQGHUVWDQGLQJ RI YDULRXV LQIHFWLRXV GLVHDVHV DQC

$ 6../1/6
6WXGHQW VKRXOG KDYH DFTXLUHG WKH VNLOO WR GLDJQRVH GLIITHUHQW!
6KRXOG EH DEOH WR VHOHFW FROOHFW DQG WUDQVSRUW FOLQLFDO VSHF
6KRXOG EH DEOH WR FDUU\ RXW SURSHU DVHSWLF SURFHGXUHV LQ WKH G




$ EULHI VIOODEXV Rl OLFURELRORJ\ LV JLYHQ DV IROORZYV

$ *(1(5%/ 0,&52%,2/2*<
+LVWRU\ ,QWURGXFWLRQ 6FRSH $LPV DQG 2EMHFWLYHYV
ORUSKRORJ\ DQG 3K\WLRORJ\ RI EDFWHULD
'"HWDLO DFFRXQW RI 6WHUOLVDWLRQ DQG 'LVLQIHFWLRQ
%ULHI DFFRXQW RI &XOWXUH PHGLD DQG &XOWXUH WHFKQLTXHYV
%DVLF NQRZOHGJH Rl VHOHFWLRQ FROOHFWLRQ WUDQVSRUW SURFHVVL
6SHFLPHQV DQG LGHQWLILFDWLRQ RI EDFWHULD
%DFWHULDO *HQHWLFVY DQG 'UXJ SHVLVWDQFH LQ EDFWHULD

% ,00812/2*<

,QIHFWLRQ 'HILQLWLRQ &ODVVLILFDWLRQ 6RXUFH ORGH RI WUDQVPLVV
,QIHFWLRXV GLVHDVH

,PPXQLW\

BWUXFWXUH DQG IXQFWLRQV RI ,PPXQH V\VWHP

7KH &RPSOHPHQW 6\WWHP

$QWLJIHQ

,PPXQRJOREXOLQV $QWLERGLHV *HQHUDO VWUXFWXUH DQG WKH UROH
PHFKDQLVP RI WKH ERG\

,PPXQH UHVSRQVH

$QWLJHQ $QWLERG\ UHDFWLRQV ZLWK UHIHUHQFH WR FOLQLFDO XWLOL

,PPXQR GHILFLHQF\ GLVRUGHUV D EULHI NQRZOHGJH RI YDULRXV W\SHV |
GLVRUGHUV $ VRXQG NQRZOHGJIH RI LPPXQR GHILFLHQF\ GLVRUGHUV U

+\SHUVHQVLWLYLW\ UHDFWLRQV

$XWRLPPXQH GLVRUGHUV %DVLF NQRZOHGJH RI YDULRXV W\SHV VRXQG
DXWRLPPXQH GLVRUGHUV RI RUDO FDYLW\ DQG UHODWHG VWUXFWXUH)\

,PPXQRORJ\ RI 7TUDQVSODQWDWLRQ DQG ODOLJQDQF\

,PPXQHKDHPDWRORJ\

& 6<67(0%7.& %$&7(5,2/2*<

3\RJHQLF FRFFL 6WDSK\ORFRFFXV 6WUHSWRFRFFXV 3QHXPRFRFFXV *R(

OHQLQJRFRFFXV 2 EULHI DFFRXQW RI HDFK FRFFXV GHWDLOHG DFFRX(

GLDJQRVLV &KHPR WKHUDS\ DQG SUHYHQWLRQ 'HWDLOHG DFFRXQW RI &

&RU\QHEDFWHULXP GLSKWKHULDH PRGH RI VSUHDG LPSRUWDQW FOLQLF
&KHPRWKHUDS\ DQG $FWLYH LPPXQLVDWLRQ

O\FREDFWHULD 7XEHUFXORVLV DQG /HSURV\

&ORVWULGLXP *DV JDQJUHQH IRRG SRLVRQLQJ DQG WHWDQXV

1RQ VSRULQJ $QDHUREHV LQ EULHI DERXW FODVVLILFDWLRQ DQG PRUSK
SDWKRJHQV PHFKDQLVP RI GLVHDVH SURGXFWLRQ DQG SUHYHQWLRQ

6SLURFKDHWHY 7UHSRQHPD SDOOLGXP GHWDLOHG DFFRXQW RI 2UDO /H

%RUUHOLD YLQFHQWLL

$FWLQRP\FHWHYV

' 9,52/2*<
 QWURGXFWLRQ

*HQHUDO SURSHUWLHV FXOWLYDWLRQ KRVW YLUXV LQWHUDFWLRQ ZLW
,QWHUIHURQ

%ULHI DFFRXQW RI /DERUDWRU\ GLDJQRVLV &KHPRWKHUDS\ DQG LPPXQR
JHQHUDO

$ IHZ YLUXVHV RI UHOHYDQFH WR GHQWLVWU\

+HUSHV 9LUXV

+HSDWLWLV % 9LUXV EULHI DERXW RWKHU W\SHYV

+XPDQ ,PPXQRGHILFLHQF\ 9LUXV +,9

OXPSV 9LUXV

%ULHI OHDVOHV DQG 5XEHOOD 9LUXV

%DFWHULRSKDJH VWUXFWXUH DQG 6LJQLILFDQFH

(_0<&2/2*<

X X X X X

%ULHI ,QWURGXFWLRQ
&DQGLGRVLV LQ GHWDLO
%ULHIO\ RQ RUDO OHVLRQV RI VIVWHPLF P\FRVHV

) 3%$5%$6,72/2*<

%ULHI LQWURGXFWLRQ SURWR]JRDQV DQG KHOPLQWKYV
%ULHI NQRZOHGJH DERXW WKH PRGH Rl WUDQVPLVVLRQ DQG SUHYHQWLRC
SDUDVLWLF LQIHFWLRQ LQ WKH UHJLRQ

5(&200(1"'(" %22.6 )25 5(*8/$5 5($"',1*

7TH[W ERRN RI OLFURELRORJ\ 25 $QDQWKDQDUD\DQ & . -D\DUDP 3DQLNHU
OHGLFDO OLFURELRORJ\ 2'DYLG *UHHQZRRG HWDO



%22.6 )25 )857+(5 5($',1* 5()(5(1&(

L OLFURELRORJ\ 2 3UHVFRWW HWDO

LL OLFURELRORJ\ 2 %HUQDUG ' 'DYLV HWDO

LLL &OLQLFDO 3DWKRJHQLF OLFURELRORJ\ 2 %DUEDUD - +RZDUG HWDO
LY OHFKDQLVPV RI OLFURELDO GLVHDVHV 2 ORVHOLR 6FKDHFKWHU HWDC
Y ,PPXQRORJ\ DQ ,QWURGXFWLRQ 2 7L]DUG

YL ,PPXQRORPHGLWLRQ 2 (YDQ 5RLWW HWDO

*(1(5%/ $1' "(17$/ 3+$50%$8&2/2*< $1' 7+(5$3(87,&6

*2$/

7K
VF

H EURDG JRDO RI WHDFKLQJ XQGHU JUDGXDWH VWXGHQWY LQ SKDUPDF
LHQWLILF EDVLV RI WKHUDSHXWLFVY NHHSLQJ LQ YLHZ RI GHQWDO FXUULF!

2%-(&7,9(6
$W WKH HQG RI WKH FRXUVH WKH VWXGHQW VKDOO EH DEOH WR

L

LL

LL

'"HVFULEH WKH SKDUPDFRNLQHWLFV DQG SKDUPDFRG\QDPLFV RI HVVHQ
LQ JHQHUDO DQG LQ GHQWLVWU\ LQ SDUWLFXODU
/LVW WKH LQGLFDWLRQV FRQWUDLQGLFDWLRQV LQWHUDFWLRQV DQ
GUXJV ZLWK UHDVRQ

L 7DLORU WKH XVH Rl DSSURSULDWH GUXJV LQ GLVHDVH ZLWK FRQVLGH
LQGLYLGXDO DQG PDVV WKHUDS\ QHHGV

LY ,QGLFDWH VSHFLDO FDUH LQ SUHVFULELQJ FRPPRQ DQG HVVHQWLDO ¢
VXFK DV SUHJQDQF\ ODFWDWLRQ ROG DJH UHQDO KHSDWLF GDPI
SDWLHQWYV

Y ,QWHJUDWH WKH UDWLRQDO GUXJ WKHUDS\ LQ FOLQLFDO SKDUPDFROR

YL ,QGLFDWH WKH SULQFLSOHV XQGHUO\LQJ WKH FRQFHSWV RI "(VVHQWLD

6../16

$W WKH HQG RI WKH FRXUVH WKH VWXGHQW VKDOO EH DEOH WR

BUHVFULEH GUXJV IRU FRPPRQ GHQWDO DQG PHGLFDO DLOPHQWYV

7R DSSUHFLDWH DGYHUVH UHDFWLRQV DQG GUXJ LQWHUDFWLRQV RI FRPP
2EVHUYH H[SHULPHQWY GHVLJQHG IRU VWXG\ RI HITHFWV RI GUXJV
&ULWLFDOO\ HYDOXDWH GUXJ IRUPXODWLRQV DQG EH DEOH WR LQWH
PDUNHWHG SUHSDUDWLRQV FRPPRQO\ XVHG LQ GHQWLVWU\

,17(*5%$7,21 3UDFWLFDO NQRZOHGJH RI XVH RI GUXJV LQ FOLQLFDO SUDFW

LOWHIJUDWHG WHDFKLQJ ZLWK FOLQLFDO GHSDUWPHQWYV
[(&785(

*(1(5$/ 3+$50$&2/2*<
*HQHUDO SULQFLSOHV RI SKDUPDFRORJ\ VRXUFHV DQG QDWXUH RI G
ZULWLQJ SKDUPDFRNLQHWLFVY DEVRUSWLRQ GLVWULEXWLRQ PHWDERC!
DFWLRQ RI GUXJV FRPELQHG HIIHFWV RI GUXJV UHFHSWRU PHFKDQLVP
GUXJ UHVSRQVH DGYHUVH GUXJ UHDFWLRQV GUXJ LQWHUDFWLRQV
FOLQLFDO GHQWLVWU\

&16 GUXJV *HQHUDO DQDHVWKHWLFV K\SQRWLFV DQDOJHVFLV SV\FK
PXVFOH UHOD[DQWY ORFDO DQDHVWKHWLFV ,PSOLFDWLRQV Rl WKHVH
$XWRQRPLF GUXJV V\PSDWKRPLPHWLFV DQWLDGUHQHUJLF GUXJV
SDUDV\PSDWKRO\WLFV ,PSOLFDWLRQV RI $XWRQRPLF GUXJV LQ FOLQLFC
&DUGLRYDVFXODU GUXJV &DUGLDF VWLPXODQWY DQWLK\SHUWHQVLYH
RI VKRFN $QWLDQJLQDO DJHQWYV DQG GLXUHWLFV ,PSOLFDWLRQV RI WK
$XWRFRLGYV

+LVWDPLQH DQWLKLVWDPLQHYVY SURVWDJODQGLQV OHXNRWULHQV DC
$XWRFRLGV LQ FOLQLFDO GHQWLVWU\

'UXJV DFWLQJ RQ EORRG FRDJXODQWY DQG DQWLFRDJXODQWY KHPDWI
FOLQLFDO GHQWLVWU\

* 7 'UXJV 3XUJDWLYHV DQWL GLDUUKRHDO DQWDFLGVY DQWL HPHWL
FOLQLFDO GHQWLVWU\

(QGRFULQHV (PSKDVLV RQ WUHDWPHQW RI GLDEHWHV DQG JOXFRFRU
DJHQWV GUXJV DIIHFWLQJ FDOFLXP EDODQFH DQG DQDEROLF VWHURL
FOLQLFDO GHQWLVWU\

&KHPRWKHUDS\ $QWLPLFURELDO DJHQWY DJDLQVW EDFWHULD DQD!
EURDG VSHFWUXP ,QIHFWLRQ PDQDJHPHQW LQ GHQWLVWU\ 3KDPDFR
DQG FKHPRWKHUDS\ RI PDOLJQDQF\ LQ JHQHUDO ,PSOLFDWLRQV RI &KH
9LWDPLQV :DWHU VROXEOH YLWDPLQV 9LW ' 9LW . DQG 9LW ( ,PSC
GHQWLVWU\

3KDUPDFRWKHUDS\ RI HPHUJHQFLHV LQ GHQWDO RIILFH DQG HPHUJH(
3KDUPDFRWKHUDS\ LQ FOLQLFDO GHQWLVWU\

&KHDODWLQJ DIJHQWYV 2 %$/ ('7$ DQG GHVIHUULR[DPLQH



L, (17$/ 3+$50$&2/2%<
$QWL VHSWLFV DVWULJHQWY REWXQGHQWV PXPPLI\LQJ DJHQWV EOI
DJHQWV GHQWLIULFHVY PRXWK ZDVKHV FDULHV DQG IOXRULGHYV
3KDUPDFRWKHUDS\ Rl FRPPRQ RUDO FRQGLWLRQV LQ GHQWLVWU\
3UDFWLFDOV DQG 'HPRQVWUDWLRQV
7R IDPLOLDULVH WKH VWXGHQW ZLWK WKH PHWKRGRORJ\ SUHVFULSWLF
GUXJ FRPELQDWLRQV RI PDUNHWHG GUXJV

1,67 2) %22.6 5(&200(1'(' )25 5($',1* $1' 5()(5(1&(
56 6DWRVNDU .DOH %KDQGDUNDU:-V 3KDUPDFRORJ\ DQG 3KDUPDFR
%RPED\ 3RSXODU 3UDNDVKDQ
%HUWDP * DW]XQJ %DVLF DQG &OLQLFDO SKDUPDFRORJ\ WK HG $SSO
IDXHUHQFH ' 5 &OLQLFDO 3KDUPDFRORJ\ WK HG &KXUFKLOO /LYLQJVW

6DWRVNDU 5 6 %KDQGDUNDU 6 ' SKDUPDFRORJ\ DQG 3KDUPDFRWKF
WK 3RSXODU 3UDNDVKDQ %RPED\
7ULSDWKL . " (VVHQWLDOV RI OHGAXFID® -TRBHAD BRWR K\H UV

'(17$/ 0$7(5,$/6

7KH VFLHQFH Rl '"HQWDO ODWHULDO KDV XQGHUJRQH WUHPHQGRXV FKDQJHYV
KDV OHG WR QHZ PDWHULDO V\VWHPV DQG FKDQJLQJ FRQFHSWV LQ WKH G
VSHFLDOLVHG EUDQFKHV RI FKHPLVWU\ SUDFWLFDOO\ DOO HQJLQHHUL
FKDUDFWHULVWLFY WKH VFLHQFH RI GHQWDO PDWHULDO HPHUJHG DV D ED
DQG SULQFLSOHYV

,1752'8&7,21

$.06

$LP RI WKH FRXUVH LV WR SUHVHQW EDVLF FKHPLFDO DQG SK\WLFDO SURS
UHODWHG WR LWV PDQLSXODWLRQ WR JLYH D VRXQG HGXFDWLRQDO EDFNJU
HPHUJHG IURP DUW WR HPSLULFDO VWDWXV RI VFLHQFH DV PRUH LQIRUPDW
DYDLODEOH ,W LV DOVR WKH DLP RI WKH FRXUVH RI '"HQWDO PDWHULDOV W
DQG ZKLFK ZLOO HQDEOH WR GLVFULPLQDWH EHWZHHQ IDFWV DQG SURSE
PDQXIDFWXUHYV

2%-(&7,9(6

7R XQGHUVWDQG WKH HYROXWLRQ DQG GHYHORSPHQW RI VFLHQFH RI GHQW
7R H[SODLQ SXUSRVH Rl FRXUVH LQ GHQWDO PDWHULDOV WR SHUVRQQHO\
GHQWLVWU\ .QRZOHGJH RI SK\VLFDO DQG FKHPLFDO SURSHUWLHV .QRZOHC
SDUWLFXODU UHVWRUDWLYH SURFHGXUH $Q LQWHOOLJHQW FRPSURPLVH |
IDFWRUV LQWR WKH GHVLUHG (UQHVW /D\LQJ GRZQ VWDQGDUGV RU VSHFLIL
PDQXIDFWXUHUV DV ZHOO DV WR KHOS SURIHVVLRQDOV

6HDUFK IRU QHZHU DQG EHWWHU PDWHULDOV ZKLFK PD\ DQVZHU RXU UHTXL
XQGHUVWDQG DQG HYDOXDWH WKH FODLPV PDGH E\ PDQXIDFWXUHV RI GHQW

1(('6 )25 7+( &2856((

7KH SURIHVVLRQ KDV WR ULVH IURP DQ DUW WR D VFLHQFH WKH QHHG
NQRZOHGJH RI PDWHULDOV WR H[HUFLVHV KLV EHVW WKURXJK NQRZOHGJ
PDWHULDOV 7KH JURZLQJ FRQFHUQ RI KHDOWK KD]DUGY GXH WR PHUFXU\ '
RU GXvVvW PDWHULDOV LUULWDWLRQVY DQG DOOHUJLF UHDFWLRQ WR VNLQ G
LUULWDWLRQ RI RUDO WLVVXHV S+ RI UHVWRUDWLYH PDWHULDOV FDXVLQJ
D FDXVH IRU WKH GHQWLVW WR SRVVHV ZLGHU NQRZOHGJH RI SK\VLFDO
PDWHULDOV EHLQJ XVHG )RU WKH SURWHFWLRQ IRU WKH SDWLHQW DQG
VHOHFWLRQ DUH SURYLGHG WKDW ZLOO HQDEOH WKH GHQWLVW WR GLVFULI
ZLOO PDNH D PDWHULDO ELRORJLFDOO\ DFFHSW

6&23(
7KH GHQWDO PDWHULDOV LV HPSOR\HG LQ PHFKDQLFDO SURFHGXUHV LQF

SURVWKRGRQWLFY HQGRGRQWLFV SHULRGRQWDO RUWKRGRQWLFV DQG U
GHQWDO SURFHGXUH WKDW GRHV QRW PDNH XVH RI GHQWDO PDWHULDOV L
DSSOLFDWLRQ RI GHQWDO PDWHULDO LV QRW OLPLWHG WR DQ\ RQH EUDQI
VXUJHU\ DQG SHULRGRQWLFV UHTXLUH OHVV XVH RI PDWHULDOV EXW WKF
PDWHULDOV DUH LPSRUWDQW LQ WKHVH ILHOGV
7KH WR[LF DQG WLVVXH UHDFWLRQ RI GHQWDO PDWHULDOV DQG WKHLU C
WHPSHUDWXUH LV EHWZHHQ GHJUHH FHQWLJUDGH DQG WKH LQJHVWL
GHJUHH FHQWLJUDGH 7KH DFLG DQ DONDOLQLW\ RI IOXLGV VKRZQ S+ YD/
PP RI WRRWK RU UHVWRUDWLYH PDWHULDOV FDQ UHDFK WR D OHYHO DV KL.
SURSHUWLHV RI GHQWDO PDWHULDOV FDQQRW EH VHSDUDWHG IURP WKHLU ¢

6758&785( 2) 0$77(5 $1' 35,1&,3/(6 2) $'+(6,21
&KDQJH RI VWDWH LQWHU DWRPLF SULPDU\ ERQGY LQWHU DWRPLF VHFRQG
DQG ERQGLQJ HQHUJ\ WKHUPDO HQHUJ\ FU\WWDOOLQH VWUXFWXUH QR
DGKHVLRQ DQG ERQGLQJ DQG DGKHVLRQ WR WRRWK VWUXFWXUHV




,03257$17 3+<6,&%/ 3523(57,(6 $33/,&$%/( 72 '(17%$/ 0$7(5,$/6

3K\VLFDO SURSHUWLHV DUH EDVHG RQ ODZV RI PHFKDQLFV DFRXVWLFV
PDJQHWLVP UDGLDWLRQ DWRPLF VWUXFWXUH RU QXFOHDU SKHQRPHQD +
SK\VLFDO SURSHUWLHV EDVHG RQ ODZV RI RSWLFV GHDOLQJ ZLWK SKHQRP
FRQGXFWLYLW\ FRHIILFLHQW RI WKHUPDO H[SDQVLRQ DUH SK\VLFDO
WKHUPRG\QDPLFV 6WUHVV VWUDLQ SURSRUWLRQDO OLPLW HODVWLF OL
IOH[LELOLW\ UHVLOLHQFH LPSDFW LPSDFW VWUHQJWK SHUPDQHQW GH
IDWLJXH VWDWLF IDWLJXH WRXJKQHVV EULWWOHQHVV GXFWLOLW\ PDC
UHOD[DWLRQ UKHRORJ\ 7KL[RWURSLF FUHHS VWDWLF FUHHS G\QDPLF F
FRORXU 2 KXH YDOXHV FKURPD O0XQVHOO V\VWHP PHWDPHUVLP IOXRUHVF
VWUHVV GXULQJ PDVWLFDWLRQ

%,2/2*, &%/ &216,'(5$7,216 ,1 86( 2) '(17$/ 0$7(5,$/6
ODWHULDOV XVHG DUH ZLWK WKH NQRZOHGJH Rl DSSUHFLDWLRQ Rl FHUWDL
FDYLW\ S5HTXLUHPHQW RI PDWHULDOV ZLWK ELRORJLFDO FRPSDWLELOL)
SHUVSHFWLYH RI ELRORJLFDO FRPSDWLELOLW\ HJ FRQWDFW ZLWK VRIW W
URRW FDQDO ILOOLQJV DIIHFWLQJ KDUG WLVVXHV RI WHHWK ODERUDWRU
LQKDOHG RU LQJHVWHG GXULQJ KDQGOLQJ +D]DUGV DVVRFLDWHG ZLWK P
FDXVLQJ FKHPLFDO LUULWDWLRQ PHUFXU\ WR[LFLW\ HWF OLFUROHDNDJ!
HITHFW RI PDWHULDOV %LRORJLFDO HYDOXDWLRQ IRU V\VWHPLF WR[LFL
FDUFLQRJHQLFLW\ 'LVLQIHFWLRQ RI GHQWDO PDWHULDOV IRU LQIHFWLRQ FI

*<3680 *<3680 352'8&76
*\SVXP 2 LWV RULJLQ FKHPLFDO IRUPXOD 3URGXFWYV PDQXIDFWXUHG IURP J
'"HQWDO SODVWHU 'HQWDO VWRQH 'LH VWRQH KLJK VWUHQJWK KLJK H[SDQ
$SSOLFDWLRQ DQG PDQXIDFWXULQJ SURFHGXUH RI HDFK PDFURVFRSLF D
6XSSOLHG DV DQG &RPPHUFLDO QDPHYV
&KHPLVWU\ RI VHWWLQJ VHWWLQJ UHDFWLRQ WKHRULHV RI VHWWLQJ JD>
PDWHULDO
6HWWLQJ WLPH ZRUNLQJ WLPH DQG VHWWLQJ WLPH OHDVXUHPHQW RI VHW)\
WLPH
6HWWLQJ H[SDQVLRQ +\JURVFRSLF VHWWLQJ H[SDQVLRQ 2 IDFWRUV DIIHFWL
6WUHQJIJWK ZHW VWUHQJWK GU\ VWUHQJWK IDFWRUV DIIHFWLQJ VWUHQJWK
60XUU\ 2 QHHG DQG XVH
&DUH RI FDVW
$'$ FODVVLILFDWLRQ RI J\SVXP SURGXFWV
'"HVFULSWLRQ RI LPSUHVVLRQ SODVWHU DQG GHQWDO LQYHVWPHQW
ODQLSXODWLRQ LQFOXGLQJ UHFHQW PHWKRGYVY RU DGYDQFHG PHWKRGYV
'LVLQIHFWLRQ LQIHFWLRQ FRQWURO OLTXLGV VSUD\V UDGLDWLRQ
OHWKRG RI XVH RI GLVLQIHFWDQWYV
6WRUDJH RI PDWHULDO 2 VKHOI OLIH

,035(66,21 0$7(5,$/6 86(' ,1 '(17,675<

,PSUHVVLRQ SODVWHU ,PSUHVVLRQ FRPSRXQG =LQF R[LGH HXJHQRO LPSL
SDVWH LQFO QRQ HXJHQRO SDVWH +\GURFROORLGV UHYHUVLEOH DQG
PDWHULDOV 3RO\WWXOSKLGH &RQGHQVDWLRQ VLOLFRQHV $GGLWLRQ VL
SRO\HWKHU XUHWKDQH GLPHWKDFU\ODWH +LVWRULFDO EDFNJURXQG GHYF
'"HILQLWLRQ RI LPSUHVVLRQ 3XUSRVH RI PDNLQJ LPSUHVVLRQ ,GHDO SUR.
PDWHULDO &ODVVLILFDWLRQ DV SHU $'$ VSHFLILFDWLRQ JHQHUDO LQGLY]|
$SSOLFDWLRQ DQG WKHLU XVHV LQ GLIIHUHQW GLVFLSOLQHV ODUNHWHG D
VXSSO\ PRGH RI DSSOLFDWLRQ EXON ZDVK LPSUHVVLRQ &RPSRVLWLRQ

VHWWLQJ WLPH  7\SH RI LPSUHVVLRQ WUD\V UHTXLUHG $GKHVLRQ WR W
HTXLSPHQWV UHTXLUHG 7HFKQLTXHV RI LPSUHVVLRQ VWRUDJH RI LPSUHVYV
PDWHULDO $Q\ UHFHQW DGYDQFHPHQWYV LQ PDWHULDO DQG PL[LQJ GHYLF
VHWWLQJ WLPH IORZ DFFXUDF\ VWUHQJWK IOH[LELOLW\ WHDU VWUHQJW]
FDVW GLH PDWHULDOV LQFO HOHFWURSODWLQJ %LRORJLFDO SURSHUWL
PDWHULDO ,QIHFWLRQ FRQWURO 2 GLVLQIHFWLRQ $GYDQWDJHV GLVDGYDQ

6<17+(7,& 5(6,16 86(' ,1 '(17,675<

+LVWRULFDO EDFNJURXQG DQG GHYHORSPHQW RI PDWHULDO 'HQWXUH EDVF
UHTXLUHPHQW

&ODVVLILFDWLRQ RI UHVLQV

'"HQWDO UHVLQV 2 UHTXLUHPHQWYV Rl GHQWDO UHVLQV DSSOLFDWLRQV SR
VWDJHV LQ DGGLWLRQ SRO\PHULVDWLRQ LQKLELWLRQ RI SRO\PHULVDWLR
FURVVOLQNLQJ SODVWL[L]JHUV 3K\VLFDO SURSHUWLHV RI SRO\PHUV SRO\P}
$&5</,& 5(6,16

ORGH RI SRO\PHULVDWLRQ +HDW DFWLYDWHG &KHPLFDOO\ DFWLYDWHG
DSSOLFDWLRQ FRPSRVLWLRQ SRO\PHULVDWLRQ UHDFWLRQ RI HDFK 7H
PDQLSXODWLRQ IRU HDFK W\SH RI UHVLQ 3K\VLFDO SURSHUWLHV RI GHQW:
WHFKQLTXHV 5HSDLU UHVLQV 5HOLQLQJ DQG UHEDVLQJ 6KRUW WHUP DQG



DQG EULGJH UHVLQV 5HVLQ LPSUHVVLRQ WUD\V 7UD\ PDWHULDOV b5HVL
SURVWKHVLYVY '"HQWXUH FOHDQVHUV ,QIHFWLRQ FRQWURO LQ GHWDLO %LROC

5(6725%$7,9( 5(6,16

+LVWRULFDO EDFNJURXQG G5HVLQ EDVHG UHVWRUDWLYH PDWHULDOV 8Q
PDWHULDOV ORGH RI VXSSO\ &RPSRVLWLRQ 3RO\PHULVDWLRQ PHFKDQL
DFWLYDWHG 'XDO FXUH 'HJUHH RI FRQYHUVLRQ 3RO\PHULVDWLRQ VKULC
$SSOLFDWLRQ FRPSRVLWLRQ DQG SURSHUWLHV RI HDFK &RPSRVLWHV RI SR
YHQHHULQJ %LRFRPSDWLELOLW\ 2 PLFUROHDNDJH SXOSDO UHDFWLRQ
FRPSRVLWHV 7HFKQLTXHV RI LQVHUWLRQ Rl &KHPLFDOO\ DFWLYDWHG OLJ
JLQLVKLQJ DQG SROLVKLQJ RI UHVWRUDWLRQ 5HSDLU RI FRPSRVLWHV 'LUH
$FLG HWFK WHFKQLTXH (QDPHO ERQGLQJ 'HQWLQ ERQGLQJ DJHQWV Of
6DQGZLFK WHFKQLTXH LWV LQGLFDWLRQ DQG SURFHGXUH ([WHQGHG DSS
UHVWRULQJ HURGHG WHHWK 3LW DQG ILVVXUH VHDOLQJ 5HVLQ LQOD\V V\!
2UWKRGRQWLF DSSOLFDWLRQV

0(7$/ $1' $//2<6
6WUXFWXUH DQG EHKDYLRXU RI PHWDOV 6ROLGLILFDWLRQ RI PHWDOV PHF
FU\VWDOOLQH &ODVVLILFDWLRQ RI DOOR\V 6ROLG VROXWLRQV &RQVWLW X
DOOR\V 3K\WLFDO SURSHUWLHY 3HULWHFWLF DOOR\V 6ROLG VWDWH UHDF
+HDW WUHDWPHQW 7DUQLVK DQG FRUURVLRQ '"HILQLWLRQ FDXVHV RI FRLU
&RUURVLRQ RI GHQWDO UHVWRUDWLRQV FOLQLFDO VLJQLILFDQFH RI JDOY

+LVWRU\

'"HILQLWLRQ RI GHQWDO DPDOJDP DSSOLFDWLRQ $OOR\ FODVVLILFDW
FRPSRVLWLRQ DYDLODEOH DV

$PDOJDPDWLRQ VHWWLQJ UHDFWLRQ UHVXOWLQJ VWUXFWXUH SURSHU\
'LPHQVLRQDO VWDELOLW\ 6WUHQJWK &UHHS &OLQLFDO SHUIRUPDQFH
ODQLSXODWLRQ 6HOHFWLRQ RI DOOR\ SURSRUWLRQLQJ PHFKDQLVP RI W
ILQLVKLQJ (IIHFW RI GLPHQVLRQDO FKDQJHV 0DUJLQDO GHWHULRUDWLRQ
PHUFXU\ K\JLHQH

'5(&T ), 11,1% %2
3URSHUWLHV RI SXUH JROG PRGH RI DGKHVLRQ RI JROG IRU UHVWRUDWLR
UHVWRUDWLYH PDWHULDO

&ODVVLILFDWLRQ *ROG )RLO (OHFWURO\WLF SUHFLSLWDWH SRZGHUHG JR
ODQLSXODWLRQ 5HPRYDO RI VXUIDFH LPSXULWLHY DQG FRPSDFWLRQ RI GL!
3K\WLFDO SURSHUWLHV RI FRPSDFWHG JROG &OLQLFDO SHUIRUPDQFH

'(17%/ &%$67,1* $//2<6

+LVWRULFDO EDFNJURXQG GHVLUDEOH SURSHUWLHV RI FDVWLQJ DOOR\V
$OWHUQDWLYHVY WR FDVW PHWDO WHFKQRORJ\ GLUHFW ILOOLQJ JROGC
LQWHUPHWDOOLF FRPSRXQG DQ DOWHUQDWLYH WR PHWDO FDVWLQJ SU
FHUDPLF LQOD\V ZLWKRXW QHHG RI LPSUHVVLRQ RI WHHWK RU FDVWLQJ
FRPSDWLEOH PHWDO ZKLFK DUH GLIILFXOW WR FDVW FDQ EH PDGH LQWF
WHFKQRORJ\ $QRWKHU PHWKRG RI PDNLQJ FRSLQJV E\ FRS\ PLOOLQJ ZL
&ODVVLILFDWLRQ RI FDVWLQJ DOOR\V %\ IXQFWLRQ GHVFULSWLRQ
5SHFHQW FODVVLILFDWLRQ +LJK QREOH +1 1REOH 1 DQG SUHGRPLQDQW«
$OOR\V IRU FURZQ EULGJH PHWDO FHUDPLF UHPRYDEOH SDUWLDO
FRQVWLWXHQWY DQG DSSOLFDWLRQ HDFK DOOR\ ERWK QREOH DQG EDV
UDQJH PHFKDQLFDO SURSHUWLHYV KDUGQHVV HORQJDWLRQ PRGXOXV RI |
&DVWLQJ VKULQNDJH DQG FRPSHQVDWLRQ RI FDVWLQJ VKULQNDJH %LRF
SUHFDXWLRQV RI EDVH PHWDO DOOR\V FDVWLQJ LQYHVWPHQWY XVHG +H
KHDW WUHDWPHQW S5HF\FOLQJ RI PHWDOV 7LWDQLXP DOOR\V WKHLU D
7HFKQLFDO FRQVLGHUDWLRQV ,Q FDVWLQJ +HDW VRXUFH IXUQDFHV

"(17$/ :$;(6 ,1&/8',1* ,1/$< &$67,1* :$;
,QWURGXFWLRQ DQG LPSRUWDQFH RI ZD[HV 6RXUFHV Rl QDWXUDO ZD[HV D
&ODVVLILFDWLRQ RI :D[HV
3URSHUWLHV PHOWLQJ UDQJH WKHUPDO H[SDQVLRQ PHFKDQLFDO SUR
GXFWLOLW\ 'HQWDO :D[ ,QO0D\ ZD[ ORGH RI VXSSO\ &ODVVLILFDWLRQ
3URSHUWLHV RI LQOD\ ZD[ )ORZ WKHUPDO SURSHUWLHV :D[ GLVWRUWLRQ
ODQLSXODWLRQ RI LQOD\ zD] L, QVWUXPHQWYV HTXLSPHQW UHTXLUHG
LQVWUXPHQWY PHWDO WLSV DQG WKHUPRVWDWLFDOO\ FRQWUROOHG ZD[ E
2WKHU ZD[HV $SSOLFDWLRQV PRGH RI VXSSO\ SURSHUWLHV
&DVWLQJ :D[ %DVH SODWH ZD[ 3URFHVVLQJ ZD[ %R[LQJ ZD[ 8WLOLW\ ZD]
FRUUHFWLYH LPSUHVVLRQV %LWH UHJLVWUDWLRQ ZD]

"(17$/ &$67,1* ,19(670(176
'"HILQLWLRQ UHTXLUHPHQWY FODVVLILFDWLRQ
*\SVXP ERQGHG FODVVLILFDWLRQ 3KRVSKDWH ERQGHG 6LOLFD ERQGHG
ORGH Rl 6XSSO\ &RPSRVLWLRQ DSSOLFDWLRQ VHWWLQJ PHFKDQLVP VHW)



([SDQVLRQV BHWWLQJ H[SDQVLRQ +\JURVFRSLF 6HWWLQJ H[SDQVLRQ
DIIHFWLQJ 3URSHUWLHYV BWUHQJWK SRURVLW\ DQG ILQHQHVV  VWRI
&DVWLQJ SURFHGXUH 3UHSDUDWLRQ RI GLH :D[ SDWWHUQ VSUXLQJ
FRPSHQVDWLRQ ZD[ EXUQRXW DQG KHDWLQJ WKH LQYHVWHG ULQJ FDVWL
IRU PHOWLQJ WKH DOOR\ 'HIHFWV LQ FDVWLQJ

62/'(5,1* %5%=,1* $1' :(/', 1*

1HHG Rl MRLQLQJ GHQWDO DSSOLDQFHV 7HUPV 'HILQLWLRQ

BROGHUV 'HILQLWLRQ LGHDO UHTXLUHPHQW W\SHV RI VROGHUV 2 6RIW
DSSOLFDWLRQ ORGH RI VXSSO\ RI VROGHUV &RPSRVLWLRQ DQG VHOHFWI
UHVLVWDQFH PHFKDQLFDO SURSHUWLHVY PLFURVWUXFWXUH Rl VROGHUHG
)XQFWLRQ 7\SHV FRPPRQO\ XVHG IOX[HVY WKHLU VHOHFWLRQ 7HFKQLTXH
VROGHULQJ DQG LQYHVWPHQW VWHSV DQG SURFHGXUH :HOGLQJ 'HIL
SURFHGXUH ZHOG GHFD\ FDXVHV DQG KRZ WR DYRLG LW /DVHU ZHOGLQJ

528%+7 %$6( 0(7$/ $//2<6

$SSOLFDWLRQV DQG GLIIHUHQW DOOR\V XVHG PDLQO\ IRU RUWKRGRQWLFV S
6WDLQOHVV VWHHO
&REDOW FKURPLXP QLFNHO
ILFNHO WLWDQLXP
%HWD WLWDQLXP

SURSHUWLHYVY UHTXLUHG IRU RUWKRGRQWLF ZLUHV ZRUNLQJ UDQJH VSULQ.
GXFwWLOLW\ HDVH RI MRLQLQJ FRUURVLRQ UHVLVWDQFH VWDELOLW\ LQ RU
6WDLQOHVY VWHHOV 'HVFULSWLRQ W\SH FRPSRVLWLRQ SURSHUWLHYV RI
OHFKDQLFDO SURSHUWLHYV 2 VWUHQJWK WHQVLOH \LHOG VWUHQJWK .+1
6ROGHUV IRU VWDLQOHVY VWHHO )OX[HV :HOGLQJ
"URXJKW FREDOW FKURPLXP QLFNHO DOOR\W FRPSRVLWLRQ DOORFCLC
SK\WLFDO SURSHUWLHYV
1LFNHO 2 7LWDQLXP DOOR\V VKDSH PHPRU\ VXSHU HODVWLF
7LWDQLXP DOOR\V DSSOLFDWLRQ FRPSRVLWLRQ SURSHUWLHV ZHOGL

"(17$/ &(0(176
'"HILQLWLRQ ,GHDO UHTXLUHPHQWYV
&HPHQWVY 6LOLFDWH *ODVV LRQRPHU PHWDO PRGLILHG JODVV LRQRPHU
R[LGH HXJHQRO PRGLILHG JLQF R[LGH HXJHQRO ]LQF SKRVSKDWH ]JLQF VLO
&DYLW\ OLQHUV DQG FHPHQW EDVHV 9DUQLVKHV &DOFLXP K\GUR[LGH *XWW

$SSOLFDWLRQ FODVVLILFDWLRQ JHQHUDO DQG LQGLYLGXDO VHWWLQJ
IDFWRUV DIIHFWLQJ VHWWLQJ VSHFLDO HPSKDVLV RQ FULWLFDO SURFHG:
FHPHQW PRGH RI DGKHVLRQ ELRPHFKDQVLP RI FDULHV LQKLELWLRQ
$JHQWV IRU SXOSDO SURWHFWLRQ ORGLILFDWLRQV DQG UHFHQW DGYDQF
HPSKDVLV RQ FDYLW\ OLQHUV DQG FHPHQW EDVHY DQG OXWLQJ DJHQWYV

"(17%/ &(5%$0,&6

+LVWRULFDO EDFNJURXQG *HQHUDO DSSOLFDWLRQV

'HQWDO FHUDPLFV GHILQLWLRQ FODVVLILFDWLRQ DSSOLFDWLRQ PRGF
PHWKRGV Rl VWUHQJWKHQLQJ 3URSHUWLHV RI IXVHG FHUDPLF 6WUHQJW
HODVWLFLW\ VXUIDFH KDUGQHVV ZHDU UHVLVWDQFH WKHUPDO SURSHUW
HVWKHWLF SURSHUWLHY ELRFRPSDWDELOLW\ WHFKQLFDO FRQVLGHUDWLRGC
OHWDO &HUDPLFV 3)0 $OOR\V 7\SHV DQG FRPSRVLWLRQ RI DOOR\V &HUD
OHWDO &HUDPLF %RQG 1DWXUH RI ERQG %RQGLQJ XVLQJ HOHFWUR GHSR
IRLO VZDJHG JROG DOOR\ IRLO FRSLQJ 7HFKQLFDO FRQVLGHUDWLRQV IRL
UHVWRUDWLRQV 5HFHQW DGYDQFHV DOO SRUFHODLQ UHVWRUDWLRQV 0D
FHUDPLFV JODVV LQILOWUDWHG DOXPLQD FRUH FHUDPLF ,Q FHUDP FHUDP
&$0 FHUDPLF &KHPLFDO DWWDFN Rl FHUDPLF E\ IOXRULGH 3RUFHODLQ IXU

$%5%$6,21 32/,6+,1* $*(176
'HILQLWLRQ RI DEUDVLRQ DQG SROLVKLQJ 1HHG RI DEUDVLRQ DQG SROL!
SROLVKLQJ FOHDQLQJ 7\SHV Rl DEUDVLYHV 'LDPRQG (PHU\ DOXPLQI
.LHVHOJXUK WULSROL URXJH WLQ R[LGH FKDON FKURPLF R[LGH VDQG |
=LQF R[LGH

$%5%$6,9( $&7.,21

'HVLUDEOH FKDUDFWHULVWLFV RI DQ DEUDVLYH 5DWH RI DEUDVLRQ 6L]H RI
*UDGLQJ RI DEUDVLYH SROLVKLQJ DJHQWV %LQGHU 3ROLVKLQJ PDWHUL
FRQVLGHUDWLRQ ODWHULDO DQG SURFHGXUH XVHG IRU DEUDVLRQ DQG
EXUQLVKLQJ

'( $1' &2817(5 ',( 0$7(5,$/6 ,1&/8',1* (/(&752)250,1*
$1' (/(&75232/,6+,1*
7\SHV 2 *\SVXP SURGXFWV (OHFWURIRUPLQJ (SR[\ UHVLQ $PDOJDP



"(17%/ ,03/%$176 (YROXWLRQ RI GHQWDO LPSODQWY W\SHV DQG PDWHULI
0(&+%$1,&6 2) &877,1* %XUV DQG SRLQWYV
$W WKH HQG RI WKH FRXUVH WKH VWXGHQW VKRXOG KDYH WKH NQRZOHG.
PDQLSXODWLYH WHFKQLTXHY DQG WKHLU YDULRXV FRPPHUFLDO QDPHV 7Kt
VHOHFW DQG XVH WKH PDWHULDOV DSSURSULDWHO\ IRU ODERUDWRU\ DQG F

5(&200(1'(" %22.6
3KLOOLSY 6FLHQFH RI '"HQWDO ODWHULDOV 2 WK HGQ . HQQHWK - $QX
5HVWRUDWLYH '"HQWDO ODWHULDOV 2 HGQ 5REHUW * &UDLJ
1RWHV RQ 'HQWDO ODWHULDOV 2 ( & &RPEH

35( &/,1,&%$/ &216(59%$7,9( '(17,675< /$%25$725< (;(5&,6(6
,GHQWLILFDWLRQ DQG VWXG\ Rl KDQGFXWWLQJ LQVWUXPHQWYVY FKLVO
H[FDYDWRUV DQG KDWFKHW
,GHQWLILFDWLRQ DQG XVH RI URWDU\ FXWWLQJ LQVWUXPHQWY LQ FI
OLFURPRWRU
3UHSDUDWLRQ FODVV , DQG H[WHQGHG FODVV , DQG FODVV ,, DQG 02
H[HUFLVHV LQ SODVWHU PRGHOV
H[HUFLVHV LQ PRXQWHG H[WUDFWHG WHHWK RI IROORZLQJ FODVYV ,
FODVV ,, LQ QXPEHU DQG &0DVV 9 LQ QXPEHU &DYLW\ SUHSDUDWL
ZHGJH SODFHPHQW UHVWRUDWLRQ ZLWK DPDOJDP
([HUFLVHV RQ SKDQWRP KHDG PRGHOV ZKLFK LQFOXGHV FDYLW\ SU
DSSOLFDWLRQ PDWUL[ DQG ZHGJH SODFHPHQW IROORZHG E\ DPDOJDP

&ODVYV ,

&ODVV , ZLWK H[WHQVLRQ

&ODVV ,,

&ODVV ,, ORGYV

&ODVV 9 DQG ,,, IRUJODVV LRQPHUYV

&ODVV 9 IRU DPDOJDP
3ROLVKLQJ RI DERYH UHVWRUDWLRQV
'HPRQVWUDWLRQ RI &0DVV ,,, DQG &0ODVV 9 FDYLW\ SUHSDUDWLRQ )]
FRPSOHWLQJ WKH UHVWRUDWLRQ
3ROLVKLQJ DQG ILQLVKLQJ RI WKH UHVWRUDWLRQ RI FRPSRVLWHYV
,GHQWLILFDWLRQ DQG PDQLSXODWLRQ RI YDUQLVK EDVHV OLNH =LQF
 RQRPHUV =LQF 2[LGH (XJLQRO FHPHQWYV
,GHQWLILFDWLRQ DQG PDQLSXODWLRQ RI YDULRXV PDWULFHV WRR\
FRPSRVLWHV DQG PRGLILHG JODVVLRQRPHU FHPHQWYV
&DVW 5HVWRUDWLRQ
3UHSDUDWLRQ RI &0DVV ,, LQOD\ FDYLW\
)DEULFDWLRQ RI ZD[ SDWWHUQ
6SUXH IRU LQQHU DWWDFKPHQW LQYHVWLQJ
,QYHVWLQJ RI ZD[ SDWWHUQ
JLQLVKLQJ DQG FHPHQWLQJ RI FODVV ,, LQOD\ LQ H[WUDFWHG WRRWK
(QGRGRQWLFV
,GHQWLILFDWLRQ RI EDVLF HQGRGRQWLF LQVWUXPHQWYV
&RUQDO DFFHVV FDYLW\ SUHSDUDWLRQ RQ H[WUDFWHG 8SSHU FHQWU
'"HWHUPLQDWLRQ RI ZRUNLQJ OHQJWK
%LRPHFKDQLFDO SUHSDUDWLRQ Rl URRW FDQDO VSDFH RI FHQWUDO L
2EIXUDWLRQ RI URRW FDQDO VSDFHV $EVHQV RI FRUQDO DFFHVV FDYL
&ORVXUH RI DFHVV FDYLW\

25%/ 3$7+2/2*<  25%/ 0,&52%,2/2*<

2%-(&7.,9(6

$W WKH HQG RI 2UDO 3DWKRORJ\ 2UDO OLFURELRORJ\ FRXUVH WKH VWXGH
7KH GLITHUHQW W\SHV RI SDWKRORJLFDO SURFHVVHV WKDW LQYROYH Wk
7TKH PDQLIHVWDWLRQV RI FRPPRQ GLVHDVHV WKHLU GLDJQRVLYV FRU
SURFHVVHYV
$Q XQGHUVWDQGLQJ RI WKH RUDO PDQLIHVWDWLRQV RI VIVWHPLF GLVH|
WKH VA\VWHPLF SK\VLFDO VLIJQV ODERUDWRU\ ILQGLQJV
7TKH VWXGHQW VKRXOG XQGHUVWDQG WKH XQGHUO\LQJ ELRORJLFDO Sl

GLVHDVHYV

7KH SULQFLSOHV RI FHUWDLQ EDVLF DVSHFWV RI )RUHQVLF 2GRQWRORJ\
6.,//6

OLFURVFRSLF VWXG\ RI FRPPRQ OHVLRQV DIIHFWLQJ RUDO WLVVXHV WK

VOLGHYV

6WXG\ RI WKH GLVHDVH SURFHVV E\ VXUJLFDO VSHFLPHQYV

6WXG\ RI WHHWK DQRPDOLHV SRO\PRUSKLVPV WKURXJK WRRWK VSHFLPH(
OLFURVFRSLF VWXG\ RI SODTXH SDWKRJHQV

6WXG\ RI KDHPDWRORJLFDO SUHSDUDWLRQV EORRG ILOPV RI DQDHPLDYV



%DVLF H[HUFLVHV LQ )RUHQVLF 2GRQWRORJ\ VXFK DV KLVWRORJLFD

DSSHDUDQFH Rl WHHWK LQ LQMXULHYV

,1752'8&7,21

i $ ELUG V H\H YLHZ RI WKH GLIIHUHQW SDWKRORJLFDO SURFHVVHV LC

LQYROYHPHQW LQ V\WWHPLF GLVHDVHV WR EH EURXJKW RXW ,QWHUUHOI

*HQHUDO 6XUJHU\ 2UDO SDWKRORJ\ WR EH HPSKDVL]HG
'HYHORSPHQWDO GLVWXUEDQFHV Rl WHHWK MDZV DQG VRIW WLVVXHV RI

i ,QWURGXFWLRQ WR GHYHORSPHQWDO GLVWXUEDQFHV +HUHGLWDU\ )DF
EH KLIKOLJKWHG

i 'HYHORSPHQWDO GLVWXUEDQFHV RI WHHWK (WLRSDWKRJHQHVLV FOL
KLVWRSDWKRORJLFDO IHDWXUHYV DV DSSURSULDWH
7KH VL]H VKDSH QXPEHU VWUXFWXUH HUXSWLRQ RI WHHWK FOLQLFI
HPSKDVL]HG

i )JRUHQVLF 2GRQWRORJ\

i 'HYHORSPHQWDO GLVWXUEDQFHV RI MDZV VL]H VKDSH RI WKH MDZV

i 'HYHORSPHQWDO GLVWXUEDQFHV RI RUDO SDUDRUDO VRIW WLVVXHV
PRXWK VDOLYDU\ JODQGV IDFH
'"HQWDO &DULHYV

i (WLRSDWKRJHQHVLV PLFURELRORJ\ FOLQLFDO IHDWXUHV GLDJQRVLV |
RI GHQWDO FDULHV LWV VHTXHODH
3X0S 3HULDSLFDO 3DWKRORJ\ 2VWHRP\HOLWLYV

i (WLRSDWKRJHQHVLV LQWHUUHODWLRQVKLS FOLQLFDO IHDWXUHV PLFU
IHDWXUHV DV DSSURSULDWH RI SXOS SHULDSLFDO OHVLRQV RVWHRP\

i B6HTXHODH RI SHULDSLFDO DEVFHVV VXPPDU\ Rl VSDFH LQIHFWLRQV V\V
3HULRGRQWDO 'LVHDVHYV

i (WLRSDWKRJHQHVLV PLFURELRORJ\ FOLQLFDO IHDWXUHV KLVWRSDYV
DSSURSULDWH RI JLQJLYLWLV JLQJLYDO HQODUJHPHQWY SHULRGRQWL
SHULRGRQWDO GLVHDVH WR EH KLJKOLJKWHG
OLFURELDO LQIHFWLRQV RI RUDO VRIW WLVVXHV

i OLFURELRORJ\ GHIHQFH PHFKDQLVPV LQFOXGLQJ LPPXQRORJLFDO
KLVWRSDWKRJ\ DQG ODERUDWRU\ GLDJQRVLV RI FRPPRQ EDFWHULDO YLL
%DFWHULDO 7XEHUFXORVLV 6\SKLOLV $18* LWV FRPSOLFDWLRQV &D
9LUDO +HUSHV 6LPSOH[ 9DULFHOOD JRVWHU OHDVOHV OXPSV +,9 LQIF
)XQJDO &DQGLGDO LQIHFWLRQ $SWKRXV 80OFHUV
&RPPRQ QRQ LQIODPPDWRU\ GLVHDVHV LQYROYLQJ WKH MDZV

i (WLRSDWKRJHQHVLYVY FOLQLFDO IHDWXUHV UDGLRORJLFDO ODERUDWRL
JLEURXV G\VSODVLD &KHUXELVP 2VWHRJHQHVLV ,PSHUIHFWD 3DJHW \
S5LFNHWV $FKRQGURSODVLD 0ODUIDQ V VIQGURPH 'RZQ V VIQGURPH
'LVHDVHV RI 70 -RLQW

i  $QN\ORVLV VXPPDU\ RI GLIITHUHQW W\SHV Rl DUWKULWLY RWKHU GHYF
LQMXULHV P\RIDVFLDO SDLQ G\VIXQFWLRQ V\QGURPH
&\WWV Rl WKH 2UDO 3DUDRUDO UHJLRQ

i &ODVVLILFDWLRQ HWLRSDWKRJHQHVLV FOLQLFDO IHDWXUHV KLVWRSD'
DV DSSURSULDWH RI 2GRQWRJHQLF F\WVWV 1RQ 2GRQWRJHQLF F\VWV 3V
RI RUDO SDUDRUDO UHJLRQ
7XPRXUV Rl WKH 2UDO &DYLW\

i &ODVVLILFDWLRQ RI 2GRQWRJHQLF 1RQ 2GRQWRJHQLF 6DOLYDU\ *ODQC
IHDWXUHV KLVWRSDWKRORJ\ UDGLRORJLFDO IHDWXUHV ODERUDWRU\
FRPPRQ WXPRXUV

D 2GRQWRJHQLF DOO OHVLRQV
E 1RQ RGRQWRJHQLF
%HQLJQ (SLWKHOLDO 3DSLOORPD .HUDWRDFDQWKRPD 1DHYL
%HQLJQ OHVHQFK\PDO )LEURPD $JJUHVVLYH ILEURXV OHVLRQV /LSR
+DHPDQJLRPD /\PSKDQJLRPD 1HXURILEURPD
6FKZDQQRPD &KRQGURPD 2VWHRPD 7RUL
0DOLJQDQW (SLWKHOLDO %DVDO &HOO &DUFLQRPD 9HUUXFRXV &DUT
6TXDPRXV &HOO FDUFLQRPD
0DOLJQDQW OHODQRPD
0DOLJQDQW OHVHQFK\PDO )LEURVDUFRPD 2VWHRVDUFRPD *LDQW F}
WXPRXU &KRQGURVDUFRPD $QJLRVDUFR
.DSRVL V VDUFRPD /\PSKRPDV (ZLQJ-V V
2WKHU 5HWLFXORHQGRWKHOLDO WXPRXU"

F 6DOLYDU\ *ODQG
%HQLJQ (SLWKHOLDO QHRSODVPV 30HRPRUSKLF $GHQRPD :DUWKLQ
2QFRF\WRPD
0DOLJQDQW (SLWKHOLDO QHRSODVPV $GHQRLG &\ VWLF &DUFLQRPD
OXFRHSLGHUPRLG &DUFLQRPD
$FLQLF &HOO &DUFLQRPD $GHQF



G 7XPRXUV RI 'LVSXWHG 2ULJLQ &RQJHQLWDO (SXOLV *UDQXODU &H
H OHWDVWDWLF WXPRXUV 7XPRUV PHWDVWDVLILQJ WR IURP RUDO F
RI PHWDVWDVLV
7TUDXPDWLF 5HDFWLYH B5HJUHVVLYH OHVLRQV RI 2UDO &DYLW\
i 3\RJHQLF *LDQW FHOO JUDQXORPD H[RVWRVHV )LEURXV +\SHUSODVLI
1IHXURPD
i SWWULWLRQ $EUDVLRQ (URVLRQ %UX[LVP +\SHUFHPHQWRVLYV 'HQWL
5HVRUSWLRQ RI WHHWK
i 5DGLDWLRQ HIIHFWV RI RUDO FDYLW\ VXPPDU\ RI 3K\VLFDO &KHPLFDO
RI WKH RUDO FDYLW\
i +HDOLQJ RI 2UDO ZRXQGV FRPSOLFDWLRQV 'U\ VRENHW
1RQ QHRSODVWLF 6DOLYDU\ *ODQG 'LVHDVHYV
i 6LDOROLWKLDVLYVY 6LDORVLV 6LDODGHQLWLY ;HURVWRPLD 3W\DOLVP
6\VWHPLF 'LVHDVHYVY LQYROYLQJ 2UDO FDYLW\
i %ULHI UHYLHZ RUDO PDQLIHVWDWLRQV GLDJQRVLV VLJIQLILFDQFH RI
OHWDEROLF GLVHDVHV RI 2UDO FDYLW\
OXFRFXWDQHRXV /HVLRQV
i (WLRSDWKRJHQHVLYVY FOLQLFDO IHDWXUHV KLVWRSDWKRORJ\ RI WKH IR
/ILFKHQ 30DQXV [/XSXV (UW\WWKHPDWRVXV 3HPSKLJXV SBHPSKLJRLG OH\
3VRULDVLVY 6FOHURGHUPD (FWRGHUPDO '\VSODVLD (SLGHUPRO\VLV EXO
'LVHDVHV RI WKH 1HUYHYV
i J)DFLDO QHXUDOJLDYV 7ULJHPLQDO *ORVVRSKDU\QJHDO 9,, QHUYH SDUL
i B3VIFKRJHQLF IDFLDO SDLQ %XUQLQJ PRXWK VVQGURPH
SLIPHQWDWLRQ RI 2UDO 3DUDRUDO UHJLRQ 'LVFRORXUDWLRQ RI WHHYV
i FDXVHV FOLQLFDO PDQLIHVWDWLRQV
'LVHDVHV RI OD[LOODU\ 6LQXV
i 7TUDXPDWLF LQMXULHV WR VLQXV 6LQXVLWLYV &\WWV 7XPRXUV LQYROYL
D 25%/ 35(&%1&(5 2 &%$1&(5 (SLGHPLRORJ\ DHWLRORJ\ FOLQLFDO DQG |
710 FODVVLILFDWLRQ S5HFHQW DGYDQFHV LQ GLDJQRVLVY PDQDJHPH
E %LRSV\ 7\SHV RI ELRSV\ YDOXH RI ELRSV\ F\WRORJ\ KLVWR F
GLDJQRVLV RI RUDO GLVHDVHYV
BULQFLSOHV RI %DVLF )RUHQVLF 2GRQWRORJ\ 3UH FOLQLFDO )RUHQVLF 2
i , QWURGXFWLRQ GHILQLWLRQ DLPV VFRSH
i 6H[ DQG HWKQLF UDFLDO GLIITHUHQFHY LQ WRRWK PRUSKRORJ\ DQG Kl
i '"HWHUPLQDWLRQ RI VH[ EORRG JURXSV IURP EXFFDO PXFRVD VDOLY
i '"HQWDO '1$ PHWKRGYV
i %LWH PDUNV UXJDH SDWWHUQV OLS SULQWYV
i '"HQWDO LPSRUWDQFH RI SRLVRQV DQG FRUURVLYHV
i 2YHUYLHZ RI IRUHQVLF PHGLFLQH DQG WR[LFRORJ\

5(&200(1'(' %22.6

$ 7H[W %RRN RI 2UDO 3DWKRORJ)\ 6KDIHU +LQH /
2UDO 3DWKRORJ\ &OLQLFDO 3DWKRORJLF FRUUHODWLRQYV 5H
2UDO 3DWKRORJ\ 6RDPHV 6RXWKDP
2UDO 3DWKRORJ\ LQ WKH 7URSLFV 3UDEKX :LOVRC
*(1(5%/ 0(", &, 1(
*8,'(/,1(6

6SHFLDO HPSKDVLV VKRXOG EH JLYHQ WKURXJKRXW RQ WKH LPSRUWDQFH
GHQWLVWU\
6SHFLDO SUHFDXWLRQV FRQWUDLQGLFDWLRQ RI DQDHVWKHVLD DC
GLITHUHQW V\VWHPLF GLVHDVHV
2UDO PDQLIHVWDWLRQV RI VIVWHPLF GLVHDVHYV
OHGLFDO HPHUJHQFLHV LQ GHQWDO SUDFWLFH

$ GHQWDO VWXGHQW VKRXOG EH WDXJKW LQ VXFK D PDQQHU KH VKH LV DE(
SUHVVXUH DQG EH FDSDEOH RI VXVSHFWLQJ E\ VLIKW DQG VXSHUILFLDO H]
WKH KHDUW OXQJV NLGQH\V EORRG HWF +H VKRXOG EH FDSDEOH KR
HQFRXQWHUHG LQ GHQWDO SUDFWLFH

7+(25< 6<//$%86

&25( 723,&6 &2//$7(5%/ 723,46
OXVW .QRZ '"HVLUDEOH WR .QRZ
$LPV RI PHGLFLQH 'HILQLWLRQV RI VLIQV V\PSWRPV
GLDJQRVLYV GLIIHUHQWLDO GLDJQRVLY WUHDWPHQW SURJQRVLYV
,QIHEWLRQV ,QIHFWLRXV PRQRQXFOHRVLV PXPSV
(QWHULF IHYHU $,'6 KHUSHV VLPSOMKXEKBO®HWDI&RNWHU
VISKLOLVY GLSKWKHULD



* 7 'LDUUKHD
6WRPDWLWLY JLQJLYDO K\SHUSODVLD'\GNWQSKHDULD DFLG SHSWLF
GLVHDVH MDXQGLFH DFXWH DQG FKURNPIRHEHSYMMLWLY FLUUKRVLV
RI OLYHU DVFLWHYV ODODEVRUKWLRQ
&96
$FXWH UKHXPDWLF IHYHU UKHXPDWLF YDOYXODU KHDUW
GLVHDVH K\SHUWHQVLRQ LVFKHPL
LQIHFWLYH HQGRFDUGLWLY FRPPRQ DUUK\WKPLDV FRQJHQLWDO
KHDUW GLVHDVH FRQJHVWLYH FDUGLDF IDLOXUH
56 IXQJ $SEVFHVV
3QHXPRQLD &23' 3XOPRQDU\ 7% 9% UR G@KILXU®D ODM WXWPIDR Q
3QHXPRWKRUD]|
%URQFKLHFWDVLYV
/IXQJ FDQFHUYV

+tHPDWRORJ\
$QHPLDV EOHHGLQJ FORWWLQJ GLVRUGHUV OHXNHPLDYV
O\PSKRPDV DIJUDQXORF\WRVLV VSOHQRPHJDO\ RUDO
PDQLIHVWDWLRQV RI KHPDWRORJLF GLVRUGHUV JHQHUDOL]HG
I\PSKDGHQRSDWK\

5HODO 6\VWHP 5HQDO IDLOXUH
$FXWH QHSKULWLYV
1HSKURWLF VIQGURPH

IXWULWLRQ %DODQFHG GLHW
$YLWDPLQRVLYV 3(0
$YLWDPLQRVLYV
&16 OHQLQJLWLV

Y)DFLDO SDOV\ IDFLDO SDLQ LQFOXGLQJ (D PLQMLVDLIDRIQ RH XARPMM. RV H SDWLH (
HSLOHSV\ KHDGDFKH LQFOXGLQJ PLJUDLQ®PLQDWLRQ RI FUDQLDO QHUYHYV
(QGRFULQHYV $GGLVRQ:V GLVHDVH &XVKLQJ-V V\QG
'LDEHWHY OHOOLWXV $FURPHJDO\ +\SRWK\URLGLVP
7K\URWR[LFRVLV &DOFLXP PHWDEROLVP DQG SDUDWK\URLGV
&ULWLFDO FDUH $F /9)
6\QFRSH FDUGLDF DUUHVW &35 VKRFI$5'6

&/,1,8&%$/ 75$,1,1*

7KH VWXGHQW PXVW EH DEOH WR WDNH KLVWRU\ GR JHQHUDO SK\V
QRXULVKPHQW SXOVH %3 UHVSLUDWLRQ FOXEELQJ F\DQRVLV MDXQGLF!
EH DEOH WR H[DPLQH &96 56 DQG DEGRPHQ DQG IDFLDO QHUYH

*(1(5%$/ 685*(5<

$,06

7R DFTXDLQW WKH VWXGHQW ZLWK YDULRXV GLVHDVHV ZKLFK PD\ UHTXLU
VWXGHQW WR DQDO\]H WKH KLVWRU\ DbQG EH DEOH WR GR D WKRURXJK SK\
GLVHDVHVY DV UHODWHG WR KHDG DQG QHFN UHJLRQ DUH WR EH JLYHQ GX
UHOHYDQW VXUJLFDO SUREOHPY DUH DOVR WR EH DGGUHVVHG $W WKH HQC
KDYH D JRRG WKHRUHWLFDO NQRZOHGJH RI YDULRXY DLOPHQWYV DQG EH SL
DQG PDOLIJQDQW GLVHDVHVY DQG EH DEOH WR GHFLGH ZKLFK SDWLHQW UHTX

+,6725< 2) 685%(5<

7KH GHYHORSPHQW RI VXUJHU\ DV D VSHFLDOLW\ RYHU WKH \HDUV ZLOC
NQRZ WKH FRQWULEXWLRQV PDGH E\ YDULRXV VFLHQWLVWY WHDFKHUV
WKH VWXGHQW WR XQGHUVWDQG WKH UHODWLRQV RI YDULRXV VSHFLDOL

*(1(5$/ 35,1&,3/(6 2) 685*(5<
JOQWURGXFWLRQ WR YDULRXV DVSHFWV RI VXUJLFDO SULQFLSOHV D
&ODVVLILFDWLRQ RI GLVHDVHV LQ JHQHUDO 7KLV ZLOO KHOS WKH VWXG
WKHLU UHOHYDQFH WR URXWLQH GHQWDO SUDFWLFH

:281'6

7KHLU FODVVLILFDWLRQ ZRXQG KHDOLQJ UHSDLU WUHDWPHQW RI
DFFLGHQWDO ZRXQGV DQG FRPSOLFDWLRQV RI ZRXQGV

,1)/$00%7,21
2] VRIW DQG KDUG WLVVXHV &DXVHV RI LQIODPPDWLRQ YDULHWLHV WU

,1)(&7,216

$FXWH DQG FKURQLF DEVFHVV VNLQ LQIHFWLRQV FHOOXOLWLV FDUEXQ
VXFK DV WHWDQXV JDQJUHQH V\SKLOLV JRQRUUKRHD WXEHUFXORVL)
FDQFUXP RULV 3\DHPLD WR[DHPLD DQG VHSWLFDHPLD

75160,66%$%/( 9,5%/ ,1)(&7,216



+,9 DQG +HSDWLWLV % ZLWK VSHFLDO UHIHUHQFH WR WKHLU SUHYHQW
WUHDWLQJ SDWLHQWYV LQ D FDUULHU VWDWH

6+2&. $1' +$(0255+$*(
&ODVVLILFDWLRQ FDXVHV FOLQLFDO IHDWXUHV DQG PDQDJHPHQW R
&LUFXODWRU\ FROODSVH +DHPRUUKDJH 2 GLIIHUHQW W\SHV FDXVHV |
%ORRG JURXSV EORRG WUDQVIXVLRQ SUHFDXWLRQV DQG FRPSOLFDW
+HPRSKLOLD-V WKHLU WUDQVPLVVLRQ FOLQLFDO IHDWXUHV DQG PDQDJ
GHQWDO SURFHGXUHV

7802856 8/&(56 &<676 6,186 $1' ),678/%(
&ODVVLILFDWLRQ FOLQLFDO H[DPLQDWLRQ DQG WUHDWPHQW SULQFLS
PDOLJQDQW WXPRXUV XOFHUV F\WWV VLQXV DQG ILVWXODH

' 6($6(6 2) /<03+$7,& 6<67(0
(VSHFLDOO\ WKRVH RFFXUULQJ LQ KHDG DQG QHFN UHJLRQ 6SHFLDO HP
DV WXEHUFXODU LQIHFWLRQ O\PSKRPDV OHXNDHPLDV PHWDVWDWLF O\

' 6($6(6 2) 7+( 25%/ &$9,7<
,QIHFWLYH DQG PDOLJQDQW GLVHDVHV RI WKH RUDO FDYLW\ DQG RURSHK
VSHFLDO HPSKDVLVY RQ SUHYHQWLYH DVSHFWV RI SUHPDOLJQDQW DQG P

',6($6(6 2) /$5<1; 1%$623+%5<1;
,QIHFWLRQV DQG WXPRXUV DIIHFWLQJ WKHVH VLWHYV ,QGLFDWLRQV
WUDFKHRVWP\

1(59286 6<67(0

6XUJLFDO SUREOHPV DVVRFLDWHG ZLWK QHUYRXV V\VWHP ZLWK VSHF
SHULSKHUDO QHUYH LQMXULHV WKHLU UHJHQHUDWLRQ DQG SULQFLSO!
DIIOLFWLRQV RI IDFLDO QHUYH DQG LWV PDQDJHPHQW 7ULJHPLQDO
WUHDWPHQW

)5$&785(6
*HQHUDO SULQFLSOHV Rl IUDFWXUHV FOLQLFDO SUHVHQWDWLRQ DQG
QHZHU PHWKRGV RI IUDFWXUH WUHDWPHQW 6SHFLDO HPSKDVLV RQ IUDF

35,1&,3/(6 2) 23(5%$7,9( 685*(5<
3ULQFLSOHV DV DSSOLFDEOH WR PLQRU VXUJLFDO SURFHGXUHV LQFOX
DQWLVHSWLFV VWHULOLVDWLRQ SULQFLSOHV RI DQDHVWKHVLD DQG SU
RI VXWXUHV GUDLQV GLDWKHUP\ FU\RVXUJHU\ DQG XVH RI /DVHU LQ VX

$1202/,(6 2) "(9(/230(17 2) )$&(
6XUJLFDO DQDWRP\ DQG GHYHORSPHQW RI IDFH &OHIW OLS DQG FOHIW

' 6($6(6 2) 7T+<52," $1' 3$5$7+<52,

6XUJLFDO DQDWRP\ SDWKRJHQHVLV FOLQLFDO IHDWXUHV DQG PDQDJH
SDUDWK\URLG JODQGV O0ODOLJQDQW GLVHDVHV RI WKH WK\URLG3FOD\
PDQDJHPHQW

6:(/1,1%6 2) 7+( -$:
'LIIHUHQWLDO GLDJQRVLV DQG PDQDJHPHQW RI GLIIHUHQW W\SHV RI VZH

%,236<

'LITHUHQW W\SHV Rl ELRSVLHVY URXWLQHO\ XVHG LQ VXUJLFDO SUDFWLFH
6NLOOV WR EH GHYHORSHG E\ WKH HQG RI WHDFKLQJ LV WR H[DPLQH I
UHODWHG GLVHDVHY DQG WR SHUIRUP PLQRU VXUJLFDO SURFHGXUHV V)
ELRSV\ HWF

&216(59%$7,9( '(17,675< $1' (1'2'217,&6

2%-(&7,9(6

$

.QRZOHGJH DQG XQGHUVWDQGLQJ

% O6NLOOV DQG
& S$WWLWXGHYV

$

.QRZOHGJH DQG XQGHU VWDQGLQJ

7KH JUDGXDWH VKRXOG DFTXLUH WKH IROORZLQJ NQRZOHGJH GXULQJ WKH S

L
LL

LLL
LY
Y

7R GLDJQRVH DQG WUHDW VLPSOH UHVWRUDWLYH ZRUN IRU WHHWK
7R JDLQ NQRZOHGJH DERXW DHVWKHWLF UHVWRUDWLYH PDWHULDO |
QHHGYV
7R JDLQ WKH NQRZOHGJH DERXW HQGRGRQWLF WUHDWPHQW RQ WKH E
7R FDUU\ RXW VLPSOH HQGRGRQWLF WUHDWPHQW
7R FDUU\ RXW VLPSOH OXH[DWLRQ Rl WRRWK DQG LWV WUHDWPHQW I
WUHDWPHQW



6.,/1/6

+H VKRXOG DWWDLQ IROORZLQJ VNLOOV QHFHVVDU\ IRU SUDFWLFH RI GHQW

L 7R XVH PHGLXP DQG KLJK VSHHG KDQG SLHFHVY WR FDUU\ RXW UHVWR

LL 3RVHV WKH VNLOOV WR XVH DQG IDPLOLDULVH HQGRGRQWLF LQVWUXF
RXW VLPSOH HQGRGRQWLF WUHDWPHQW

LLL 7R DFKLHYH WKH VNLOOV WR WUDQVODWH SDWLHQWY HVWKHWLF QHH(

$77.78'(6

L ODLQWDLQ D KLIJK VWDQGDUG RI SURIHVVLRQDO HWKLFV DQG FRQGXF
SURIHVVLRQDO OLIH

LL :LOOLQJQHVV WR SDUWLFLSDWH LQ &'( SURJUDPPH WR XSGDWH WKH N

WLPH WR WLPH
LLL 7R KHOS DQG SDUWLFLSDWH LQ WKH LPSOHPHQWDWLRQ RI WKH QDWLI
LY +H VKRXOG EH DEOH WR PRWLYDWH WKH SDWLHQW IRU SURSHU GHQV
PDLQWHQDQFH RI RUDO KV\JLHQH VKRXOG EH HPSKDVLVH ZKLFK ZLOO
ZRUN DQG SUHYHQW IXWXUH GDPDJH

,1752'8&7,21
'HILQLWLRQ DLPV REMHFWLYHV RI &RQVHUYDWLYH '"HQWLVWU\ VFRSH DQG I

1RPHQFODWXUH 21 '"HQWLWLRQ

7RRWK QXPEHULQJ VI\VWHPV $'$ =VLJPRQG)\ 3DOPHU DQG ) ', V\VWHPV
3ULQFLSOHV 21 &DYLW\ 3UHSDUDWLRQ

BWHSV DQG QRPHQFODWXUH RI FDYLW\ SUHSDUDWLRQ FODVVLILFDWLR
DQJOHV RI FDYLWLHYV

'"HQWDO &DULHYV

$HWLRORJ\ FODVVLILFDWLRQ FOLQLFDO IHDWXUHV PRUSKRORJLFDO I
GLDJQRVLV DQG VHTXHO RI GHQWDO FDULHYV

7UHDWPHQW 30DQQLQJ )RU 2SHUDWLYH '"HQWLVWU\

'HWDLOHG FOLQLFDO H[DPLQDWLRQ UDGLRJUDSKLF H[DPLQDWLRQ W
WUHDWPHQW SODQQLQJ SUHSDUDWLRQ RI WKH FDVH VKHHW
*QDWKRORJLFDO &RQFHSWYV 21 5SHVWRUDWLRQ

3K\WLRORJ\ RI RFFOXVLRQ QRUPDO RFFOXVLRQ ,GHDO RFFOXVLRQ PD
DQDO\VLV 2FFOXVDO UHKDELOLWDWLRQ DQG UHVWRUDWLRQ
$UDPDPHQWDULXP )RU &DYLW\ 3UHSDUDWLRQ

*HQHUDO FODVVLILFDWLRQ RI RSHUDWLYH LQVWUXPHQWYV +DQG FXWW
VKDUSHQLQJ RI LQVWUXPHQWY 5RWDU\ FXWWLQJ LQVWUXPHQWYV GHC
HYDOXDWLRQ Rl KDQG SLHFH DQG VSHHG FXUUHQW FRQFHSWV RI URWD
DQG PDLQWHQDQFH RI LQVWUXPHQWY %DVLF LQVWUXPHQW WUD\ VHW X
&RQWURO RI 2SHUDWLQJ )LOHG

/JLJKW VRXUFH VWHULOLVDWLRQ ILHOG RI RSHUDWLRQ FRQWURO RI PRL
DQG DQWL VLDORJDJXHYV

$PDOJDP 5HVWRUDWLRQ

,QGLFDWLRQ FRQWUDLQGLFDWLRQ SK\VLFDO DQG PHFKDQLFDO SURS|
SUHSDUDWLRQ IRU &0DVV , ,, 9 DQG ,,, BWHS ZLVH SURFHGXUH IRU F
)DLOXUH RI DPDOJDP UHVWRUDWLRQ

3X0S 3URWHFWLRQ

JLQHUV YDUQLVKHV DQG EDVHV =LQF SKRVSKDWH ]JLQF SRO\FDUERI[\O|
LQRPHU FHPHQWYV

$QWHULRU 5HVWRUDWLRQV

BHOHFWLRQ Rl FDVHV VHOHFWLRQ RI PDWHULDO VWHS ZLVH SURFHG)
WKHRU\ RQO\ JODVV LQRPHUV FRPSRVLWHV LQFOXGLQJ VDQG ZLWFK L
ZLWK D QRWH RQ VWDWXV RI WKH GHQWLQH ERQGLQJ DJHQWV

'LUHFW )LOOLQJ *ROG 5HVWRUDWLRQV

7\SHV Rl GLUHFW ILOOLQJ JROG LQGLFDWLRQV DQG OLPLWDWLRQV RI
FDYLW\ SUHSDUDWLRQ DQG FRQGHQVDWLRQ RI JROG IRLOV

3UHYHQWLYH OHDVXUHV ,Q 5HVWRUDWLYH 3UDFWLFH

30DTXH &RQWURO 3LWDQG ILVVXUH VHDODQWY GLHWDU\ PHDVXUHV Ul
KHDOWK &RQWDFW DQG FRQWRXU RI WHHWK DQG UHVWRUDWLRQV PDWU
7HPSRULVDWLRQ RU ,QWHULP 5HVWRUDWLRQ

3LQ $PDOJDP 5HVWRUDWLRQ ,QGLFDWLRQ &RQWUD ,QGLFDWLRQ
$GYDQWDJHV GLVDGYDQWDJHV Rl HDFK W\SHV Rl SLQ PHWKRGV RI SODFF
SLQ DPDOJDP UHVWRUDWLRQ

ODQDJHPHQW 21 'HHS &DULRXV /HVLRQV ,QGLUHFW $QG 'LUHFW 3XOS &D'
1RQ &DULRXV 'HVWUXFWLRQ -V 7TRRWK 6WUXFWXUHV 'LDJQRVLV DQG &OLQ
+\SHU 6HQVLWLYH 'HQWLQH $QG ,WV ODQDJHPHQW

&DVW 5HVWRUDWLRQV

,QGLFDWLRQV FRQWUD LQGLFDWLRQV DGYDQWDJHV DQG GLVDGYDQWD.
., DQG &0ODVV , FDYLW\ SUHSDUDWLRQ IRU LQOD\V IDEULFDWLRQ RI ZI
FDVWLQJ SURFHGXUHV FDVWLQJ GHIHFWYV



'LH ODWHULDOV $QG 3UHSDUDWLRQ 21 'LHV
*LQJLYDO 7LVVXH ODQDJHPHQW )RU &DVW 5HVWRUDWLRQ $QG ,PSUHVVLR
5HFHQW &DYLW)\ ORGLILFDWLRQ $PDOJDP 5HVWRUDWLRQ
'LIHUHQFHV EHWZHHQ $PDOJDP $QG ,QOD\ &DYLW\ SUHSDUDWLRQ ZLWK
XVHG IRU &DVW 5HVWRUDWLRQ
&RQWURO 21 3DLQ 'XULQJ 2SHUDWLYH 3URFHGXUHYV
7JUHDWPHQW 30DQQLQJ )RU 2SHUDWLYH 'HQWLVWU\ 'HWDLOHG &OLC
(IDPLQDWLRQ
9LWDOLW\ 7HVWYV 'LDJQRVLV $QG 7UHDWPHQW 30DQQLQJ $QG 3UHSDUDYV
$SSOLHG 'HQWDO ODWHULDOV
%LRORJLFDO &RQVLGHUDWLRQV
(YDOXDWLRQ FOLQLFDO DSSOLFDWLRQ DQG DGYHUVH HIIHFWV RI
FHPHQWY =LQF R[LGH HXJLQRO FHPHQWV ]JLQF SKRVSKDWH FHPH
LRQRPHU FHPHQWYV VLOLFDWH FHPHQW FDOFLXP K\GUR[LGHV YDUQL\
'HQWDO DPDOJDP WHFKQLFDO FRQVLGHUDWLRQV PHUFXU\ WR[LFLW\
&RPSRVLWH 'HQWLQH ERQGLQJ DJHQWV FKHPLFDO DQG OLJKW FXUL
5XEEHU EDVH ,PS ODWHULDOV
1REHO PHWDO DOOR\V QRQ QREOH PHWDO DOOR\V
,QYHVWPHQW DQG GLH PDWHULDOV
,QOD\ FDVWLQJ ZD[HV
'HQWDO SRUFHODLQ
$HVWKHWLF "HQWLVWU\
(QGRGRQWLFV LQWURGXFWLRQ GHILQLWLRQ VFRSH DQG IXWXUH RI HQG
&OLQLFDO GLDJQRVWLF PHWKRGYV
(PHUJHQF\ HQGRGRQWLF SURFHGXUHV
3XOSDO GLVHDVHV FDXVHV W\SHV DQG WUHDWPHQW
3HULDSLFDO GLVHDVHV DFXWH SHULDSLFDO DEVFHVV DFXWH SHULRGF
DOYHRODU DEVFHVV JUDQXORPD F\WWV FRQGHQVLQJ RVWHLWYV H[WHUQ
9LWDO SXOS WKHUDS\ LQGLUHFW DQG GLUHFW SXOS FDSSLQJ SXOSRW
XVHG
$SH[RJHQLVLY DQG DSH[LILFDWLRQ RU SUREOHPV RI RSHQ DSH]
5DWLRQDOH Rl HQGRGRQWLF WUHDWPHQW FDVH VHOHFWLRQ LQGLFDWL
WUHDWPHQWYV
3ULQFLSOHV RI URRW FDQDO WUHDWPHQW PRXWK SUHSDUDWLRQ URRW
SRZHU GULYHQ LQVWUXPHQWY VWDQGDUGLVDWLRQ FRORU FRGLQJ SULQ
6WHULOLVDWLRQ RI URRW FDQDO LQVWUXPHQWY DQG PDWHULDOV UXEE
$QDWRP\ Rl WKH SXOS FDYLW\ URRW FDQDOV DSLFDO IRUDPHQ $QRPD
SUHSDUDWLRQ RI DQWHULRU DQG SUHPRODU WHHWK
3UHSDUDWLRQ RI URRW FDQDO VSDFH 'HWHUPLQDWLRQ RI ZRUNLQJ O
URRW FDQDOV LUULJDWLQJ VROXWLRQ FKHPLFDO DLGV WR LQVWUXPHQ
'LVLQIHFWLRQ RI URRW FDQDO VSDFH LQWUDFDQDO PHGLFDPHQWYV SR
PXPPLI\LQJ DJHQWV 2XW OLQH RI URRW FDQDO WUHDWPHQW EDFWH
PHWKRGYV
3UREOHPV GXULQJ FOHDQLQJ DQG VKDSLQJ RI URRW FDQDO VSDFHYV
%URNHQ LQVWUXPHQWY DQG LWV PDQDJHPHQW PDQDJHPHQW RI VLQJO}
OHWKRGV RI FOHDQLQJ DQG VKDSLQJ OLNH VWHS EDFN FURZQ GRZQ DQG
2EWXUDWLRQ RI WKH URRW FDQDO V\WWHP S5HTXLUHPHQWYV RI DQ LGF
REWXUDWLRQ PHWKRGV XVLQJ JXWWD SHUFKD KHDOLQJ DIWHU HQG
HQGRGRQWLFV
5RRW FDQDO VHDOHUV ,GHDO SURSHUWLHV FODVVLILFDWLRQ ODQLSX(
SRVW HQGRGRQWLF UHVWRUDWLRQ IDEULFDWLRQ DQG FRPSRQHQWV RI S
VPHDU OD\HU DQG LWV LPSRUWDQFH LQ HQGRGRQWLFV DQG FRQVHUYD
GLVFRORXUHG WHHWK DQG LWV PDQDJHPHQW %OHDFKLQJ DJHQWV YLW
WUDXPDWLVHG WHHWK FODVVLILFDWLRQ Rl IUDFWXUHG WHHWK 0DQ
IX[DWHG WHHWK DQG LWV PDQDJHPHQW
HQGRGRQWLF VXUJHULHV LQGLFDWLRQ FRQWUDLQGLFDWLRQV SUH RSH
VXUJLFDO LQVWUXPHQWY DQG WHFKQLTXHV DSLFHFWRP\ UHWURJUDC
WHUSKLQDWLRQ KHPLVHFWLRQ UDGLVFHWRP\ WHFKQLTXHV Rl WRRWK
DFFLGHQWDO HQGRGRQWLF LPSODQWV
URRW UHVRUSWLRQ
HPHUJHQF\ HQGRGRQWLF SURFHGXUHYV
ODVHUV LQ FRQVHUYDWLYH HQGRGRQWLFV LQWURGXFWLRQ RQO\ SUDF
SURIHVVLRQDO DVVRFLDWLRQ GHQWLVW DFW DQG LWV DPHQGPHQW
GXWLHV WRZDUGV WKH JRYW /LNH SD\PHQWV Rl SURIHVVLRQDO WD[ L«
ILQDQFLDO PDQDJHPHQW RI SUDFWLFH
GHQWDO PDWHULDO DQG EDVLF HTXLSPHQW PDQDJHPHQW
(WKLFV



25%/ 0%$;,//2)$&,$/ 685*(5<

$.06

7R SURGXFH D JUDGXDWH ZKR LV FRPSHWHQW LQ SHUIRUPLQJ H[WUDFWLRQ
DQDHVWKHVLD SUHYHQW DQG PDQDJH UHODWHG FRPSOLFDWLRQV DFT)
XQGHUVWDQGLQJ RI WKH YDULRXV GLVHDVHV LQMXULHV LQIHFWLRQV RFF’
DQG RIITHU VROXWLRQV WR VXFK RI WKRVH FRPPRQ FRQGLWLRQV DQG KD\
PDQDJHPHQW RI PD[LOORIDFLDO SUREOHPYV

2%-(&7.,9(6
D .QRZOHGJH 8QGHUVWDQGLQJ

$W WKH HQG RI WKH FRXUVH DQG WKH FOLQLFDO WUDLQLQJ WKH JUDGXDWH

$EOH WR DSSO\ WKH NQRZOHGJH JDLQHG LQ WKH UHODWHG PHGLFDO VXE
JHQHUDO PHGLFLQH LQ WKH PDQDJHPHQW RI SDWLHQWV ZLWK RUDO VXUJ
$EOH WR GLDJQRVH PDQDJH DQG WUHDW XQGHUVWDQG WKH SULQFLSO
VXUJLFDO SUREOHPV

.QRZOHGJH RI UDQJH RI VXUJLFDO WUHDWPHQWYV

$ELOLW\ WR GHFLGH WKH UHTXLUHPHQW RI D SDWLHQW WR KDYH RUDO VX
8QGHUVWDQG WKH SULQFLSOHV RI LQ SDWLHQW PDQDJHPHQW
8QGHUVWDQGLQJ RI WKH PDQDJHPHQW RI PDMRU RUDO VXUJLFDO SURF
SDWLHQW PDQDJHPHQW

6KRXOG NQRZ HWKLFDO LVVXHV DQG FRPPXQLFDWLRQ DELOLW\

E BNLOOV
$ JUDGXDWH VKRXOG KDYH DFTXLUHG WKH VNLOO WR H[DPLQH DQ\ SDWL
DQ RUGHUO\ PDQQHU %H DEOH WR XQGHUVWDQG UHTXLVLWLRQ RI
LQYHVWLIJDWLRQV DQG LV FDSDEOH RI IRUPXODWLQJ GLIIHUHQWLDO GLDJ
6KRXOG EH FRPSHWHQW LQ WKH H[WUDFWLRQ Rl WHHWK XQGHU ERWK ORF
6KRXOG EH DEOH WR FDUU\ RXW FHUWDLQ PLQRU RUDO VXUJLFDO SURIF
DOYHRODU SURFHGXUHV ELRSV\ HWF
$ELOLW\ WR DVVHVV SUHYHQW DQG PDQDJH YDULRXV FRPSOLFDWLRQV G)>
$EOH WR SURYLGH SULPDU\ FDUH DQG PDQDJH PHGLFDO HPHUJHQFLHV LQ
8QGHUVWDQGLQJ RI WKH PDQDJHPHQW RI PDMRU RUDO VXUJLFDO SURE
LQSDWLHQW PDQDJHPHQW
(7$./( 6<//$%86
,QWURGXFWLRQ GHILQLWLRQ VFRSH DLPV DQG REMHFWLYHV
'LDJQRVLV LQ RUDO VXUJHU\
$ +LVWRU\ WDNLQJ
% &OLQLFDO H[DPLQDWLRQ
& ,QYHVWLJDWLRQV
3ULQFLSOHV RI LQIHFWLRQ FRQWURO DQG FURVV LQIHFWLRQ FRQWURO Z
+HSDWLWLV
3ULQFLSOHV RI 2UDO 6XUJHU\
D $VHSVLV 'HILQLWLRQ PHDVXUHV WR SUHYHQW LQWURGXFWLRQ RI LQIH
3UHSDUDWLRQ RI WKH SDWLHQW
OHDVXUHV WR EH WDNHQ E\ RSHUDWRU
6WHULOLVDWLRQ RI LQVWUXPHQWY YDULRXV PHWKRGV Rl VWHULOL"
6XUJHU\ VHW XS
E 3DLQOHVV 6XUJHU\
3UH DQDHVWKHWLF FRQVLGHUDWLRQV 3UH PHGLFDWLRQ SXUSRVH
$QDHVWKHWLF FRQVLGHUDWLRQV
D /RFDO E /RFDO ZLWK ,9 VHGDWLRQV
8VH Rl JHQHUDO DQDHVWKHWLF
F $FFHVV
,QWUD RUDO OXFRSHULRVWHDO IODSV SULQFLSOHV FRPPRQO\ XVHG L
%RQH 5SHPRYDO OHWKRGV RI ERQH UHPRYDO
8VH RI %XUV $GYDQWDJHV SUHFDXWLRQV
%RQH FXWWLQJ LQVWUXPHQWY 3ULQFLSOHV RI XVLQJ FKLVHO RVWHR
(IWUD RUDO 6NLQ LQFLVLRQV SULQFLSOHV YDULRXV H[WUD RUDO LQF
D 6XEPDQGLEXODU
E 3UH DXULFXODU
F ,QFLVLRQ WR H[SRVH PD[LOOD RUELW
G %LFRURQDO LQFLVLRQ
G &RQWURO RI KDHPRUUKDJH GXULQJ VXUJHU\
1RUPDO +DHPRVWDVLYV
/RFDO PHDVXUHY DYDLODEOH WR FRQWURO EOHHGLQJ
+\SRWHQVLYH DQDHVWKHVLD HWF
H 'UDLQDJH 'HEULGHPHQW
3XUSRVH RI GUDLQDJH LQ VXUJLFDO ZRXQGYV




7\SHV RI GUDLQV XVHG
'HEULGHPHQW SXUSRVH VRIW WLVVXH ERQH GHEULGHPHQW
|  &ORVXUH RI ZRXQGV
6XWXULQJ 3ULQFLSOHV VXWXUH PDWHULDO FODVVLILFDWLRQ ERG\ U
PDWHULDOV HWF
J 3RVW RSHUDWLYH FDUH
3RVW RSHUDWLYH LQVWUXFWLRQV
3K\WLRORJ\ Rl FROG DQG KHDW
&RQWURO RI SDLQ DQDOJHVLFV
&RQWURO RI LQIHFWLRQ DQWLELRWLFV
&RQWURO RI VZHOOLQJ DQWL LQIODPPDWRU\ GUXJV
/JRQJ WHUP SRVW RSHUDWLYH IROORZ XS VLJQLILFDQFH
([IRGRQWLD *HQHUDO FRQVLGHUDWLRQYV
,GHDO ([WUDFWLRQ
,QGLFDWLRQV IRU HIWUDFWLRQ Rl WHHWK
(IWUDFWLRQV LQ PHGLFDOO\ FRPSURPLVHG SDWLHQWV
OHWKRGV RI H{WUDFWLRQ
D )RUFHSV RU LQWUD DOYHRODU RU FORVHG PHWKRG
3ULQFLSOHV W\SHV RI PRYHPHQW IRUFH HWF
E 7UDQV DOYHRODU VXUJLFDO RU RSHQ PHWKRG ,QGLFDWLRQV VXUJLF
'HQWDO HOHYDWRUV XVHV FODVVLILFDWLRQ SULQFLSOHV LQ WKH XVH R
XVHG HOHYDWRUYV
&RPSOLFDWLRQV RI ([RGRQWLD
&RPSOLFDWLRQV GXULQJ H[RGRQWLD
&RPPRQ WR ERWK PD[LOOD DQG PDQGLEOH
3RVW RSHUDWLYH FRPSOLFDWLRQV
3UHYHQWLRQ DQG PDQDJHPHQW RI FRPSOLFDWLRQV
,PSDFWHG WHHWK
,QFLGHQFH GHILQLWLRQ DHWLRORJ\
D ,PSDFWHG PDQGLEXODU WKLUG PRODU
&ODVVLILFDWLRQ UHDVRQV IRU UHPRYDO
$VVHVVPHQW ERWK FOLQLFDO UDGLRORJLFDO
6XUJLFDO SURFHGXUHV IRU UHPRYDO
&RPSOLFDWLRQV GXULQJ DQG DIWHU UHPRYDO
3UHYHQWLRQ DQG PDQDJHPHQW
E OD[LOODU\ WKLUG PRODU
,QGLFDWLRQV IRU UHPRYDO FODVVLILFDWLRQ
6XUJLFDO SURFHGXUH IRU UHPRYDO
F ,PSDFWHG PD[LOODU\ FDQLQH
SHDVRQV IRU FDQLQH LPSDFWLRQ
/RFDOL]DWLRQ LQGLFDWLRQV IRU UHPRYDO
OHWKRGV RI PDQDJHPHQW ODELDO DQG SDODWDO DSSURDFK
6XUJLFDO H[SRVXUH WUDQVSODQWDWLRQ UHPRYDO HWF
3UH SURVWKHWLF 6XUJHU\
'HILQLWLRQ FODVVLILFDWLRQ RI SURFHGXUHV
D &RUUHFWLYH SURFHGXUHV $OYHRORSODVW\
5HGXFWLRQ RI PD[LOODU\ WXEHURVLWLHYV
JUHQRFWHPLHY DQG UHPRYDO RI WRUL

E 5LGJH H[WHQVLRQ RU 6XOFXV H[WHQVLRQ SURFHGXUHV
,QGLFDWLRQV DQG YDULRXV VXUJLFDO SURFHGXUHV
F 5LGJH DXJPHQWDWLRQ DQG UHFRQVWUXFWLRQ
,QGLFDWLRQV XVH RI ERQH JUDIWV +\GUR[\DSDWLWH
,PSODQWY FRQFHSW RI RVVHR LQWHJUDWLRQ
.QRZOHGJH RI YDULRXV W\SHV RI LPSODQWYVY DQG
VXUJLFDO SURFHGXUH WR SODFH LPSODQWV
'LVHDVHV Rl WKH PD[LOODU\ VLQXV
6XUJLFDO DQDWRP\ Rl WKH VLQXV
6LQXVLWLY ERWK DFXWH DQG FKURQLF
6XUJLFDO DSSURDFK RI VLQXV &DOGZHOO /XF SURFHGXUH
5HPRYDO RI URRW IURP WKH VLQXV
2UR DQWUDO ILVWXOD DHWLRORJ\ FOLQLFDO IHDWXUHV DQG YDULRX)
PHWKRGV IRU FORVXUH
'LVRUGHUV RI 7 0 -RLQW
$SSOLHG VXUJLFDO DQDWRP\ RI WKH MRLQW
'LVORFDWLRQ 7\SHV DHWLRORJ\ FOLQLFDO IHDWXUHV DQG PDQDJHP}
$QN\ORVLV 'HILQLWLRQ DHWLRORJ\ FOLQLFDO IHDWXUHV DQG PDQDJ
0\R IDFLDO SDLQ G\VIXQFWLRQ VIQGURPH DHWLRORJ\ FOLQLFDO IHDW
1RQ VXUJLFDO DQG VXUJLFDO



,QWHUQDO GHUDQJHPHQW RI WKH MRLQW
$UWKULWLYV RI 70 -RLQW
,QIHFWLRQV RI WKH 2UDO FDYLW\
,QWURGXFWLRQ IDFWRUV UHVSRQVLEOH IRU LQIHFWLRQ FRXUVH RI RC
LQIHFWLRQV VSUHDG RI RGRQWRJHQLF LQIHFWLRQV WKURXJK YDULRXV
'HQWR DOYHRODU DEVFHVV DHWLRORJ\ FOLQLFDO IHDWXUHV DQG PDC
2VWHRP\HOLWLV Rl WKH MDZV GHILQLWLRQ DHWLRORJ\ SUH GLVSRVL
FODVVLILFDWLRQ FOLQLFDO IHDWXUHV DQG PDQDJHPHQW
IXGZLJV DQJLQD GHILQLWLRQ DHWLRORJ\ FOLQLFDO IHDWXUHV PDQI
FRPSOLFDWLRQV
%HQLJQ F\WWLF OHVLRQV RI WKH MDZV
'HILQLWLRQ FODVVLILFDWLRQ SDWKRJHQHVLV
'LDJQRVLYV &OLQLFDO IHDWXUHV UDGLRORJLFDO DVSLUDWLRQ ELRSV
PHGLD DQG KLVWRSDWKRORJ\
ODQDJHPHQW 7\SHV RI VXUJLFDO SURFHGXUHV 5DWLRQDOH RI WKH W]
LQGLFDWLRQV SURFHGXUHV FRPSOLFDWLRQV HWF
7XPRXUV Rl WKH 2UDO FDYLW\
*HQHUDO FRQVLGHUDWLRQV
1RQ RGRQWRJHQHWLF EHQLJQ WXPRXUV RFFXULQJ LQ RUDO FDYLW\ IL
OLSRPD RVVLI\LQJ ILEURPD P\QRPD HWF
$PHOREODVWRPD &OLQLFDO IHDWXUHV UDGLRORJLFDO DSSHDUDQFH
PDQDJHPHQW
&DUFLQRPD RI WKH RUDO FDYLW\
%LRSV\ W\SHV
710 FODVVLILFDWLRQ
2XWOLQH RI PDQDJHPHQW RI VTXDPRXV
&HOO FDUFLQRPD VXUJHU\ UDGLDWLRQ DQG FKHPRWKHUDS\
5ROH Rl GHQWDO VXUJHRQV LQ WKH SUHYHQWLRQ DQG HDUO\ GHWHFW|
JUDFWXUHV RI WKH MDZV
*HQHUDO FRQVLGHUDWLRQV W\SHV RI IUDFWXUHV DHWLRORJ\ FOLQL
PDQDJHPHQW
PDQGLEXODU IUDFWXUHV $SSOLHG DQDWRP\ FODVVLILFDWLRQ
'LDJQRVLV &OLQLFDO DQG UDGLRORJLFDO
ODQDJHPHQW S5HGXFWLRQ FORVHG DQG RSHQ
J)L[DWLRQ DQG LPPRELOLVDWLRQ PHWKRGV
2XWOLQH RI ULJLG DQG VHPL ULJLG LQWHUQDO IL[DWLRQ
JUDFWXUHV RI WKH FRQG\OH DHWLRORJ\ FODVVLILFDWLRQ FOLQLFDC
RI PDQDJHPHQW
JUDFWXUHV RI WKH PLGGOH WKLUG RI WKH IDFH
'"HILQLWLRQ RI WKH PLG IDFH DSSOLHG VXUJLFDO DQDWRP\ FODVVLILF
IHDWXUHV DQG RXWOLQH RI PDQDJHPHQW
$OYHRODU IUDFWXUHV PHWKRGV RI PDQDJHPHQW
JUDFWXUHV RI WKH =\JRPDWLF FRPSOH]|
&ODVVLILFDWLRQ FOLQLFDO IHDWXUHV LQGLFDWLRQV IRU WUHDWPHQ
UHGXFWLRQ DQG IL[DWLRQ
&RPSOLFDWLRQV RI IUDFWXUHV GHOD\HG XQLRQ QRQ XQLRQ DQG PDC
6DOLYDU\ JODQG GLVHDVHYV
'LDJQRVLV RI VDOLYDU\ JODQG GLVHDVHV:
6LDORJUDSK\ FRQWUDVW PHGLD SURFHGXUH
,QIHFWLRQV Rl WKH VDOLYDU\ JODQGYV
6LDOROLWKLDVLYVY 6XE PDQGLEXODU GXFW DQG JODQG DQG SDURWLG ¢
&OLQLFDO IHDWXUHV PDQDJHPHQW
6DOLYDU\ ILVWXODH
&RPPRQ WXPRXUV RI VDOLYDU\ JODQGV OLNH 30HRPRUSKLF DGHQRPD L
PLQRU VDOLYDU\ JODQGV
-DZ GHIRUPLWLHYV
%DVLF IRUPV 3URJQDWKLVP 5HWURJQDWKLVP DQG RSHQ ELWH
5HDVRQV IRU FRUUHFWLRQ
2XWOLQH RI VXUJLFDO PHWKRGY FDUULHG RXW RQ PDQGLEOH DQG PDJL
1HXURORJLFDO GLVRUGHUV
7JULJHPLQDO QHXUDOJLD GHILQLWLRQ DHWLRORJ\ FOLQLFDO IHDWXU
PDQDJHPHQW LQFOXGLQJ VXUJLFDO
)DFLDO SDUDO\VLV $HWLRORJ\ FOLQLFDO IHDWXUHV
1HUYH LQMXULHV &ODVVLILFDWLRQ QHXURUKDSK\ HWF
&OHIW /LS DQG 3DODWH
$HWLRORJ\ Rl WKH FOHIWV LQFLGHQFH FODVVLILFDWLRQ UROH RI GH
SDWLHQWYV 2XWOLQH Rl WKH FORVXUH SURFHGXUHYV

OHGLFDO (PHUJHQFLHVY LQ GHQWDO SUDFWLFH 2



3ULPDU\ FDUH RI PHGLFDO HPHUJHQFLHV LQ GHQWDO SUDFWLFH SDUWLFX
D &DUGLR YDVFXODU E 5HVSLUDWRU\ F (QGRFULQH

G $QDSK\ODFWLF UHDFWLRQ H (SLOHSV\ | (SLOHSV\

(PHUJHQF\ GUXJV ,QWUD PXVFXODU , 9 ,QMHFWLRQYV

$SSOLHG DQDWRP\ ,GHDO ORFDWLRQ IRU JLYLQJ WKHVH LQMHFWLRQV Wt
2UDO ,PSODQWRORJ\

(WKLFV

[2&$] $1$(67+(6,%
,QWURGXFWLRQ FRQFHSW RI /$ FODVVLILFDWLRQ RI ORFDO DQDHVWKHW
DFWLRQ W\SHV Rl ORFDO DQDHVWKHVLD FRPSOLFDWLRQV
8VH Rl 9DVR FRQVWULFWRUV LQ ORFDO DQDHVWKHWLF VROXWLRQ
$GYDQWDJHV FRQWUD LQGLFDWLRQV YDULRXV YDVR FRQVWULFWRUYV
$QDHVWKHVLD RI WKH PDQGLEOH
3WHU\JRPDQGLEXODU VSDFH ERXQGDULHV FRQWHQWV HWF
,QWHULRU '"HQWDO 1HUYH %ORFN YDULRXV WHFKQLTXHYV
&RPSOLFDWLRQV
OHQWDO IRUDPHQ QHUYH EORFN
$QDHVWKHVLD RI OD[LOOD
,QWUD RUELWDO QHUYH EORFN
3RVWHULRU VXSHULRU DOYHRODU QHUYH EORFN
OD[LOODU\ QHUYH EORFN WHFKQLTXHV
*(1(5%/ $1$(67+(6,% 2
&RQFHSW Rl JHQHUDO DQDHVWKHVLD
,QGLFDWLRQV Rl JHQHUDO DQDHVWKHVLD LQ GHQWLVWU\
3UH DQDHVWKHWLF HYDOXDWLRQ RI WKH SDWLHQW
3UH DQDHVWKHWLF PHGLFDWLRQ DGYDQWDJHV GUXJV XVHG
&RPPRQO\ XVHG DQDHVWKHWLF DJHQWYV
&RPSOLFDWLRQ GXULQJ DQG DIWHU * $
, 9 VHGDWLRQ ZLWK 'LD]JHSDP DQG OHGR]JRODP
,QGLFDWLRQV PRGH RI DFWLRQ WHFKQLTXH HWF
&DUGLRSXOPRQDU\ UHVXVFLWDWLRQ
8VH RI R[\JHQ DQG HPHUJHQF\ GUXJV
7UDFKHRVWRP\

5(&200(1'(" %22.6
,PSDFWHG WHHWK $00LQJ -RKQ ) HWDO
3ULQFLSOHV RI RUDO DQG PD[LOORIDFLDO VXUJHU\ 9RO 3HWHUVRQ
7H[W ERRN RI RUDO DQG PD[LOORIDFLDO VXUJHU\ 6ULQLYDVDQ %
+DQGERRN RI PHGLFDO HPHUJHQFLHV LQ WKH GHQWDO RIILFH ODODPHG
.LOOH\V JUDFWXUHV Rl WKH PDQGLEOH %DQNV 3
.LOOH\V IUDFWXUHV RFRVKMKPILIDGEQBEO VNHOHWRQ %DQNV 3
7KH PD[LOODU\ VLQXV DQG LWV GHQWDO LPSOLFDWLRQV OF*RYDQGD
.LOOH\ DQG .D\V RXWOLQH RI RUDO VXUJHU\ 2 3DUW 6HZDUG *5 HWDO
(VWHQWLDOV RI VDIH GHQWLVWU\ IRU WKH PHGLFDOO\ FRPSURPLVHG SDW
2UDO PD[LOORIDFLDO VXUJHU\ 9RO /DVNLQ 'O
(IWUDFWLRQ RI WHHWK +RZH */
OLQRU 2UDO 6XUJHU\ +RZH */
&RQWHPSRUDU\ RUDO DQG PD[LOORIDFLDO VXUJHU\ 3HWHUVRQ , - ($
2UDO DQG PD[LOORIDFLDO LQIHFWLRQV 7RSD]LDQ 5* *ROGEHUJ 0+

25%/ 0(',&,1( $1' 5%',2/2*<

$,06
7R WUDLQ WKH VWXGHQWV WR GLDJQRVH WKH FRPPRQ GLVRUGHUV RI 2U
DQG ZLWK WKH KHOS RI VXFK LQYHVWLJDWLRQV DV PD\ EH UHTXLUHG DQ
GLVRUGHUV ZLWK GUXJV DQG SK\VLFDO DJHQWYV
7R WUDLQ WKH VWXGHQWY DERXW WKH LPSRUWDQFH UROH XVH DQG
UDGLRJUDSK DQG RWKHU LPDJLQJ PHWKRGV LQ GLDJQRVLYV
7KH SULQFLSOHV RI WKH FOLQLFDO DQG UDGLRJUDSKLF DVSHFWV RI )RU|
7KH VIOODEXV LQ 25%/ 0(',&,1( 5%$',2/2*< LV GLYLGHG LQWR WZR PDLQ SL
, 'LDIJQRVLYV 'LDIJQRVWLF PHWKRGV DQG 2UDO OHGLFLQH ,, 2UDO 5DC
VXEGLYLGHG LQWR WKUHH VHFWLRQV $ 'LDJQRVWLF PHWKRGV % 'LDJ
2UDO OHGLFLQH 7KHUDSHXWLFV

&2856( &217(17
(PSKDVLV VKRXOG EH ODLG RQ RUDO PDQLIHVWDWLRQV RI VIVWHPLF GL
RQ JHQHUDO KHDOWK
7R DYRLG FRQIXVLRQ UHJDUGLQJ ZKLFK OHVLRQ DQG WR ZKDW H[WHQW
WKLV HODERUDWH VVOODEXV LV SUHSDUHG $V FHUWDLQ OHVLRQV FRPI
UHSHWLWLRQ




3bUW , 25%/ 0(',&,1( $1' ',$*1267,& $,'6

6(&7.21 $ 2 ' $*1267,& 0(7+2'6

'"HILQLWLRQ DQG LPSRUWDQFH RI 'LDJQRVLV DQG YDULRXV W\SHV RI GLD

OHWKRG Rl FOLQLFDO H[DPLQDWLRQYV

*HQHUDO 3K\VLFDO H[DPLQDWLRQ E\ LQVSHFWLRQ

2UR IDFLDO UHJLRQ E\ LQVSHFWLRQ SDOSDWLRQ DQG RWKHU PHDQV

7R WUDLQ WKH VWXGHQWY DERXW WKH LPSRUWDQFH UROH XVH RI VI

VDOLYD DV SDUW RI RUDO GLVHDVH

G ([DPLQDWLRQ RI OHVLRQV OLNH VZHOOLQJV XOFHUV HURVLRQV VLQXV

ZKLWH DQG UHG SDWFKHYV

(IDPLQDWLRQ RI O\PSK QRGHYV

JRUHQVLF H[DPLQDWLRQ 2 3URFHGXUHV IRU SRVW PRUWHP GHQWDO H

UHFRUGY DQG WKHLU XVH LQ GHQWDO SUDFWLFH DQG SRVW PRUWHP LG}

,QYHVWLJIJDWLRQV

D %LRSV\ DQG H[IROLDWLYH F\WRORJ\

E +HPDWRORJLFDO OLFURELRORJLFDO DQG RWKHU WHVWV DQG LQYHVWI
SURJQRVLYV

6(&7.,21 % 2 ', $*126.,6 ', ))(5(17.%/ ',$*126,6

mmQ

- T

"KLOH OHDUQLQJ WKH IROORZLQJ FKDSWHUV HPSKDVLV VKDOO EH JLYHQ
GLIIHUHQWLDO GLDJQRVLV
7HHWK 'HYHORSPHQWDO DEQRUPDOLWLHY FDXVHV Rl GHVWUXFWLRQ RI
GLVFRORUDWLRQ RI WHHWK
'LVHDVHV Rl ERQH DQG 2VWHRG\VWURSKLHY 'HYHORSPHQW GLVRUGHU
LQIDQWLOH FRUWLFDO K\SHURVWRVLV RVWHRJHQLVLV LPSHUIHFWD
,QIODPDWLRQ 2 ,QMXU\ LQIHFWLRQ DQG VSHUDG RI LQIHFWLRQ IDVFLDO
OHWDEROLF GLVRUGHUV 2 +LVWLRF\WRVLYV
(QGRFULQH 2 $FUR PHJDO\ DQG K\SHUSDUDWK\URLGLVP
OLVFHOODQHRXV 2 3DJHW:V GLVHDVH ORQR DQG SRO\RVWRWLF ILEURXV
7HPSDURPDQGLEXODU MRLQW 'HYHORSPHQWDO DEQRUPDOLWLHV RI W
2VWHRDUWKULWLY 6XE OX[DWLRQ DQG OX[DWLRQ
&RPPRQ F\WWV DQG 7XPRUV
&<676 &\VWV RI VRIW WLVVXH OXFRFHOH DQG 5DQXOD
&\WWV Rl ERQH 2GRQWRJHQLF DQG QRQRGRQWRJHQLF
780256
6RIW 7LVVXH
(SLWKHOLDO 3DSLOORPD &DUFLQRPD OHODQRPD
&RQQHFWLYH WLVVXH )LEURPD /LSRPD )LEURVDUFRPD
9DVFXODU +DHPDQJLRPD /\PSKDQJLRPD
1HUYH 7LVVXH 1HXURILEURPD 7UDXPDWLF 1HXURPD 1HXURILEURPDWRVLYV
6DOLYDU\ *ODQGV 30HRPRUSKLF DGHQRPD $GHQRFDUFLQRPD :DUWKLQ:-V 7
+DUG 7LVVXH
1RQ 2GRQWRJHQLF 2VWHRPD 2VWHRVDUFRPD 2VWHRFODVWRPD &KRQGL
JLDQW FHOO UXPRU DQG &HQWUDO KDHPDQJLRPD
2GRQWRJHQLF (QDPHORPD $PHOREODVWRPD &DOFLI\LQJ (SLWKHOLDO 2
2GRQWRJHQLF WXPRU 3HULDSLFDO FHPHQWDO G\VSKDVLD DQG RGRQWRPDYV
3HULRGRQWDO GLVHDVHV *LQJLYDO K\SHUSODVLD JLQJLYLWLV SHULRC
*UDQXORPDWRXV GLVHDVHV 7XEHUFXORVLV B6DUFRLGRVLV OLGOLQH C
DQG +LVWLRF\WRVLYV :
OLVFHOODQHRXV 'LVRUGHUV %XUNLWW O\PSKRPD VWXUJH 2 :HEHU V\QC
RVOHU ZHEHU GLVHDVH
6(&7.21 & 25%/ 0(',&,1( $1' 7+(5$3(87,&6

7KH IROORZLQJ FKDSWHUYV VKDOO EH VWXGLHG LQ GHWDLO LOFOXGLQJ WKI
LOYHVWLIDWLRQOV GLIIHUHOWLDO GLDJQRVLYVY PDQDJHPHQW DQG SUHYHQWL

,QIHFWLRQV Rl RUDO DQG SDUDRUDO VWUXFWXUHYV
%DFWHULDO B6WUHSWRFRFFDO WXEHUFXORVLV V\SKLOOLV YLQFHQWYV
WHWDQXV
)XQJDO &DQGLGD DOELFDQV
9LUXV +HUSHV VLPSOH[ KHUSHV JRVWHU UDPVD\ KXQW V\QGURPH PHD\
LQIHEFWLRXV PRQRQXFOHRVLV $,'6 DQG KHSDWLWLV %
,PSRUWDQW FRPPRQ PXFRVDO OHVLRQV
"KLWH OHVLRQV &KHPLFDO EXUQV OHXNRGHPD OHXNRSODNLD IRU(
SDODWLQXV ZKLWH VSRQJH QHYXV FDQGLGLDVLV OLFKHQSODQXV GLV
9HLFXOR EXOORXV OHVLRQV +HUSHV VLPSOH[ KHUSHV JRVWHU KHU
SHPSKLJXV FLFDWULFLDO SHPSKLJRLG HU\WKHPD PXOWLIRUPH
B8OFHUV $FXWH DQG FKURQLF XOFHUYV
3LJPHQWHG OHVLRQV ([RJHQRXV DQG HQGRJHQRXV



5HG OHVLRQV (U\WKURSODNLD VWRPDWLWLY YHQHQDWD DQG PHGLFDP

VRUH PRXWK

&HUYLFR IDFLDO O\PSKDGHQRSDWK\

)DFLDO SDLQ

L 2UJDQLF SDLQ 3DLQ DULVLQJ IURP WKH GLVHDVHV RI RURIDFLDO \
SHULRGRQWDO WLVVXH PXFRVD WRQJXH PXVFOHV EORRG YHVVHC
VLQXV VDOLYDU\ JODQGV HWF

LL 3DLQ DULVLQJ GXH WR & 1 6 GLVHDVHYV

D 3DLQ GXH WR LQWUDFUDQLDO DQG H[WUDFUDQLDO LQYROYHPHQW R
FHUHEURYDVFXODU GLVHDVHV WURWWHU-V VIQGURPH HWF

E 1HXUDOJLF SDLQ GXH WR XQNQRZQ FDXVHV 7ULJHPLQDO QHXUDOJI
VSKHQRSDODWLQH JDQJOLRQ QHXUDOJLD SHULRGLF PLJUDLQRXV QH

LLEHIHUUHG SDLQ 3DLQ DULVLQJ IURP GLVWDQW WLVVXHV OLNH KHDUW

$OWHUHG VHQVDWLRQV &DFRJHXVLD KDOLWRVLV

7RQJXH LQ ORFDO DQG V\VWHPLF GLVRUGHUV $JORVVLD DQN\ORJORV

VFURWDO WRQJXH PDFURJORVVLD PLFURJORVVLD JHRJUDSKLF WRQ

GHSDSLOODWLRQ Rl WRQJXH KDLU\ WRQJXH DWURSKLF WRQJXH UHDFW

JORVVRS\URVLV XOFHUV ZKLWH DQG UHG SDWFKHV HWF

2UDO PDQLIHVWDWLRQV RI

L OHWDEROLF GLVRUGHHUYV

D 3RUSK\ULD

E +DHPRFKURPDWRVLYV

F +LVWRF\WRVLV ; GLVHDVHYV

LL (QGRFULQH GLVRUGHUYV
D 3LWXLWDU\ *LJDQWLVP DFURPHJDO\ K\SRSLWXWDULVP
E $GUHQDO FRUWH[ $GGLVRQ:V GLVHDVH +\SRIXQWLRQ
&XVKLQJ-V VIQGURPH +\SHUIXQFWLRQ
F 3DUDWK\URLG JODQGV +\SHUSDUDWK\URLGLVP
G 7K\URLG JODQG +\SRWK\URLGLVP &UHWLQLVP P\[HGHPD
H 3DQFUHDV 'LDEHWHYV
LLLLXWULWLRQDO GHILFLHQF\ 9LWDPLQV ULERIODYLQ QLFRWLQLF DFL
% O9LWDPLQ & BFXUY\
LY %ORRG GLVRUGHUYV
D 5HG EORRG FHOO GLVHDVHYV
'"HIILFLHQF\ DQHPLDV ,URQ GHILFLHQF\ SOXPPHU 2 YLQVRQ V\QGURI
+DHPRO\WLF DQHPLDV 7KDODVVHPLD VLFNOH FHOO DQHPLD HU\WK
$SODVWLF DQHPLD
3RO\F\WKHPLD
E :KLWH %ORRG FHOO GLVHDVHYV
1IHXWURSHQLD F\FOLF QHXWURSHQLD DJUDQXORF\WRVLV LQIHFWLR
F +DHPRUUKDJLF GLVRUGHUV
7KURPERF\WRSHQLD SXUSXUD KHPRSKLOOLD FKULVPDV GLVHDVH D
'LVHDVH RI VDOLYDU\ JODQGV
L' HYHORSPHQW GLVWUXEDQFHV $SODVLD DWUHVLD DQG DEHUUDWLRQ
LL )XQFWLRQDO GLVWXUEDQFHV ;HURVWRPLD SW\DOLVP
LLL,QIODPPDWRU\ FRQGLWLRQV 1RQVSHFLILF VLDODGHQLWLY PXPSV \
8YHRSDURWLG IHYHU 1HFURWLVLQJ VLDORPHWDSODVLD
LY &\ VWV DQG WXPRUV OXFRFHOH UDQXOD SOHRPRUSKLF DGHQRPD P)
Y OLVFHOODQHRXV 6LDOROLWKLDVLV VMRJUHQ:-V VIQGURPH PLNXOLH
'"HUPDWRORJLFDO GLVHDVHV ZLWK RUDO PDQLIHVWDWLRQV
D (FWRGHUPDO G\VSODVLD E +\SHUNHURWRVLV SDOPDUSODQWDL
6FOHURGHUPD G /LFKHQ SODQXV LQFOXGLQJ JLQVSDQ:V V\QGURPH
3HPSKLJXV J (U\WKHPD PXOWLIRUPH K 3VRULDVLV
,PPXQRORJLFDO GLVHDVHV ZLWK RUDO PDQLIHVWDWLRQYV

D IHXNHPLD E /\PSKRPDV F OXOWLSOH P\FORPD G $,'6 FOLQ
RSSRUWXQLVWLF LQIHFWLRQV QHRSODVPV H 7KURPEF\WRSHQLD | /XS
K GHUPDWRP\RVLWLY , 6XEPXFRXV ILEURVLV M O5KHPWRLG DUWKULV

LQFOXGLQJ EHKFHW -V VIQGURPH DQG UHLWHU -V VIQGURPH
$OOHUJ\ /RFDO DOOHUJLF UHDFWLRQV DQDSK\OD[LV VHUXP VLFNQH
PDQLIHVWDWLRQV WR IRRG GUXJV DQG FKHPLFDOV
JRFL Rl RUDO LQIHFWLRQ DQG WKHLU LOO HIIHFWV RQ JHQHUDO KHDOWK
ODQDJHPHQW RI GHQWDO SUREOHPV LQ PHGLFDOO\ FRPUSRPLVHG SHUVRQ
L 3K\WLRORJLFDO FKDQJHV 3XEHUW\ SUHJQDQF\ DQG PHQRSDXVH
LL 7KH SDWLHQWYVY VXIIHULQJ ZLWK FDUGLDF UHVSLUDWRU\ OLYHU
K\SHUWHQVLRQ GLDEHWHV DQG $,'6 3RVW LUUDGLDWHG SDWLHQWYV
3UHFDQFHURXV OHVLRQV DQG FRQGLWLRQV
1HUYH DQG PXVFOH GLVHDVHYV



L 1IHUYHV D 1HXURSUD[LD E 1HXURWHPHVLV F 1HXULWLV G )DFLD
SDOV\ +HHUIRUGW: -V VIQGURPH OHONHUVRQ 5RVHQWKHO V\QGURPH D
1HXURPD | 1HXURILEURPDWRVLV J )JUH\-VIQGURPH

LLOXVFOHV D O\RVLWLV RVVLILFDQV E O\RIDVFLDO SDLQ G\VIXQFWLRC
JRUHQVLF RGRQWRORJ\

D OHGLFROHJDO DVSHFWV Rl RURIDFLDO LQMXULHV

E ,GHQWLILFDWLRQ RI ELWH PDUNV

F 'HWHUPLQDWLRQ RI DJH DQG VH]

G ,GHQWLILFDWLRQ RI FDGDYHUV E\ GHQWDO DSSOLDQFHV 5HVWRUDW
7KHUDSHXWLFV *HQHUDO WKHUDSHXWLF PHDVXUHV 2 GUXJV FRPPRQO
DQWLELRWLFV FKHPRWKHUDSHXWLF DJHQWYV DQWL LQIODPPDWRU\ DQG
ZDVKHV VW\SWLFV GHPHOXFHQWY ORFDO VXUIDFH DQDHVWKHWLF VLI
XVHG LQ WKH WUHDWPHQW RI PDOLJQDQF\

3DUW 2 ,, % (+$9,285%/ 6&,(1&(6 $1' (7+,&6
3DUW 2 ,,, 25$%/ 5$',2/2*<
6FRSH RI WKH VXEMHFW DQG KLVWRU\ RI RULJLQ
3K\VLFV Rl UDGLDWLRQ D 1DWXUH DQG W\SHV RI UDGLDWLRQV E BRXL
UD\V G 3URSHUWLHV RI ; UD\V H &RPSWRQ HIIHFW | 3KRWRHOHFWULF
%LRORJLFDO HIIHFWV Rl UDGLDWLRQ
5DGLDWLRQ VDIHW\ DQG SURWHFWLRQ PHDVXUHYV
3ULQFLSOHV RI LPDJH SURGXFWLRQ
5DGLRJUDSKLF WHFKQLTXHV
L ,QWUD 2UDO D 3HULDSLFDO UDGLRJUDSKV %LVHFWLQJ DQG SDUDO
F 2FFOXVDO UDGLRJUDSKV
LL ((WUD RUDO D /DWHUDO SURMHFWLRQV Rl VNXOO DQG MDZ ERC
&HSKDORJUDPV G 2UWKRSDQWRPRJUDSK H 3URMHFWLRQV RI W
FRQG\OH RI PDQGLEOH | 3URMHFWLRQV IRU =\JRPDWLF DUFKHV
LLLBSHFLDOLVHG WHFKQLTXHV D 6LDORJUDSK\ E :HURUDGLRJUDSK\ |
)DFWRUV LQ SURGXFWLRQ RI JRRG UDGLRJUDSKYV
D .93 DQG P$ RI ; UD\ PDFKLQH E )LOWHUV F &ROOLPDWLRQV
*ULGV | ; UD\ ILOPV J ([SRVXUH WLPH K 7HFKQLTXHV L 'DUN URI
VROXWLRQV N )LOP SURFHVVLQJ
5DGLRJUDSKLF QRUPDO DQDWRPLFDO ODQGPDUNYV
)DFXOW\ UDGLRJUDSKY DQG DUWHIDFWV LQ UDGLRJUDSKYV
,QWHUSUHWDWLRQ RI UDGLRJUDSKYV LQ YDULRXV DEQRUPDOLWLHV RI WH
3ULQFLSOHV RI UDGLRWKHUDS\ RI RUR IDFLDO PDOLJQDQFLHYV DQG FRPS
&DQWUDVW UDGLRJUDSK\ DQG EDVLF NQRZOHGJH Rl UDGLR DFWLYH LVRYV
5DGLRJUDSK\ LQ J)RUHQVLF 2GRQWROR\ 5DGLRJUDSKLF DJH HVWLPDWLF
PHWKRGYV

35%$&7,&%/6 &/1,1,&%$/6

6WXGHQW LV WUDLQHG WR DUULYH DW SURSHU GLDJQRVLV E\ IROORZLQ
RI' KLVWRU\ WDNLQJ DQG H[DPLQDWLRQ RI WKH RURIDFLDO UHJLRQ
PDQDJHPHQW ZKHUHYHU SRVVLEOH 7UDLQLQJ DOVR VKDOO EH LPSDUW
7UDLQLQJ DOVR VKDOO EH LPSDUWHG LQ YDULRXV UDGLRJUDSKLF S
UDGLRJUDSKYV

,Q YLHZ RI WKH DERYH HDFK VWXGHQW VKDOO PDLQWDLQ D UHFRUG RI
IRU PDUNV DW WKH WLPH RI XQLYHUVLW\ HI[DPLQDWLRQ

7KH IROORZLQJ LV WKH PLQLPXP RI SUHVFULEHG ZRUN IRU UHFRUGLQJ
D5HFRUGLQJ RI GHWDLOHG FDVH KLVWRULHYV RI LQWHUHVWLQJ FDVHV «
E,QWUD RUDO UDGLRJUDSKY 3HULDSLFDO ELWHZLQJ RFFOXVDO ««««
F 6DOLYD GLDIJQRVWLF FKHFN DV URXWLQH SURFHGXUH

%22.6 5(&200(1'("

D

2UDO 'LDJQRVLV 2UDO OHGLFLQH 2UDO 3DWKRORJ\

%XUNLW 2 2UDO OHGLFLQH 2 - % /LSSLQFRWW &RPSDQ\

&ROHPDQ 2 3ULQFLSOHV RI 2UDO 'LDJQRVLV 2 ORVE\ <HDU %RRN

-RQHV 2 2UDO ODQLIHVWDWLRQV RI 6\WWHPLF 'LVHDVHV 2 : % 6DXQGHUV F
OLWFKHOO 2 2UDO 'LDJQRVLV 2UDO OHGLFLQH

HUU 2 2UDO 'LDJQRVLYV

OLOOHU 2 2UDO 'LDJQRVLV 7UHDWPHQW

+XWFKLQVRQ 2 FOLQLFDO OHWKRGYV

2UDO 3DWKRORJ\ 2 6KDIHUV

6RQLV 6 7 )DJLR 5 & DQG )DQJ / 3ULQFLSOHV DQG SUDFWLFH RI 2UDO O
2UDO 5DGLRORJ\

'KLWH *RD] 2 2UDO 5DGLRORJ\ 2 ORVE\ \HDU %RRN

"HDKUPDQ 2 '"HQWDO 5DGLRORJ\ 2 & 9 ORVE\ &RPSDQ\

6WDIQH 2 2UDO 5RHQWJHQRJUDSKLF 'LDJQRVLV 2 : % 6DXQGHUV &R



F JRUHQVLF 2GRQWRORJ\
'"HUHN + &ODUN 2 3BUDFWLFDO )RUHQVLF 2GRQWRORJ\ %XWWHUZRUWK +HL
& OLFKDHO %RZHUV *DU\ %9HOO 2 0DQXDO Rl )RUHQVLF 2GRQWRORJ\ )RUHC(

257+2'217,8&6 '(17$/ 257+23$(',&6
&2856( 2%-(&7.,9(

8QGHUJUDGXDWH SURJUDPPH LQ 2UWKRGRQWLFV LV GHVLJQHG WR HQDEO
GLDJQRVH DQDO\VH DQG WUHDW FRPPRQ RUWKRGRQWLF SUREOHPV E\ SU
RUWKRGRQWLF SURFHGXUHV 7KH IROORZLQJ EDVLF LQVWUXFWLRQDO SL
DERYH REMHFWLYHYV

,QWURGXFWLRQ 'HILQLWLRQ +LVWRULFDO %DFNJURXQG $LPV $QG

1HHG )RU 2UWKRGRQWLFV &DUH

*URZWK $QG 'HYHORSPHQW ,Q *HQHUDO

D 'HILQLWLRQ

E *URZWK VSXUWV DQG 'LIITHUHQWLDO JURZWK

F )DFWRUV LQIOXHQFLQJ JURZWK DQG 'HYHORSPHQW

G OHWKRGV RI PHDVXULQJ JURZWK

H *URZWK WKHRULHV *HQHWLF 6LFKHU V 6FRWW V ORVV V 3HWURYLF

| *HQHWLF DQG HSLJHQHWLF IDFWRUV LQ JURZWK

J &HSKDORFDXGDO JUDGLHQW LQ JURZWK

ORUSKRORJLF '"HYHORSPHQW 21 &UDQLRIDFLDO 6WUXFWXUHYV

D OHWKRGV RI ERQH JURZWK

E 3UHQDWDO JURZWK Rl FUDQLRIDFLDO VWUXFWXUHYV

F 3RVWQDWDO JURZWK DQG GHYHORSPHQW Rl FUDQLDO EDVH PD[LOO

DUFKHV DQG RFFOXVLRQ

)XQFWLRQDO 'HYHORSPHQW 21 '"HQWDO $UFKHV $QG 2FFOXVLRLQ

D )DFWRUV LQIOXHQFLQJ IXQFWLRQDO GHYHORSPHQW RI GHQWDO DUFFk

E JRUFHV RI RFFOXVLRQ

F :ROIH V ODZ Rl WUDQVIRUPDWLRQ RI ERQH

G 7UDMHFWRULHV RI IRUFHV

&OLQLFDO $SSOLFDWLRQ 21 *URZWK $QG 'HYHORSPHQW

ODORFFOXVLRQ ,Q *HQHUDO

D &RQFHSW Rl QRUPDO RFFOXVLRQ

E 'HILQLWLRQ RI PDORFFOXVLRQ

F '"HVFULSWLRQ RI GLIIHUHQW W\SHV Rl GHQWDO VNHOHWDO DQG IXQF

&ODVVLILFDWLRQ RI ODORFFOXVLRQ

3ULQFLSOH GHVFULSWLRQ DGYDQWDJHV DQG GLVDGYDQWDJHV RI FOD

6LPRQ V /LVFKHU V DQG $FNHUPDQ DQG 3URIILWW V

1RUPDO $QG $EQRUPDO )XQFWLRQ 21 6WRPDWRJQDWKLF 6\VWWHP

(WLRORJ\ 21 ODORFFOXVLRQ

D 'HILQLWLRQ LPSRUWDQFH FODVVLILFDWLRQ ORFDO DQG JHQHUDO F

E (WLRORJ\ Rl IROORZLQJ GLIITHUHQW W\SHV RI PDORFFOXVLRQ

OLGOLQH GLDVWHPD

6SDFLQJ
&URZGLQJ

&URVV %LWH $QWHULRU 3RVWHULRU
&ODVV ,,, ODORFFOXVLRQ

&ODVV ,, ODORFFOXVLRQ

'"HHS %LWH

2SHQ ELWH
'LDJQRVLV $QG 'LDJQRVWLF $LGV
D 'HILQLWLRQ ,PSRUWDQFH DQG FODVVLILFDWLRQ RI GLDJQRVWLF DLG
E ,PSRUWDQFH RI FDVH KLVWRU\ DQG FOLQLFDO H[DPLQDWLRQ LQ RUW
F 6WXG\ ORGHOV ,PSRUWDQFH DQG XVHV 3UHSDUDWLRQ DQG SUH\
G ,PSRUWDQFH RI LQWUDRUDO ;: UD\V LQ RUWKRGRQWLFV
H 3DQRUDPLF UDGLRJUDSKV 3ULQFLSOHV $GYDQWDJHV GLVDG YDQV
| &HSKDORPHWULFV ,WV DGYDQWDJHV GLVDGYDQWDJHV

'HILQLWLRQ

'HVFULSWLRQ DQG XVH Rl FHSKDORVWDW

'HVFULSWLRQ DQG XVHV RI DQDWRPLFDO ODQGPDUNV OLQHV DQG
DQDO\VLV

$QDO\WVLV BWHLQHU V 'RZQ V 7ZHHG V S5LFNHW V ( OLQH
J (OHFWURP\RJUDSK\ DQG LWV XVHV LQ RUWKRGRQWLFV
K :ULVW ; UD\V DQG LWV LPSRUWDQFH LQ RWKRGRQWLFYV
*HQHUDO 3ULQFLSOHV ,Q 2UWKRGRQWLF 7UHDWPHQW 30DQQLQJ 21 'HQ
$QFKRUDJH ,Q 2UWKRGRQWLFV 'HILQLWLRQ &ODVVLILFDWLRQ 7\SHV |
%LRPHFKDQLFDO 3ULQFLSOHV ,Q 2UWKRGRQWLF 7RRWK ORYHPHQW
D 'LIIHUHQW W\SHV RI WRRWK PRYHPHQWV
E 7LVVXH UHVSRQVH WR RUWKRGRQWLF IRUFH DSSOLFDWLRQ



F $JH IDFWRU LQ RUWKRGRQWLF WRRWK PRYHPHQW

B3UHYHQWLYH 2UWKRGRQWLFV

D 'HILQLWLRQ

E 'LIIHUHQW SURFHGXUHV XQGHUWDNHQ LQ SUHYHQWLYH RUWKRGRQWI

,QWHUFHSWLYH 2UWKRGRQWLFV

D 'HILQLWLRQ

E 'LIIHUHQW SURFHGXUHV XQGHUWDNHQ LQ LQWHUFHSWLYH RUWKRGRUC

F 6HULDO H[WUDFWLRQV 'HILQLWLRQ LQGLFDWLRQV FRQWUD LQGL

GLVDGYDQWDJHYV

G 5ROH RI PXVFOH H[HUFLVHV DV DQ LQWHUFHSWLYH SURFHGXUH

&RUUHFWLYH 2UWKRGRQWLFV

D 'HILQLWLRQ IDFWRUV WR EH FRQVLGHUHG GXULQJ WUHDWPHQW SOD

E ORGHO DQDO\VLV 3RQW V $VKOH\ +RZH V %ROWRQ &DUH\V OR\HU

F OHWKRGV RI JDLQLQJ VSDFH LQ WKH DUFK ,QGLFDWLRQV UHODWL
VWULSSLQJ DUFK H[SDQVLRQ DQG H[WUDFWLRQV

G ([WUDFWLRQV LQ 2UWKGRGRQWLFYV LQGLFDWLRQV DQG VHOHFWLRC

2UWKRGRQWLF $SSOLDQFHV *HQHUDO

D S5HTXLVLWHV IRU RUWKRGRQWLF DSSOLDQFHYV

E &ODVVLILFDWLRQ LQGLFDWLRQV RI 5HPRYDEOH DQG )XQFWLRQDO $

F OHWKRGV RI IRUFH DSSOLFDWLRQ

G ODWHULDOV XVHG LQ FRQVWUXFWLRQ RI YDULRXV RUWKRGRQ
VWHHO WHFKQLFDO FRQVLGHUDWLRQV LQ FXULQJ RI DFU\OLF 3
IOX[HV DQG DQWLIOX[HV

H 3UHOLPLQDU\ NQRZOHGJH RI DFLG HWFKLQJ DQG GLUHFW ERQGL

(WKLFV

5(029$%/( 257+2'217,& $33/,$1&(6

&RPSRQHQWY RI UHPRYDEOH DSSOLDQFHYV

'LITHUHQW W\SHV RI FODVSY DQG WKHLU XVHV

'LITHUHQW W\SHV RI ODELDO ERZV DQG WKHLU XVHV

'LITHUHQW W\SHV RI VSULQJV DQG WKHLU XVHV

(ISDQVLRQ DSSOLDQFHV LQ RUWKRGRQWLFV

L 3ULQFLSOHV

LL ,QGLFDWLRQV IRU DUFK H[SDQVLRQ

LLL 'HVFULSWLRQ RI H[SDQVLRQ DSSOLDQFHYV DQG GLIIHUHQW W\SHV RI F

LY 5DSLG PD[LOODU\ H[SDQVLRQ

),;(' 257+2'217,& $33/,$1&(6
'HILQLWLRQ ,QGLFDWLRQV &RQWUDLQGLFDWLRQV
&RPSRQHQW SDUWV DQG WKHLU XVHV
%DVLF SULQFLSOHV Rl GLIIHUHQW WHFKQLTXHV (GJHZLVH %HJJ V VWU

(;75$25%/ $33/,$1&(6
+HDGJHDUV
FKLQFXS
UHYHUVH SXOO KHDGJHDUV

0<2)81&7,21%/ $33/,$1&(6
'"HILQLWLRQ DQG SULQFLSOHYV
OXVFOH H[HUFLVHV DQG WKHLU XVHV LQ RUWKRGRQWLFV
YXQFWLRQDO DSSOLDQFHYV
L $FWLYDWRU 2UDO VFUHHQV )UDQNHOV IXQFWLRQ UHJXODWRU
ELRQDWRU WZLQ EORFNV OLS EXPSHU
LL ,QFOLQHG SODQHV XSSHU DQG ORZHU

2UWKRGRQWLF ODQDJHPHQW 21 &OHIW /LS $QG 3DODWH
3ULQFLSOHV 21 6XUJLFDO 2UWKRGRQWLFV
%ULHI NQRZOHGJH Rl FRUUHFWLRQ RI
D ODQGLEXODU 3URJQDWKLVP DQG 5HWURJQDWKLVP
E OD[LOODU\ 3URJQDWKLVP DQG 5HWURJQDWKLVP
F $QWHULRU RSHQ ELWH DQG GHHS ELWH
G &URVV ELWH
3ULQFLSOH 'LIIHUHQWLDO 'LDJQRVLV OHWKRGV 21 TUHDWPHQW 21
OLGOLQH GLDVWHPD
&URVYV ELWH
2SHQ ELWH
'"HHS ELWH
6SDFLQJ
&URZGLQJ
&ODVV ,, 'LYLVLRQ 'LYLVLRQ
&ODVV ,,, ODORFFOXVLRQ 7UXH DQG 3VXHGR &ODVV ,,,



SHWHQWLRQ $QG 5HODSVH

'"HILQLWLRQ 1HHG IRU UHWHQWLRQ &DXVHV RI UHODSVH
GHYLFHV 'XUDWLRQ RI UHWHQWLRQ 7KHRULHV RI UHWHQWLRQ

&/,

1,&%/6 $1' 35%$&7,&%$/6 ,1 257+2'217,&6

35%&7,&%/ 75%,1,1* '85,1* ,, <($5 % ' 6
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9

&/,
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&/,
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%DVLF ZLUH EHQGLQJ H[HUFLVHV *DXJH RU PP
BWUDLJKWHQLQJ RI ZLUHV 1RV
%HQGLQJ RI D HTXLODWHUDO WULDQJOH
%HQGLQJ RI D UHFWDQJOH
%HQGLQJ RI D VTXDUH
%HQGLQJ RI D FLUFOH
%HQGLQJ RI 8 9
&RQVWUXFWLRQ RI &0DVSV %RWK VLGHV XSSHU ORZHU
&ODVS & &ODVS
)XOO &0ODVS -DFNVRQ V &ULE
$GDP V &0DVS
7ULDQJXODU &ODVS

OHWKRGV RI UH

*DXJIH

&RQVWUXFWLRQ RI 6SULQJVY RQ XSSHU ERWK VLGHV *DXJH

JLQJHU 6SULQJ
6LQJOH &DQWHOHYHU 6SULQJ
'RXEOH &DQWHOHYHU 6SULQJ = 6SULQJ
7 6SULQJV RQ SUHPRODUYV
&RQVWUXFWLRQ RI &DQLQH UHWUDFWRUV *DXJH RU
8 /RRS FDQLQH UHWUDFWRU
%RWK VLGHV RQ XSSHU ORZHU
+HOLFDO FDQLQH UHWUDFWRU
%RWK VLGHV RQ XSSHU ORZHU
%XFFDO FDQLQH UHWUDFWRU
6HOl VXSSRUWHG EXFFDO FDQLQH UHWUDFWRU

ZLWK
D 60HHYH PP ZLUH RU JDXJH
E 60HHYH JDXJH QHHGOH RQ DQ\ RQH VLGH

3DODWDO FDQLQH UHWUDFWRU RQ XSSHU ERWK VLGHYV
*DXJH RU PP
/IDELDO %RZ
*DXJH RU PP
2QH RQ ERWK XSSHU DQG ORZHU

1,&%$/ 75%,1,1* '85,1* ,,, <($5 % ' 6
(;(5&,6(
ODNLQJ XSSHU $0JLQDWH LPSUHVVLRQ
ODNLQJ ORZHU $0JLQDWH LPSUHVVLRQ
6WXG\ ORGHO SUHSDUDWLRQ
ORGHO $QDO\VLYV
D 3RQW V $QDO\VLV
E $VKOH\ +RZH V $QDO\VLYV
F &DUH\ V $QDO\VLV
G %ROWRQ V $QDO\VLYV
H OR\HU V OL[HG '"HQWLWLRQ $QDO\VLV

1,&$/ 75%$,1,1* '85,1* ),1$/ <($5 % ' 6
(;(5&,6(
&DVH +LVWRU\ WDNLQJ
&DVH GLVFXVVLRQ
'LVEXVVLRQ RQ WKH JLYHQ WRSLF
&HSKDORPHWULF WUDFLQJV
D 'RZQ V $QDO\VLV
E 6WHLQHU V $QDO\VLV
F 7ZHHG V $QDO\VLV

35%&7,&%/ 75%,1,1* '85,1* ),1$/ <($5 % ' 6

$GDP V &0DVS RQ $QWHULRU WHHWK *DXJH PP
ORGLILHG $GDP V &0DVS RQ XSSHU DUFK *DXJH PP
+LJK /DELDO ERZ ZLWK $SURQ VSULQJ RQ XSSHU DUFK

*DXJH RI /DELDO ERZ PP $SURQ VSULQJ PP
&RIILQ VSULQJ RQ XSSHU DUFK *DXJH PP

$SSOLDQFH &RQVWUXFWLRQ LQ $FU\OLF

8SSHU J/RZHU +DZOH\ V $SSOLDQFH
8SSHU +DZOH\ V ZLWK $QWHULRU ELWH SODQH
8SSHU +DELW EUHDNLQJ $SSOLDQFH

PP

RU

RU

PF

PP



8SSHU +DZOH\ V ZLWK 3RVWHULRU ELWH SODQH ZLWK C= 6SULQJ
&RQVWUXFWLRQ RI $FWLYDWRU

JRZHU LQFOLQHG SODQH &DWDODQ V $SSOLDQFH

8SSHU ([SDQVLRQ SODWH ZLWK ([SDQVLRQ 6FUHZ

5(&200(1'(" $1' 5()(5(1&( %22.6

&217(0325$5< 257+2'217,&6 :,11,$0 5 352)),7
257+2'217,8&6 )25 '(17$/ 678'(176 :+,7( DQG *$5',1(5
+$1'%22. 2) 257+2'217,&6 02<(56
257+2'217,&6 35,1&,3/(6 $1' 35$&7,&( *5$9% (5
"(6,*1 &216758&7,21 $1' 86( 2) 5(029%$%/(
257+2'217,& $33/,$1&(6 & 3+,/,3 $'$06
&/,1,8&$/ 257+2'217,&6 92/ 6$/=0%11
3$(',$75,& 35(9(17,9( '(17,675<
7+(25<

,1752'8&7,21 72 3('2'217,&6 35(9(17,9( '(17,675<
'"HILQLWLRQ 6FRSH 2EMHFWLYHV DQG ,PSRUWDQFH
*52:7+ '(9(/230(17

,PSRUWDQFH RI VWXG\ RI JURZWK DQG GHYHORSPHQW LQ 3HGRGRQW!|
SUHQDWDO DQG 3RVWQDWDO IDFWRUV LQ JURZWK GHYHORSPHQW

7TKHRULHV RI JURZWK GHYHORSPHQW

'"HYHORSPHQW RI PD[LOOD DQG PDQGLEOH DQG UHODWHG DJH FKDQJ}

"(9(/230(17 2) 2&&/86,21 )520 %,57+ 7+528*+ $'2/(6&(1&(
6WXG\ RI YDULDWLRQV DQG DEQRUPDOLWLHYV

"(17$/ $1$720< $1' +,672/2*<
'"HYHORSPHQW RI WHHWK DQG DVVRFLDWHG VWUXFWXUHV
(UXSWLRQ DQG VKHGGLQJ RI WHHWK
7HHWKLQJ GLVRUGHUV DQG WKHLU PDQDJHPHQW
&KURQRORJ\ Rl HUXSWLRQ RI WHHWK
'"LITHUHQFHY EHWZHHQ GHFLGXRXV DQG SHUPDQHQW WHHWK
'"HYHORSPHQW RI GHQWLWLRQ IURP ELUWK WR DGROHVFHQFH
,PSRUWDQFH RI ILUVW SHUPDQHQW PRODU

"(17$/ 5%',2/2*< 5(/$7(' 72 3('2'217,&6

25%$/ 685*%,&$/ 352&('85(6 ,1 &+,/'5(1

,QGLFDWLRQV DQG FRQWUDLQGLFDWLRQV RI H{IWUDFWLRQV RI SULPD

.QRZOHGJH RI /RFDO DQG *HQHUDO $QHVWKHVLD

OLQRU VXUJLFDO SURFHGXUHV LQ FKLOGUHQ
"(17$/ &$5,(6

+LVWRULFDO EDFNJURXQG

'"HILQLWLRQ DHWLRORJ\ SDWKRJHQHVLV

&DULHV SDWWHUQ LQ SULPDU\ \RXQJ SHUPDQHQW DQG SHUPDQHQW
5DPSDQW FDULHV HDUO\ FKLOGKRRG FDULHV DQG H[WHQVLYH FDULH
'"HILQLWLRQ DHWLRORJ\ 3DWKRJHQHVLV &OLQLFDO IHDWXUHV &F

5ROH RI GLHW DQG QXWULWLRQ LQ 'HQWDO &DULHYV
'LHWDU\ PRGLILFDWLRQV 'LHW FRXQVHOLQJ

&DULHV DFWLYLW\ WHVWYV FDULHV SUHGLFWLRQ FDULHV VXVFHSWL

* 1%*,9$/ 3(5,2'217$/ ',6($6(6 ,1 &+,/'5(1
1RUPDO JLQJLYD SHULRGRQWLXP LQ FKLOGUHQ
'"HILQLWLRQ DHWLRORJ\ 3DWKRJHQHVLV

SUHYHQWLRQ ODQDJHPHQW RI JLQJLYDO S3HULRGRQWDO GLVHDVHYV

&+,1" 36<&+2/2%<
"HILQLWLRQ
7KHRULHV RI FKLOG SV\FKRORJ\
3V\FKRORJLFDO GHYHORSPHQW RI FKLOGUHQ ZLWK DJH

BULQFLSOHV RI SVAIFKRORJLFDO JURZWK GHYHORSPHQW ZKLOH PDQL

'"HQWDO IHDU DQG LWV PDQDJHPHQW

J)DFWRUV DIIHFWLQJ FKLOG:V UHDFWLRQ WR GHQWDO WUHDWPHQW

% (+$9,285 0$1$*(0(17
'"HILQLWLRQV
7\SHV Rl EHKDYLRXU HQFRXQWHUHG LQ WKH GHQWDO FOLQLF

1RQ SKDUPDFRORJLFDO SKDUPDFRORJLFDO PHWKRGV RI %HKDYLRXL

3(',$75,& 23(5%$7,9( '(17,675<
3ULQFLSOHV RI 3HGLDWULF 2SHUDWLYH '"HQWLVWU\

ORGLILFDWLRQV UHTXLUHG IRU FDYLW\ SUHSDUDWLRQ LQ SULPDU\ DC

9DULRXV ,VRODWLRQ 7THFKQLTXHYV

5HVWRUDWLRQV RI GHFD\HG SULPDU\ \RXQJ SHUPDQHQW DQG SHUP

YDULRXV UHVWRUDWLYH PDWHULDOV OLNH *ODVV ,RQRPHU
VWHHO 3RO\FDUERQDWH SHVLQ &URZQV

&RPSRV



%

3(',$75,& (1'2'217,&6
BULQFLSOHYV 'LDIJQRVLYV
&ODVVLILFDWLRQ RI 3XOSDO 3DWKRORJ\ LQ SULPDU\ \RXQJ SHUPDAQH
ODQDJHPHQW RI 3XOSDOO\ LQYROYHG SULPDU\ \RXQJ SHUPDQHQW
X 3XOS FDSSLQJ 2 GLUHFW LQGLUHFW
X 3XOSRWRP\
X 3XOSHFWRP\
X $SH[RIJHQHVLYV
X $SH[LILFDWLRQ
2EWXUDWLRQ 7THFKQLTXHYV PDWHULDO XVHG IRU SULPDU\ \RXQJ SHI
FKLOGUHQ
75%$80%$7,& ,1-85,(6 ,1 &+,/'5(1
&ODVVLILFDWLRQV ,PSRUWDQFH
6HTXHODH UHDFWLRQ RI WHHWK WR WUDXPD
ODQDIJHPHQW RI 7TUDXPDWL]JHG WHHWK
35(9(17,9( ,17(5&(37,9( 257+2'217,&6
"HILQLWLRQV
BUREOHPVY HQFRXQWHUHG GXULQJ SULPDU\ DQG PL[HG GHQWLWLRQ S
6HULDO H[WUDFWLRQV
6SDFH PDQDJHPHQW
25%/ +$%,76 ,1 &+,/'5(1
'"HILQLWLRQ $HWLRORJ\ &ODVVLILFDWLRQ
&OLQLFDO IHDWXUHV RI GLJLW VXFNLQJ WRQJXH WKUXVWLQJ PR
VHFRQGDU\ KDELWYV
ODQEQDJHPHQW RI RUDO KDELWY LQ FKLOGUHQ
"(17%8/ &$5( 2) &+,/'5(1 :,7+ 63(&,$/ 1(('6
'"HILQLWLRQ $HWLRORJ\ &ODVVLILFDWLRQ %HKDYLRXUDO DQG &Ol
FKLOGUHQ ZLWK
X 3K\WLFDOO\ KDQGLFDSSLQJ FRQGLWLRQV
X OHQWDOO\ FRPSURPLVLQJ FRQGLWLRQV
X OHGLFDOO\ FRPSURPLVLQJ FRQGLWLRQV
X *HQHWLF GLVRUGHUYV
&21*(1,7$%/ $%1250%/,7,(6 ,1 &+,/'5(1
'"HILQLWLRQ &ODVVLILFDWLRQ &OLQLFDO IHDWXUHYV ODQDJHPHQW
"(17$/ (0(5*(1&,(6 ,1 &+,/'5(1 7+(,5 0$1$*(0(17
"(17$/ 0$7(5,$/6 86(' ,1 3(',$75,& '(17,675<
35(9(17,9( '(17,675<
"HILQLWLRQ
BULQFLSOHYV 6FRSH
7\SHV Rl SUHYHQWLRAQ
'"LITHUHQW SUHYHQWLYH PHDVXUHV XVHG LQ 3HGLDWULF "HQWLVWU\
DQG FDULHV YDFFLQH
(17$/ +($/7+ ('8&%$7,21 6&+22/ '(17$/ +($/7+ 352*5%$00(6
)/825,'(6
+LVWRULFDO EDFNJURXQG
6\VWHPLF 7TRSLFDO IOXRULGHYV
OHFKDQLVP RI DFWLRQ
7TRILFLW\ ODQDJHPHQW
'"HIOXRULGDWLRQ WHFKQLTXHYV
&$6( +,6725< 5(&25",1*
2XWOLQH RI SULQFLSOHV RI HIDPLQDWLRQ GLDJQRVLV WUHDWPHQV
6(77,1* 83 2) 3('2'217,& &/,1,&
(7+,&6
35$&7,&%/6

JROORZLQJ LV WKH UHFRPPHQGHG FOLQLFDO TXRWD IRU XQGHU JUDGXDWH
SUHYHQWLYH GHQWLVWU\

5HVWRUDWLRQV 2 &0DVV , ,, RQO\

B3UHYHQWLYH PHDVXUHV HJ 2UDO 3URSK\OD[LV 2

JOXRULGH DSSOLFDWLRQV 2

(IWUDFWLRQV 2

&DVH +LVWRU\ 5HFRUGLQJ 7UHDWPHQW 30DQQLQJ 2

(GXFDWLRQ PRWLYDWLRQ RI WKH SDWLHQWYV XVLQJ GLVFORVLQJ DJHC
K\JLHQH PHDVXUHV OLNH WRRWK EUXVKLQJ IORVVLQJ HWF

%22.6 5(&200(1'(" 5()(5(1&(

3HGLDWULF '"HQWLVWU\ ,QIDQF\ WKURXJK $GROHVFHQFHV 2 3LQNKDP
.HQQHG\-V 3HGLDWULF 2SHUDWLYH '"HQWLVWU\ 2 .HQQHG\ &XU]RQ
2FFOXVDO JXLGDQFH LQ 3HGLDWULF 'HQWLVWU\ 2 BWHSKHQ + :HL
&OLQLFDO 8VH RI JOXRULGHV 2 6WHSKHQ + :HL



3HGLDWULF 2UDO OD[LOORIDFLDO 6XUJHU\ 2 .DEDQ
3HGLDWULF OHGLFDO (PHUJHQFLHV 23 6 ZKDWW
8QGHUVWDQGLQJ RI '"HQWDO &DULHV 2 1LNL )RUXN

$Q $WODV RI *ODVV ,RQRPHU FHPHQWYV 2 * - ORXQW
&OLQLFDO 3HGRGRQWLFV 2)LQQ

7H[WERRN Rl 3HGLDWULF '"HQWLVWU\ 2 %UDKDP ORUULV
3ULPDU\ 3UHYHQWLYH 'HQWLVWU\ 2 1RUPDQ 2 +DUULV
+DQGERRN Rl &0LQLFDO 3HGRGRQWLFV 2 . HQQHWK
3UHYHQWLYH '"HQWLVWU\ 2 )RUUHVWHU

7KH OHWDEROLVP DQG 7R[LFLW\ Rl JOXRULGH 2 *DUU\ 0 ZKLWIRUG
'"HQWLVWU\ IRU WKH &KLOG DQG $GROHVFHQFH 2 OF 'RQDOG
3HGLDWULF '"HQWLVWU\ 2 'DPOH 6 *

%HKDYLRXU ODQDJHPHQW 2 :ULJKW

3HGLDWULF '"HQWLVWU\ 2 0ODWKHZVRQ

7UDXPDWLF ,QMXULHV 2 DQGUHDVRQ

2FFOXVDO JXLGDQFH LQ 3HGLDWULF '"HQWLVWU\ 2 1IDNDWD
3HGLDWULF 'UXJ 7KHUDS\ 2 7TRPDUH

&RQWHPSRUDU\ 2UKWRGRQWLFV 2 3URILWW

3UHYHQWLYH '"HQWLVWU\ 2 '"HSDROD

OHWDEROLVP 7R[LFLW\ Rl JOXRULGH 2 ZKLWIRUG * 0
(QGRGRQWLF 3UDFWLFH 2 *URVVPDQ
3ULQFLSOHV RI (QGRGRQWLFV 2 0XQIRUG
(QGRGRQWLFV 2 ,QJOH

3DWKZD\V RI 3XOS 2 &RKHQ

ODQDJHPHQW RI 7UDXPDWL]HG DQWHULRU 7HHWK 2 +DUJUHDYHYV

38%/,& +($/7+ '(17,675<
*2%/

7R SUHYHQW DQG FRQWURO RUDO GLVHDVHV DQG SURPRWH RUDO KHDOWK W

2%-(&7,9(6

.QRZOHGJH

$W WKH FRQFOXVLRQ Rl WKH FRXUVH WKH VWXGHQW VKDOO KDYH D NQR:
SUHYHQWLYH GHQWLVWU\ SXEOLF KHDOWK SUREOHPV LQ ,QGLD 1XWULWLF
EDVLFV Rl GHQWDO VWDWLVWLFV HSLGHPLRORJLFDO PHWKRGV 1DWLRQDO
KHDOWK SROLF\

6NLOO DQG $WWLWXGH
$W WKH FRQFOXVLRQ RI WKH FRXUVH WKH VWXGHQWY VKDOO KDYH UHTX
SUREOHPYV DIIHFWLQJ WKH VRFLHW\ FRQGXFWLQJ KHDOWK VXUYH\V FRQG
GHFLGLQJ KHDOWK VWUDWHJLHYV 6WXGHQWY VKRXOG GHYHORS D SRVLWL
VRFLHW\ DQG PXVW WDNH UHVSRQVLELOLWLHYVY LQ SURYLGLQJ KHDOWK
&RPPXQLFDWLRQ DELOLWLHYV
$W WKH FRQFOXVLRQV RI WKH FRXUVH WKH VWXGHQW VKRXOG EH DEOH
FRPPXQLW\ HIILFLHQWO\ LQIRUP WKH VRFLHW\ RI bOO WKH UHFHQW PHWKRC
6\OO0ODEXYV
, QWURGXFWLRQ WR "HQWLVWU\ "HILQLWLRQ RI '"HQWLVWU\ +LVWRU\ RI G|
"HQWLVWU\
3XEOLF +HDOWK
L +HDOWK 'LVHDVH &RQFHSWV 3KLORVRSK\ '"HILQLWLRQ DQG &KDU|
LL 3XEOLF +HDOWK '"HILQLWLRQ &RQFHSWV +LVWRU\ RI SXEOLF KHDC
LLL *HQHUDO (SLGHPLRORJ\ '"HILQLWLRQ REMHFWLYHV PHWKRGV

LY (QYLURQPHQWDO +HDOWK &RQFHSWV  SULQFLSOHV  SURWHF

HQYLURQPHQWDO VDQLWDWLRQ RI ZDWHU GLVSRVDO RI ZDVWH VDQL)\
Y +HDOWK (GXFDWLRQ 'HILQLWLRQ FRQFHSWV SULQFLSOHV PHWKRC
YL 3XEOLF +HDOWK $GPLQLVWUDWLRQ 3ULRULW\ HVWDEOLVKPHQ

PDQDIJHPHQW KRVSLWDO PDQDJHPHQW

YLL (WKLFV DQG -XULVSUXGHQFH SURIHVVLRQDO OLDELOLWLHV QHJ
HYLGHQFH FRQWUDFWYVY DQG PHWKRGV RI LGHQWLILFDWLRQ LQ IRUH

YLLLIXWULWLRQ LQ RUDO GLVHDVHYV

L[ %HKDYLRUDO VFLHQFH 'HILQLWLRQ RI VRFLRORJ\ DQWKURSRORJ\ D
SUDFWLFH DQG FRPPXQLW\

[ +HDOWK FDUH GHOLYHU\ VA\VWHP &HQWHU DQG VWDWH RUDO KHEL
QDWLRQDO SURJUDPPHV KHDOWK RUJDQL]DWLRQV

'"HQWDO 3XEOLF +HDOWK

'"HILQLWLRQ DQG GLIIHUHQFH EHWZHHQ FRPPXQLW\ DQG FOLQLFDO Kt
(SLGHPLRORJ\ RI GHQWDO GLVHDVHV GHQWDO FDULHV SHULRGRQW
IOXRURVLY DQG RUDO FDQFHU
6XUYH\ SURFHGXUHV 30DQQLQJ LPSOHPHQWDWLRQ DQG HYDOXDYV
PHWKRGYV LQGLFHV IRU GHQWDO GLVHDVHYV



'"HOLYHU\ RI GHQWDO FDUH 'HQWDO DX[LOLDULHV RSHUDWLRQDO DC
FRPSUHKHQVLYH KHDOWK FDUH VFKRRO GHQWDO KHDOWK
3D\PHQWYV Rl GHQWDO FDUH OHWKRGV RI SD\PHQWY DQG GHQWDO LQ
3UHYHQWLYH 'HQWLVWU\ GHILQLWLRQ /HYHOV UROH RI LQGLYLG
IOXRULGHV LQ GHQWLVWU\ SODTXH FRQWURO SURJUDPPHYV

5HVHDUFK OHWKRGRORJ\ DQG 'HQWDO 6WDWLVWLFV
+HDOWK ,QIRUPDWLRQ %DVLF NQRZOHGJH RI &RPSXWHUV 06 2IIL
3URJUDPPHYV
5HVHDUFK OHWKRGRORJ\ 'HILQLWLRQ W\SHV Rl UHVHDUFK GHVLJQL
%LR 6WDWLVWLFV ,QWURGXFWLRQ FROOHFWLRQ RI GDWD SUHVH
WHQGHQF\ PHDVXUHV RI GLVSHUVLRQ 7HVWV RI VLIQLILFDQFH 6DP
W\SHV HUURUV ELDV EOLQG WUDLOV DQG FDOLEUDWLRQ

3UDFWLFH ODQDJHPHQW
30DFH DQG ORFDOLW\
3UHPLVHV OD\RXW
6HOHFWLRQ RI HTXLSPHQWV
ODLQWHQDQFH RI UHFRUGV DFFRXQWV DXGLW

"HQWLVW $FW ZLWK DPHQGPHQW

'"HQWDO &RXQFLO RI ,QGLD DQG 6WDWH 'HQWDO &RXQFLOV

&RPSRVLWLRQ DQG UHVSRQVLELOLWLHYV

,QGLDQ 'HQWDO $VVRFLDWLRQ

+HDG 2I1ILFH 6WDWH ORFDO DQG EUDQFKHYV

35$&7,8&%$/6 &/,1,&%$/6 ),(/' 352*($00( ,1 &20081,7< '(17,675<
7KHVH H[HUFLVHY GHVLJQHG WR KHOS WKH VWXGHQW LQ ,9 \HDU VWXGHQWYV
8QGHUVWDQG WKH FRPPXQLW\ DVSHFWV RI GHQWLVWU\
7R WDNH XS OHDGHUVKLS UROH LQ VROYLQJ FRPPXQLW\ RUDO KHDOWK
([HUFLVHYV
D &ROOHFWLRQ Rl VWDWLVWLFDO GDWD GHPRJUDSKLF RQ SRSXODWLTF
PRUWDOLW\ OLWHUDF\ SHU FDSLWD LQFRPH
E ,QFLGHQFH DQG SUHYDOHQFH RI FRPPRQ RUDO GLVHDVHV OLNH GH
RUDO FDQFHU IOXRURVLV DW QDWLRQDO DQG LQWHUQDWLRQDO OHY
F 3UHSDUDWLRQ RI RUDO KHDOWK HGXFDWLRQ PDWHULDO SRVWHUYV
VNLWV HWF
G 2UDO KHDOWK VWDWXV DVVHVVPHQW RI WKH FRPPXQLW\ XVLQJ LQG
VXUYH\ PHWKRGYV
H ([SORULQJ DQG SODQQLQJ VHWWLQJ RI SULYDWH GHQWDO FOLQLF\
ORFDWLRQV DYDLOPHQW RI ILQDQFHV IRU GHQWDO SUDFWLFHV SUH®
| 9LVLW WR SULPDU\ KHDOWK FHQWHU WR DFTXDLQW ZLWK DFWLYLWLH
J 9LVLW WR ZDWHU SXULILFDWLRQ SODQW SXEOLF KHDOWK ODERUDW
DQG VHZDJH ZDWHU
K 9LVLW WR VFKRROV WR DVVHVV WKH RUDO KHDOWK VWDWXV RI VF
DQG KHDOWK HGXFDWLRQ LQFOXGLQJ SRVVLEOH SUHYHQWLYH FDUH
GHPRQVWUDWLRQ DQG RUDO ULQVH SURJUDPPH HWF
L 9LVLW WR LQVWLWXWLRQ IRU WKH FDUH Rl KDQGLFDSSHG SK\\
FRPSURPLVHG SDWLHQWYV
M 3UHYHQWLYH GHQWLVWU\ LQ WKH GHSDUWPHQW DSSOLFDWLRQ RI ¢
DSSOLFDWLRQ SURFHGXUH $ 5 7 &RPSUHKHQVLYH KHDOWK IRU S

7KH FROOHJHVY DUH HQFRXUDJHG WR LQYROYH LQ WKH 1 6 6 SURJUDPPH IF
VRFLDO ZRUN LQ UXUDO DUHDYV

68**(67(" ,17(516+,3 352*5%$00( ,1 &20081,7< '(17,675<
, $7 T+( &2/11(*(
BWXGHQWY DUH SRVWHG WR WKH GHSDUWPHQW WR JHW WUDLQLQJ LQ GHQW
D 7RWDO RUDO KHDOWK FDUH DSSURDFK LQ RUGHU WR SUHSDUH WKF
GLDJQRVLV WUHDWPHQW SODQQLQJ FRVW RI WUHDWPHQW SUHYHQW
PDLQWHQDQFH Rl UHFRUGVY HWF DW OHDVW SDWLHQWYV ERWK FKLOG
DW OHDVW RQH PRQWK
E 7KH SUDFWLFH Rl FKDLU VLGH SUHYHQWLYH GHQWLVWU\ LQFOXGLQJ R
., $7 7+( &20081,7< 25%$/ +($/7+ &$5( &(175( $'237(" %< 7+( '(17$/ &2//(*( ,1
585%/ $5($6
*UDGXDWHVY SRVWHG IRU DW OHDVW RQ PRQWK WR IDPLOLDUL]H LQ

D 6 XUYH\ PHWKRGY DQDO\WLV DQG SUHVHQWDWLRQ RI RUDO KHDOWK
FRPPXQLW\ LQGHSHQGHQWO\ XVLQJ :+2 EDVLF RUDO KHDOWK VXUYH\ PFL

E SDUWLFLSDWLRQ LQ UXUDO RUDO KHDOWK HGXFDWLRQ SURJUDPPHYV

F 6WD\ LQ WKH YLOODJH WR XQGHUVWDQG WKH SUREOHPY DQG OLIH LQ

., '(6,5%%/( /HDUQLQJ XVH RI FRPSXWHUV DW OHDVW EDVLF SURJUDPPH
(IDPLQDWLRQ 3DWWHUQ
, ,QGH[ &DVH +LVWRU\



E 2UDO K\JULHQH LQGLFHV VLPSOLILHG *UHHQ DQG 9HUPLOLRQ
F 6LOQHVYVY DQG /RH LQGH[ IRU 30DTXH
G /RH DQG 6LOQHVYV LQGH[ IRU JLQJLYDO
H &3,
I '0) 7 DQG 6 GI W DQG V
J 'HDQV IOXRULGH LQGH]
Vs +HDOWK (GXFDWLRQ
ODNH RQH $XGLR YLVXDO DLG
ODNH D KHDOWK WDON
. SUDFWLFDO ZRUN
3LW DQG ILVVXUH VHDODQW
7TRSLFDO IOXRULGH DSSOLFDWLRQ

%22.6 5(&200(1'(" 5()(5(1&(
'"HQWLVWU\ '"HQWDO 3UDFWLFH DQG &RPPXQLW\ E\ 'DYLG ) 6WULIIOHU DC
% 6DXQGHUV &RPSDQ\
3ULQFLSOHV RI 'HQWDO 3XEOLF +HDOWK E\ WXPGIVWDRQVH 'XQ«DLOZID U
8QLYHUVLW\ 3UHVV
'HQWDO 3XEOLF +HDOWK DQG &RPPXQLW\ 'HQWLVWU\ (G E\ $QWKRQ\ -R
ORVE\ &RPSDQ\

&RPPXQLW\ 2UDO +HDOWK $ VIVWHP DSSURDFK E\ 3DWULFLD 3 &RUPLHU
$SSOHWRQ &HQWXU\ &URIWV 1HZ <RUN

&RPPXQLW\ '"HQWLVWU\ $ SUREOHP RULHQWHG DSSURDFK E\ 3 & 'HQWI
BWHSKHQ / 6LOYHUPDQ DQG $PHV ) 7U\RQ 6HULHV HGLWRU $OYLQ ) *DI
,QF /LWWOHWRQ ODVVDFKXVHOWWV

'HQWDO 3XEOLF +HDOWK $Q ,QWURGXFWLRQ WR &RPPXQLW\ '"HQWLVWU\
%UDLQ %XUW 3XEOLVKHG E\ -RKQ :ULJWK DQG VRQV %ULVWRO

2UDO +HDOWK BXUYH\V %DYHGELWWRIORGY SXEOLVKHG E\ : + 2 *HQHYD
WKH UHJLRQDO RIILFH 1HZ 'HOKL

3UHYHQWLYH OHGLFLQH DQG +\JLHQH %\ OD[F\ DQG 5RVHQDX SXEOLVKH

SUHYHQWLYH '"HQWLVWU\ E\ - 2 )RUUHVW SXEOLVKHG E\ -RKQ :ULJKW DQ
SUHYHQWLYH "HQWLVWU\ E\ OXUUD\

TH[W %RRN RI 3UHYHQWLYH DQG 6RFLDO OHEKHGOWLRRQDUN DQG SDUN
&RPPXQLW\ '"HQWLVWU\ E\ 'U 6REHQ 3HWHU

, QWURGXFWLRQ WR %LR VWDWLVWLFV E\ % . ODKDMDQ

5HVHDUFK PHWKRGRORJ\ DQG %LR VWDWLVWLFV E\

, QWURGXFWLRQ WR 6WDWLVWLFDO OHWKRGV E\ *UHZDO

3(5,2'2172/2*<

2%-(&7,9(6
7KH VWXGHQW VKDOO DFTXLUH WKH VNLOO WR SHUIRUP GHQWDO VFDOLQJ
XVH WKH LQVWUXPHQWY IRU SHULRGRQWDO WKHUDS\ DQG PDLQWHQDQFH RI

7KH VWXGHQW VKDOO GHYHORS DWWLWXGH WR LPSDUW WKH SUHYHQWLY
SHULRGRQWDO GLVHDVHV DQG SUHYHQWLRQ RI WKH SURJUHVV RI WKH GLV
DWWLWXGH WR SHUIRUP WKH WUHDWPHQW ZLWK IXO0O DVHSWLF SUHFDXWL
LDWURJHQLF GLVHDVHV WR FRQVHUYH WKH WRRWK WR WKH PD[LPXP SRV\
KHDOWK DQG WR UHIHU WKH SDWLHQWY ZKR UHTXLUH VSHFLDOLVW- -V FDUH
,QWURGXFWLRQ 'HILQLWLRQ RI 3HULRGRQWRORJ\ 3HULRGRQWLFV 3HL
6FRSH RI 3HULRGRQWLFV
'HYHORSPHQW RI SHULR GRQWDO WLVVXHV PLFUR VWUXFWXUDO DQTC
WLVVXHV LQ GHWDLO *LQJLYD -XQFWLRQDO HSLWKHOLXP LQ C
LQWHUDFWLRQ 3HULRGRQWDO OLJDPHQW &HPHQWXP $OYHRODU ERQH
'"HIHQVLYH PHFKDQLVPV LQ WKH RUDO FDYLW\ 5ROH RI (SLWKHOLXP *
GHIHQVLYH PHFKDQLVPV LQ WKH RUDO HQYLURQPHQW
$JH FKDQJHV LQ $JH FKDQJHV LQ WHHWK DQG SHULRGRQWDO VWUX
SHULRGRQWDO VWDXVFWKIUHNLRQ ZLWK SHULRGRQWDO GLVHDVHYV
DQG WKHLU VLJQLILFDQFH LQ
*HULDWULF GHQWLVWU\
&ODVVLILFDWLRQ RHHG IRU FODVVLILFDWLRQ 6FLHQWLILF EDVLV RI FO
SHULRGRQWDO GLWHODWWYILFDWLRQ RI JLQJLYDO DQG SHULRGRQWDO G
LQ :RUOG :RUNVKRS
*LQJILYLWLYV
30DTXH DVVRFLDWHG $18* VWHURLG KRUPRQH
OHGLFDWLRQ LQIOXHQFHG 'HVTXDPDWLYH JLQJLYLW
JLQJLYLWLV DV LQ QXWULWLRQDO GHILFLHQF\ EC
LQIHFWLRQV HWF



SHULRGRQWLWLYV

$GXOW SHULRGRQWLWLY 5DSLGO\ SURJUHVVLYH S
-XYHQLOH SHULRGRQWLWLY ORFDOL]HG JHQHUDOL]H
SBUHSXEHUWDO SHULRGRQWLWLYV

5HIUDFWRU\ SHULRGRQWLWLYV

*LQJLYDO GLVHDVHV /JRFDOL]HG DQG JHQHUDOL]HG JLQJLYLWLV
GLIIXVH JLQJLYLWLYV
(WLRORJ\ SDWKRJHQHVLV FOLQLFDO VLJQV  V\
PDQDJHPHQW RI
L 30DTXH DVVRFLDWHG JLQJLYLWLYV
LL 6\WWHPLFDOO\ DJJUDYDWHG JLQJLYLWLV VH
GUXJV DQG V\WVWHPLF GLVHDVHYV
LLL $18*
LY 'HVTXDPDWLYH JLQJLYLWLV *LQJLYLWLV DVV
OLFKHQ SODQXV SHPSKLJRLG SHPSKLJXV T
YHVLFXOREXOORXV OHVLRQV
Y $OOHUJLF JLQJLYLWLV
YL ,QIHFWLYH JLQJLYLWLYV +HUSHWLF EDFWHULD
YLL 3HULFRURQLWLYV
YLLL *LQJLYDO HQODUJHPHQW FODVVLILFDWLRQ D
GLDJQRVLV
(SLGHPLRORJ\ RI '"HILQLWLRQ RI LQGH] LQFLGH
SHULRGRQWDO GLVHBYHMYDOHQFH HSLGHPLRORJ\ HQGHPLF HSLGHPLF
&ODVVLILFDWLRQ RI LQGLFHV ,UUHYHUVLEOH DQG
'"HILFLHQFLHV RI HDUOLHU LQGLFHV XVHG LQ 3HUL
'HWDLOHG XQGHUVWDQGLQJ RI B6LOQHVV /RH 3
/RH 6LOQHVV *LQJLYDO ,QGH[ &3,71 &3,
B3UHYDOHQFH RI SHULRGRQWDO GLVHDVHV LQ ,
FRXQWULHYV
3XEOLF KHDOWK VLJQLILFDQFH $00 WKHVH WRSL
OHQJWK XQGHU FRPPXQLW\ GHQWLVWU\ +HQFH
EH GLVFXVVHG EULHIO\ +RZHYHU TXHVWLRQV P
IURP WKH WRSLFV IRU H[DPLQDWLRQ

([ WHQVLRQ RI OHFKDQLVP RI VSUHDG RI LQIODPPDWLRQ IURP JLQ.
LQIODPPDWLRQ ITURBBHHHSHU SHULRGRQWDO VWUXFWXUHYV
JLQJLYD J)DFWRUV WKDW PRGLI\ WKH VSUHDG
SRFEFNHW '"HILQLWLRQ VLJQV DQG V\PSWRPV FODVVLILFD
KLVWRSDWKRORJ\ URRW VXUIDFH FKDQJHV DQG F
SRFNHW
(WLRORJ\ '"HQWDO 30DTXH %LRILOP
'"HILQLWLRQ 1HZ FRQFHSW RI ELRILOP
7\SHV FRPSRVLWLRQ EDFWHULDO FRO

JURZWK PDWXUDWLRQ GLVFORVLQJ DJHQWYV
5ROH Rl GHQWDO SODTXH LQ SHULRGRQWDO GLVH
30DTXH PLFURRUJDQLVPV LQ GHWDLO DQG EDFW
ZLWK SHULRGRQWDO GLVHDVHYV
30DTXH UHWHQWLYH IDFWRUYV
ODWHULD DOED
YRRG GHEULYV
&DOFXOXV
'"HILQLWLRQ
7\SHV FRPSRVLWLRQ DWWDFKPHQW WKHRULHV R
5ROH Rl FDOFXOXV LQ GLVHDVH
JRRG ,PSDFWLRQ
'"HILQLWLRQ
7\SHV (WLRORJ\
+LUVFKIHOGV:.- FODVVLILFDWLRQ
6LJQV V\PSWRPV VHTXHODH RI WUHDWPHQW
7UDXPD IURP RFFOXVLRQ
'"HILQLWLRQ 7\SHV
+LVWRSDWKRORJLFDO FKDQJHYV
5ROH LQ SHULRGRQWDO GLVHDVH
OHDVXUHV RI PDQDJHPHQW LQ EULHI
+DELWV
7KHLU SHULRGRQWDO VLJQLILFDQFH
%UX[LVP SDUDIXQFWLRQDO KDELWV WRQJXH W
ELWLQJ RFFXSDWLRQDO KDELWYV
 $752*(1,& )$&7256



SLVN IDFWRUYV
+RVW UHVSRQVH

SHULRGRQWLWLYV

'LDIQRVLV

SURJQRVLV

TUHDWPHQW SODQ
SHULRGRQWDO WK

&RQVHUYDWLYH 'HQWLVWU\
5HVWRUDWLRQV
&RQWDFW SRLQW PDUJLQDO ULGJH VXUIDFH
RYHUKDQJLQJ UHVWRUDWLRQV LQWHUIDFH EHW
DQG WHHWK
3URVWKRGRQWLFV
, QWHUUHODWLRQVKLS
%ULGJHVY DQG RWKHU SURVWKHVLV SRQWLFV
FRQWRXU UHODWLRQVKLSV RI PDUJLQV WR WKF
*LQJLYDO SURWHFWLRQ WKHRU\ PXVFOH DFWLRQ |
DFFHVV WR RUDO K\JLHQH
2UWKRGRQWLFV
,QWHUUHODWLRQVKLS UHPRYDEOH DSSOLDQFHYV
SHWHQWLRQ RI SODTXH EDFWHULDO FKDQJHV
6\WWHPLF GLVHDVHYV
'LDEHWHV VH[ KRUPRQHV QXWULWLRQ 9LW & SUF
$,'6 SHULRGRQWLXP
+HPRUUKDJLF GLVHDVHV /HXNHPLD FORWWL
GLVRUGHUV 301 GLVRUGHUV
'HILQLWLRQ 5LVN IDFWRUV IRU SHULRGRQWDC
OHFKDQLVP RI LQLWLDWLRQ DQG SURJUH
GLVHDVHYV
%DVLF FRQFHSWV DERXW FHOOV O0DVW FHOO\
PDFURSKDJHV O\PSKRF\WHV LPPXQRJOREXOLQV
VIVWHP LPPXQH PHFKDQLVPV F\WRNLQHV LQ EUL
6WDJHV LQ JLQJLYLWLV ,QLWLDO HDUO\ HVWDEOI
3HULRGRQWDO GLVHDVH DFWLYLW\ FRQWLQXRXYV
EXUVW DV\QFKURQRXV PXOWLSOH EXUVW K\SRWK
(WLRORJ\ KLVWRSDWKRORJ\ FOLQLFDC
GLDJQRVLYV DQG WUHDWPHQW RI DGXOW SHULRGRGQC

SHULRGRQWDO DEVFHVV GHILQLWLRQ F
SDWKRJHQHVLV GLIITHUHQWLDO GLDJQRVLV DQG W
JXUFDWLRQ LQYROYHPHQW *OLFNPI

SURJQRVLYV DQG PDQDJHPHQW
5DSLGO\ SURJUHVVLYH SHULRGRQWLWLYV
-XYHQLOH SHULRGRQWLWLY /RFDOL]JHG DQG JHQH
3RVW MXYHQLOH SHULRGRQWLWLYV
3HULRGRQWLWLY DVVRFLDWHG ZLWK V\VWHPLF GL
5HIUDFWRU\ SHULRGRQWLWLV

S5RXWLQH SURFHGXUHV PHWKRGV RI SURE

SUREHV $FFRUGLQJ WR FDVH KLVWRU\
+DOLWRVLY (WLRORJ\ DQG WUHDWPHQW OHQV
GLDJQRVWLF DLGV DQG WKHLU UROH LQ EULHI
'HILQLWLRQ W\SHV SXUSRVH DQG IDFWRUV WR
FRQVLGHUDWLRQ
)DFWRUV WR EH FRQVLGHUHG

HUDS\ $ *HQHUDO SULQFLSOHV RI SHULRGRQWCE
WKHUD S\
'HILQLWLRQ Rl SHULRGRQWDO UHJHQHUDWLRQ
DWWDFKPHQW DQG UHDWWDFKPHQW

% 30DTXH FRQWURO

L OHFKDQLFDO WRRWK EUXVKHV LQWHUGHQWDO
GHQWLIULFHV

LL&KHPLFDO FODVVLILFDWLRQ DQG PHFKDQLVP RI DI

SRFNHW LUULJDWLRQ

SRFNHW HUDGLFDWLRBRGEGDOLQJ DQG URRW SODQLQJ

SURFHGXUHYV

,QGLFDWLRQV

$LPV REMHFWLYHV

+HDOLQJ IROORZLQJ URRW SODQQLQJ
+DQG LQVWUXPHQWY VRQLF XOWUDVRQLF SLH]R
&XUHWWDJH SUHVHQW FRQFHSWYV
'"HILQLWLRQ

,QGLFDWLRQV

$LPV REMHFWLYHYV

3URFHGXUHV KHDOLQJ UHVSRQVH
)ODS VXUJHU\

'"HILQLWLRQ

7\SHV RI IODSV 'HVLJQ RI

IODSV SDSLOOD SUHVHUYDWLRQ



 QGLFDWLRQV
FRQWUDLQGLFDWLRQV
$UPDPHQWDULXP
6XUJLFDO SURFHGXUH KHDOLQJ
UHVSRQVH
2VVHRXV 6XUJHU\ 2VVHRXV GHIHFWV LQ SHULRGRQWDO GLVHDVH
'"HILQLWLRQ
&ODVVLILFDWLRQ
6XUJHU\ UHVHFWLYH DGGLWLYH RVVHRXV VXUJHL
RVVHRXV JUDIWV ZLWK FODVVLILFDWLRQ RI JUDIW
+HDOLQJ UHVSRQVHYV
2WKHU UHJHQHUDWLYH SURFHGXUHV URRW FRQGL
*XLGHG WLVVXH UHJHQHUDWLRQ
OXFRJLQJLYDO VXUHHIWQALWLRQ
SHULRGRQWDO SODXARUEQJLYDO SUREOHPV HWLRORJ\ FODVVLILFD\
VXUJHULHYV UHFHVVLRQ 3 ' OLOOHU -U DQG 6XOOLYDQ DQG $WNL
,QGLFDWLRQV REMHFWLYHV
*LQJLYDO H[WHQVLRQ SURFHGXUHV ODWHUDO
IUHQHFWRP\ IUHQRWRP\
&URZQ OHQJWKHQLQJ SURFHGXUHYV
3HULRGRQWDO PLFURVXUJHU\ LQ EULHI
6SOLQWYV 3HULRGRQWDO VSOLQWYV
3XUSRVH FODVVLILFDWLRQ
3ULQFLSOHV RI VSOLQWLQJ
+\SHUVHQVLWLYLW\ &DXVHV 7KHRULHV PDQDJHPHQW
,PSODQWV 'HILQLWLRQ W\SHV VFRSH ELRPDWHULDOV XVH
3HULRGRQWDO FRQVLGHUDWLRQV VXFK DV LPSODC
LPSODQW JLQJLYD LQWHUIDFH LPSODQW IDLOXUH
PDQDJHPHQW
ODLQWHQDQFH SKDVHSLPVY REMHFWLYHV DQG SULQFLSOHV
637 ,PSRUWDQFH
3URFHGXUHYV
ODLQWHQDQFH RI LPSODQWYV
3KDUPDFR WKHUDS\ 3HULRGRQWDO GUHVVLQJV
$QWLELRWLFV DQWL LQIODPPDWRU\ GUXJV
/JREFDO GUXJ GHOLYHU\ VIVWHPV
3HULRGRQWDO PD@RIHPYQWRQFHUQLQJ SHULRGRQWDO PDQDJHPHQW

RI PHGLFDOO\ FRPSURPLVHG SDWLHQWYV
FRPSURPLVHG SDWLHQWYV
,QWHU GLVFLSOLQDU\ FDUH 3XOSR SHULRGRQWDO LQYROYHPHQW

5RXWHV Rl VSUHDG RI LQIHFWLRQ

6LPRQV- FODVVLILFDWLRQ

ODQDJHPHQW
6\WWHPLF HITHFWV&DIUGLRYDVFXODU GLVHDVHV /RZ ELUWK ZHLJKW EDE
SHULRGRQWDO GLVHDVHV LQ
EULHI
,QIHFWLRQ FRQWURO SURWRFRO 6WHULOL]DWLRQ DQG YDULRXV DVHS'
(WKLFV

78725,%$/6 '85,1* &/,1,&%/ 3267,1*

,QIHFWLRQ FRQWURDO
3HULRGRQWDO LQVWUXPHQWYV

&KDLU SRVLWLRQ DQG SULQFLSOHV RI LQVWUXPHQWDWLRQ
ODLQWHQDQFH RI LQVWUXPHQWY VKDUSHQLQJ

B8OWUDVRQLF 3LH]JRHOHFWULF DQG VRQLF VFDOLQJ 2 GHPRQVWUDWLRC
'LDJQRVLV Rl SHULRGRQWDO GLVHDVH DQG GHWHUPLQDWLRQ RI SURJQ
5DGLRJUDSKLF LQWHUSUHWDWLRQ DQG ODE LQYHVWLJDWLRQV
ORWLYDWLRQ RI SDWLHQWY RUDO K\JLHQH LQVWUXFWLRQV

6WXGHQWY VKRXOG EH DEOH WR UHFRUG D GHWDLOHG SHULRGRQWI
SURJQRVLVY DQG SODQ WUHDWPHQW G6WXGHQW VKRXOG SHUIRUP VFDOLQJ
637 6KDOO EH JLYHQ GHPRQVWUDWLRQ RI DOO SHULRGRQWDO VXUJLFDO

'(021675%$7,216
+LVWRU\ WDNLQJ DQG FOLQLFDO H[DPLQDWLRQ RI WKH SDWLHQWV
SHFRUGLQJ GLIIHUHQW LQGLFHYV
OHWKRGV RI XVLQJ YDULRXV VFDOLQJ DQG VXUJLFDO LQVWUXPHQWYV
3ROLVKLQJ WKH WHHWK
%DFWHULDO VPHDU WDNLQJ
'HPRQVWUDWLRQ WR SDWLHQWY DERXW GLIITHUHQW RUDO K\JLHQH DLC



6XUJLFDO SURFHGXUHYV JLQJLYHFWRP\ JLQJLYRSODVW\ DQG IODS RS
JROORZ XS SURFHGXUHV SRVW RSHUDWLYH FDUH DQG VXSHUYLVLRQ

5(48,5(0(176
'LDJQRVLV WUHDWPHQW SODQQLQJ DQG GLVFXVVLRQ DQG WRWDO SH!
'"HQWDO VFDOLQJ RUDO K\JLHQH LQVWUXFWLRQV 2 FRPSOHWH FDVH
$VVLVWDQFH LQ SHULRGRQWDO VXUJHU\ 2 FDVHV
$ ZRUN UHFRUG VKRXOG EH PDLQWDLQHG E\ DOO WKH VWXGHQWYV DQG
Rl HIDPLQDWLRQ DIWHU GXH FHUWLILFDWLRQ IURP WKH KHDG RI WKt

6WXGHQWY VKRXOG KDYH WR FRPSOHWH WKH ZRUN SUHVFULEHG E\ WKH FR!
DQG VXEPLW D FHUWLILHG UHFRUG IRU HYDOXDWLRQ

35(6&5,% (' %22.
*OLFNPDQ-V &0LQLFDO 3HULRGRQWRORJ\ ¢ &DUUDQ]D

5()(5(1&( %22.6
(VWVHQWLDOV RI 3HULRGRQWRORJ\ DQG SHULRGRQWLFV 7RUTXLO ODF3
&RQWHPSRUDU\ SHULRGRQWLFV &RKHQ
3HULRGRQWDO WKHUDS\ *ROGPDQ
2UEDQV:- SHULRGRQWLFV 2UEDQ
2UDO +HDOWK 6XUYH\ : + 2
S3UHYHQWLYH 3HULRGRQWLFV <RXQJ DQG 6WLIIOHU
3XEOLF +HDOWK 'HQWLVWU\ 60DFN
$GYDQFHG 3HULRGRQWDO 'LVHDVH -RKQ 3ULFKDUG
3UHYHQWLYH '"HQWLVWU\ )RUUHVW
&OLQLFDO 3HULRGRQWRORJ\ -DQ /LQGKH
3HULRGRQWLFV %DHU ORUULYV

35267+2'217,&6 $1' &52:1 %5, *(
&RPSOHWH '"HQWXUHYV
$ $SSOLHG $QDWRP\ DQG 3K\VLRORJ\
,QWURGXFWLRQ
%LRPHFKDQLFV RI WKH HGHQWXORXV VWDWH
5HVLGXDO ULGJH UHVRUSWLRQ
% &RPPXQLFDWLQJ ZLWK WKH SDWLHQW
8QGHUVWDQGLQJ WKH SDWLHQWV
% OHQWDO DWWLWXGH
 QVWUXFWLQJ WKH SDWLHQW
& 'LDJQRVLV DQG WUHDWPHQW SODQQLQJ IRU SDWLHQWYV
‘LWK VRPH WHHWK UHPDLQLQJ
'LWK QR WHHWK UHPDLQLQJ
6\WWHPLF VWDW XV
/IRFDO IDFWRU
7KH JHULDWULF SDWLHQW
'LDJQRVWLF SURFHGXUHV
' $UWLFXODWRUV GLVFXVVLRQ
( ,PSURYLQJ WKH SDWLHQW:-V GHQWXUH IRXQGDWLRQ DQG ULGJH UHODWL
3UH RSHUDWLYH H[DPLQDWLRQ
,QLWLDO KDUG WLVVXH VRIW WLVVXH SURFHGXUH
6HFRQGDU\ KDUG VRIW WLVVXH SURFHGXUH
,PSODQW SURFHGXUH
&RQJHQLWDO GHIRUPLWLHYV
3RVWRSHUDWLYH SURFHGXUH
) 3ULQFLSOHV RI 5SHWHQWLRQ 6XSSRUW DQG 6WDELOLW\
* ,PSUHVVLRQV GHWDLO
D OXVFOHV RI IDFLDO H[SUHVVLRQ
E %LRORJLF FRQVLGHUDWLRQV IRU PD[LOODU\ DQG PDQGLEXODU LPSU}
ODQGPDUN DQG WKHLU LQWHUSUHWDWLRQ
F ,PSUHVVLRQ REMHFWLYHYV
G ,PSUHVVLRQ PDWHULDOV
H ,PSUHVVLRQ WHFKQLTXHV
|
L
L
J

O Mmoo

—IGOTMmQO

OD[LOODU\ DQG PDQGLEXODU LPSUHVVLRQ SURFHGXUHYV
3UHOLPLQDU\ LPSUHVVLRQV

L)LQDO LPSUHVVLRQV
/IDERUDWRU\ SURFHGXUHV LQYROYHG ZLWK LPSUHVVLRQ PDNLQJ %HI
SUHSDUDWLRQ

+ 5HFRUG EDVHV DQG RFFOXVLRQ ULPV LQ GHWDLO

D ODWHULDOV WHFKQLTXHV

E 8VHIXO JXLGHOLQHY DQG LGHDO SDUDPHWHUYV

F SHFRUGLQJ DQG WUDQVIHUULQJ EDVHV DQG RFFOXVDO ULPV



O N OO

1
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%LRORJLFDO FRQVLGHUDWLRQ LQ MDZ UHODWLRQ MDZ PRYHPHQWYV
D ODQGLEXODU PRYHPHQWYV

E OD[LOOR PDQGLEXODU UHODWLRQ LQFOXGLQJ YHUWLFDO DQG KRUL]JI
F &RQFHSW RI RFFOXVLRQ GLVFXVV LQ EULHI

5HODWLQJ WKH SDWLHQW WR WKH DUWLFXODWRU

D )DFH ERZ W\SHV XVHV2 GLVFXVV LQ EULHI

E )DFH ERZ WUDQVIHU SURFHGXUH GLVFXVV LQ EULHI

SHFRUGLQJ PD[LOOR PDQGLEXODU UHODWLRQ

D 9HUWLFDO UHODWLRQV

E &HQWULF UHODWLRQ UHFRUGV

F (FFHQWULF UHODWLRQ UHFRUGV

G /DWHUDO UHODWLRQ UHFRUGYV

7RRWK VHOHFWLRQ DQG DUUDQJHPHQW

D $QWHULRU WHHWK

E 3RVWHULRU WHHWK

F (VWKHWLF DQG IXQFWLRQDO KDUPRQ\

5HODWLQJ LQFOLQDWLRQ RI WHHWK WR FRQFHSW RI RFFOXVLRQ LQ EU
D 1IHXWURFHQWULF FRQFHSW

E %DODQFHG RFFOXVDO FRQFHSW

7ULDO GHQWXUHV

/IDERUDWRU\ SURFHGXUHYV

‘D[ FRQWRXULQJ

,OYHVWLQJ RI GHQWXUHV

3UHSDULQJ RI PROG

3UHSDULQJ SDFNLQJ DFU\OLF UHVLQ

3URFHVVLQJ RI GHQWXUHYV

SHFRYHU\ Rl GHQWXUHYV

/IDE UHPRXQW SURFHGXUHYV

SHFRYHULQJ WKH FRPSOHWH GHQWXUH IURP WKH FDVW
JLQLVKLQJ DQG SROLVKLQJ WKH FRPSOHWH GHQWXUH

30DVWHU FDVW IRU FOLQLFDO GHQWXUH UHPRXQW SURFHGXUH
'"HQWXUH LQVHUWLRQ

D ,QVHUWLRQ SURFHGXUHV

E &OLQLFDO HUURUYV

F &RUUHFWLQJ RFFOXVDO GLVKDUPRQ\

G 6HOHFWLYH JULQGLQJ SURFHGXUHV

7UHDWLQJ SUREOHPV ZLWK DVVRFLDWHG GHQWXUH XVH 2 GLVFXVV LQ |
7UHDWLQJ DEXVHG WLVVXHV GLVFXVV LQ EULHI

5HOLQLQJ DQG UHEDVLQJ RI GHQWXUHV GLVFXVV LQ EULH

,PPHGLDWH FRPSOHWH GHQWXUHV FRQVWUXFWLRQ SURFHGXUH GLVFX
7KH VLQJOH FRPSOHWH GHQWXUH GLVFXVV LQ EULHI

2YHUGHQWXUHV GHQWXUH GLVFXVV LQ EULHI

'HQWDO LPSODQWY LQ FRPSOHWH GHQWXUH GLVFXVV LQ EULHI

SCrXCTIOTMmMO

1RWH W LV VXJIJHVWHG WKDW WKH DERYH PHQWLRQHG WRSLFV EH GHELC

IROORZLQJ RUGHU VR DV WR FRYHU 2
'"HILQLWLRQ
'LDJQRVLV Rl WKH SDUWLFXODU VLWXDWLRQ SDWLHQW VHOHFWLRQ WUH
7\SHV &ODVVLILFDWLRQ
ODWHULDOV
OHWKRGRORJ\ 2 /DE &OLQLFDO
$GYDQWDJHVY GLVDGYDQWDJHV
,QGLFDWLRQV FRQWUDLQGLFDWLRQV
ODLQWHQDQFH 3KDVH
2UDO ,PSODQWRORJ\
(WKLFV
SHPRYDEOH )OH[LEOH 'HQWXUHYV
,QWURGXFWLRQ
% 7HUPLQRORJLHV DQG VFRSH
&ODVVLILFDWLRQ
(IDPLQDWLRQ 'LDJQRVLV 7UHDWPHQW SODQQLQJ HYDOXDWLRQ RI GLD
&RPSRQHQWYV RI D UHPRYDEOH SDUWLDO GHQWXUH
% ODMRU FRQQHFWRUYV
% PLQRU FRQQHFWRUYV
% GS5HVW DQG UHVW VHDWV
&RPSRQHQWYVY RI D 5HPRYDEOH 3DUWLDO '"HQWXUH
% 'LUHFW UHWDLQHUYV
% ,QGLUHFW UHWDLQHUV
% 7RRWK UHSODFHPHQW



3ULQFLSOHV RI 5SHPRYDEOH 3DUWLDO 'HQWXUH 'HVLJQ

6XUYH\ DQG GHVLJQ 2 LQ EULHI

% B6XUYH\RUV

% B6XUYH\LQJ

% 'HVLJQLQJ

ORXWK SUHSDUDWLRQ DQG PDVWHU FDVW

,PSUHVVLRQ PDWHULDOV DQG SURFHGXUHV IRU UHPRYDEOH SDUWLDO GF
3UHOLPLQDU\ MDZ UHODWLRQ DQG HVWKHWLF WU\ LQ IRU VRPH DQWHULF
/IDERUDWRU\ SURFHGXUHV IRU IUDPHZRUN FRQVWUXFWLRQ LQ EULHI
JLWWLQJ WKH IUDPHZRUN LQ EULHI

7U\ LQ Rl WKH SDUWLDO GHQWXUH LQ EULHI

&RPSOHWLRQ Rl WKH SDUWLDO GHQWXUH LQ EULHI

,QVHUWLQJ WKH 5HPRYDEOH 3DUWLDO 'HQWXUH LQ EULHI
3RVWLQVHUWLRQ REVHUYDWLRQV

7HPSRUDU\ $FU\OLF 3DUWLDO '"HQWXUHV

,PPHGLDWH 5HPRYDEOH 3DUWLDO '"HQWXUH

SHPRYDEOH 3DUWLDO 'HQWXUHV RSSRVLQJ &RPSOHWH GHQWXUH

1RWH W LV VXJIJHVWHG WKDW WKH DERYH PHQWLRQHG WRSLFV EH GHE
IROORZLQJ RUGHU VR DV WR FRYHU 2
'"HILQLWLRQ
'LDJQRVLV RI WKH SDUWLFXODU VLWXDWLRQ SDWLHQW VHOHFWLRQ W!
7\SHV &ODVVLILFDWLRQ
ODWHULDOV
OHWKRGRORJ\ 2 /[DE &OLQLFDO
$GYDQWDJHV GLVDGYDQWDJHV
,QGLFDWLRQV FRQWUDLQGLFDWLRQV
ODLQWHQDQFH 3KDVH
JL[HG 3DUWLDO 'HQWXUHYV
7RSLFV 7R %H &RYHUHG ,Q 'HWDLO

 QWURGXFWLRQ

)XQGDPHQWDOV RI RFFOXVLRQ 2 LQ EULHI

SUWLFXODWRUV 2 LQ EULHI

7UHDWPHQW SODQQLQJ IRU VLQJOH WRRWK UHVWRUDWLRQYV
7UHDWPHQW SODQQLQJ IRU WKH UHSODFHPHQW RI PLVVLQJ WHHWK LQFO
DEXWPHQW WHHWK

J)L[HG SDUWLDO GHQWXUH FRQILJXUDWLRQV

3ULQFLSOHV RI WRRWK SUHSDUDWLRQV

3UHSDUDWLRQV IRU IXO0 YHQHHU FURZQV 2 LQ GHWDLO
3UHSDUDWLRQV IRU SDUWLDO YHQHHU FURZQV 2 LQ EULHI
3URYLVLRQDO 5HVWRUDWLRQV

JOXLG &RQWURO DQG 6RIW 7LVVXH ODQDJHPHQW
,PSUHVVLRQV

"RUNLQJ &DVWV DQG 'LHV

‘D[ 3BDWWHUQV

3RQWLFV DQG (GHQWXORXV 5LGJHV

(VWKHWLF &RQVLGHUDWLRQV

JLQLVKLQJ DQG &HPHQWDWLRQ

7TRSLFV 7R %H &RYHUHG ,Q %ULHI

BROGHU -RLQWYV DQG 2WKHU &RQQHFWRUV

$00 &HUDPLF 5HVWRUDWLRQV

OHWDO &HUDPLF SHVWRUDWLRQYV

3UHSDUDWLRQV RI LQWUDFRURQDO UHVWRUDWLRQYV
3UHSDUDWLRQV IRU H[WHQVLYHO\ GDPDJHG WHHWK
3UHSDUDWLRQV IRU SHULRGRQWDOO\ ZHDNHQHG WHHWK
7KH )XQFWLRQDOO\ *HQHUDWHG 3DWK 7HFKQLTXH
,QYHVWLQJ DQG &DVWLQJ

5HVLQ %RQGHG )L[HG 3DUWLDOV 'HQWXUH

1IRWH ,W LV VXJIJHVWHG WKDW WKH DERYH PHQWLRQHG WRSLFV EH GHEC
IROORZLQJ RUGHU VR DV WR FRYHU 2

'"HILQLWLRQ

'LDJQRVLV Rl WKH SDUWLFXODU VLWXDWLRQ SDWLHQW VHOHFWLRQ W!

7\SHV &ODVVLILFDWLRQ

ODWHULDOV

OHWKRGRORJ\ 2 /DE &OLQLFDO

$GYDQWDJHV GLVDGYDQWDJIHV

,QGLFDWLRQV FRQWUDLQGLFDWLRQYV

ODLQWHQDQFH 3KDVH



5(&200(1'(" %22.6
6\OODEXV RI &RPSOHWH GHQWXUH E\'  &KDUOHV 0 +HDUWZHOO -U DQG §
%RXFKHU-V "3URVWKRGRQWLF WUHDWPHQW IRU HGHQWXORXV SDWLHQWV}
(VWVHQWLDOV RI FRPSOHWH GHQWXUH SURVWKRGRQWLFV E\ 2 6KHOGRQ :L
OD[LOORIDFLDO SURVWKHWLFV E\ 2 :LOODP 5 /DQH\
OF&UDNHQ:-V 5HPRYDEOH SDUWLDO SURVWKRGRQWLFV
5HPRYDEOH SDUWLDO SURVWKGRQWLFV E\ 2 (UQHVW / OLOOHU DQG -RVHS

$(67+(7,& '(17,675<

$HVWKHWLF 'HQWLVWU\ LV JDLQLQJ PRUH SRSXODULW\ VLQFH ODVW GHFE
VWXGHQWY VKRXOG XQGHUVWDQG WKH SKLORVRSK\ DQG VFLHQWLILF NQRZO

,QWURGXFWLRQ DQG VFRSH Rl HVWKHWLF GHQWLVWU\

$QDWRP\ SK\WLRORJ\ RI VPLOH

5ROH RI WKH FRORXU LQ HVWKHWLF GHQWLVWU\

6LPSOH SURFHGXUHV URXQGHQLQJ Rl FHQWUDO LQFLVRUV WR HQKD

%OHDFKLQJ RI WHHWK

9HQHHUV ZLWK YDULRXV PDWHULDOV

3UHYHGQWLYH DQG LQWHUFHSWLYH HVWKHWLFV

&HUDPLFV

6LPSOH JLQJLYDO FRQWRXULQJ WR HQKDQFH WKH DSSHDUDQFH

6LPSOH FOLQLFDO SURFHGXUHV IRU %'6 VWXGHQWYV

S5HFRPPHQGHG ERRNYV
(VWKHWLF JXLGHOLQHV IRU UHVWRUDWLYH GHQWLVWU\ 6FKDUHU R
(VWKHWLFV RI DQWHULRU IL[HG SURVWKRGRQWLFV &KLFKH *- 3LQ
(VWKHWLF WKH WUHDWPHQW RI IDFLDO IRUP 9RO OF 1DPDUD -%

)25(16,& 2'2172/2*< KUV RI LQVWUXFWLRQ

'"HILQLWLRQ
JRUHQVLF LV GHULYHG IURP WKH /DWLQ ZRUG IRUXP ZKLFK PHDQV JFRXUW
ITWKH VWXG\ RI WHHWK - J)RUHQVLF RGRQWRORJ\ WKHUHIRUH KDV EHHOQ
,QWHUQDWLRQDO )', DV "WKDW EUDQFK RI GHQWLVWU\ ZKLFK LQ WKH LQV
KDQGOLQJ DQG H[DPLQDWLRQ Rl GHQWDO HYLGHQFH DQG ZLWK WKH SURSH!
ILQGLQJV p

2EMHFWLYHV RI WKH XQGHUJUDGXDWH FXUULFXOXP
$W WKH HQG RI WKH SURJUDPPH WKH GHQWDO JUDGXDWH VKRXOG

+DYH VRXQG NQRZOHGJH RI WKH WKHRUHWLFDO DQG SUDFWLFDO DVSHFW!'
+DYH DQ DZDUHQHVV RI HWKLFDO REOLJDWLRQV DQG OHJDO UHVSRQVLEI
FDVHZRUN

%H FRPSHWHQW WR UHFRJQLVH IRUHQVLF FDVHV ZLWK GHQWDO DSSOLF
IRUHQVLF SDWKRORJLVWY ODZ\HUV DQG DVVRFLDWHG SURIHVVLRQDOV
%H FRPSHWHQW LQ SURSHU FROOHFWLRQ RI GHQWDO HYLGHQFH UHODWH(
GLITIHUHQWLDWLRQ DJH HVWLPDWLRQ DQG ELWH PDUNYV

%H DEOH WR DVVLVW LQ DQDO\WVLV HYDOXDWLRQ DQG SUHVHQWDWLRQ R

&XUULFXOXP IRU IRUHQVLF RGRQWRORJ\
,OQWURGXFWLRQ WR IRUHQVLF GHQWLVWU\
f 'HILQLWLRQ DQG KLVWRU\
f 5SHFHQW GHYHORSPHQWYV DQG IXWXUH WUHQGYV
2YHUYLHZ Rl IRUHQVLF PHGLFLQH DQG WR[LFRORJ\
f &DXVH RI GHDWK DQG SRVWPRUWHP FKDQJHV
f 7R[LFRORJLFDO PDQLIHVWDWLRQV LQ WHHWK DQG RUDO WLVVXHV
'"HQWDO LGHQWLILFDWLRQ
"HILQLWLRQ
%DVLV IRU GHQWDO LGHQWLILFDWLRQ
3RVWPRUWHP SURFHGXUHYV
'HQWDO UHFRUG FRPSLODWLRQ DQG LQWHUSUHWDWLRQ
&RPSDULVRQ Rl GDWD DQG SULQFLSOHV RI UHSRUW ZULWLQJ
,GHQWLILFDWLRQ LQ GLVDVWHUV DQG KDQGOLQJ LQFLQHUDWHG UHPDL(
3RVWPRUWHP FKDQJHV WR RUDO VWUXFWXUHYV
ODLQWDLQLQJ GHQWDO UHFRUGYV
f %DVLF DVSHFWV RI JRRG UHFRUG NHHSLQJ
f '"LIIHUHQW W\SHV Rl GHQWDO UHFRUGV
'"HQWDO FKDUWYV
'"HQWDO UDGLRJUDSKV
6WXG\ FDVWV
'"HQWXUH PDUNLQJ
3KRWRJUDSKV

~h R Y —h —h — —H
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f '"HQWDO QRWDWLRQV
f SHOHYDQFH RI GHQWDO UHFRUGV LQ IRUHQVLF LQYHVWLJDWLRQ
$JH HVWLPDWLRQ
f $JH HVYWLPDWLRQ LQ FKLOGUHQ DQG DGROHVFHQWYV
A $GYDQWDJHV RI WRRWK FDOFLILFDWLRQ RYHU fHUXSWLRQ:- LQ HVWLF
A 5DGLRJUDSKLF PHWKRGV RI 6FKRXU ODVVOHU 'HPLUMLDQ HW DO
f $JH HYWLPDWLRQ LQ DGXOWYV
A +LVWRORJLFDO PHWKRGV 2 *XVWDIVRQ-V VL[ YDULDEOHV DQG -RK!
5DPP-V GHQWLQH WUDQVOXFHQF\
A 5DGLRJUDSKLF PHWKRG Rl .YDDO HW DO
f 3ULQFLSOHV RI UHSRUW ZULWLQJ
6H[ GLIIHUHQWLDWLRQ
f 6H[XDO GLPRUSKLVP LQ WRRWK GLPHQVLRQV 2GRQWRPHWULFV
(WKQLF YDULDWLRQV fUDFLDO: GLIIHUHQFHV LQ WRRWK PRUSKRORJ\
f '"HVFULSWLRQ RI KXPDQ SRSXODWLRQ JURXSV
f *HQHWLF DQG HQYLURQPHQWDO LQIOXHQFHVY RQ WRRWK PRUSKRORJ\
f '"HVFULSWLRQ RI PHWULF DQG QRQ PHWULF GHQWDO IHDWXUHV XVHG LQ
%LWH PDUN SURFHGXUHYV
'HILQLWLRQ DQG FODVVLILFDWLRQ
%DVLV IRU ELWH PDUN LQYHVWLJDWLRQ
%LWH PDUN DSSHDUDQFH
ODFURVFRSLF DQG PLFURVFRSLF DJHLQJ RI ELWH PDUNV
(YLGHQFH FROOHFWLRQ IURP WKH YLFWLP DQG VXVSHFW RI ELWH PDUN
$QDO\VLVY DQG FRPSDULVRQ
3ULQFLSOHV RI UHSRUW ZULWLQJ
$QLPDO ELWH LQYHVWLJDWLRQ
'"HQWDO '1$ PHWKRGV
,PSRUWDQFH RI GHQWDO '1$ HYLGHQFH LQ IRUHQVLF LQYHVWLJDWLRQYV
7\SHV Rl '1$ DQG GHQWDO '1$ LVRODWLRQ SURFHGXUHV
'1$ DQDO\VLV LQ SHUVRQDO LGHQWLILFDWLRQ
*HQH OLQNHG VH[ GLPRUSKLVP
3RSXODWLRQ JHQHWLFV
XULVSUXGHQFH DQG HWKLFV
)XQGDPHQWDOV RI ODZ DQG WKH FRQVWLWXWLRQ
OHGLFDO OHJLVODWLRQ DQG VWDWXWHY 'HQWDO DQG OHGLFDO &RXQFI
%DVLFV RI FLYLO ODZ LQFOXGLQJ WRUWV FRQWUDFWYV DQG FRQVXPHU
&ULPLQDO DQG FLYLO SURFHGXUH FRGH LQFOXGLQJ H[SHUW ZLWQHVYV
$VVHVVPHQW DQG TXDQWLILFDWLRQ Rl GHQWDO LQMXULHV LQ FRXUWYV
OHGLFDO QHJOLJHQFH DQG OLDELOLW\
,QIRUPHG FRQVHQW DQG FRQILGHQWLDOLW\
5LJKWV DQG GXWLHV RI GRFWRUV DQG SDWLHQWYV
OHGLFDO DQG GHQWDO HWKLFV DV SHU 'HQWLVWV. $FW

7TKHRU\ VHVVLRQV DQG SUDFWLFDO H[HUFLVHYV

7TRWDO KRXUV IRU WKH FRXUVH
f 'LGDFWLF 2 KRXUV
f 3UDFWLFDO 2 KRXUV

'"HWDLOHG GLGDFWLF VHVVLRQV IRU WKH DERYH FRPSRQHQWY HLWKHU LC
VWXGHQW WHDFKHU LOWHUDFWLRQY LV HVVHQWLDO G6SHFLDOLVWYV IURP F
DQG IRUHQVLF VFLHQFHY FDQ EH HQFRXUDJHG WR XQGHUWDNH WHDFKLQJ

$Q LOWHUDFWLYH QDYLJDEOH DQG QRQ OLQHDU ,11 PRGHO PD\ DOVR EH

SUDFWLFDO H[HUFLVHV UHDO OLIH FDVHZRUN DQG RU VLPXODWHG FDVHV
IDFLOLWDWH RSWLPDO VWXGHQW XQGHUVWDQGLQJ RI WKH VXEMHFW 0O
LGHQWLILFDWLRQ PHWKRGY GHQWDO SURILOLQJ HWKQLF DQG VH[ GLIIHU
ELWH PDUN SURFHGXUHV LV RI SDUDPRXQW LPSRUWDQFH ,Q DGGLWLRQ ¢
KLVWRORJLFDO DJH HVWLPDWLRQ FRPSDUDWLYH GHQWDO DQDWRP\ '1$ P}
DQG RWKHU WRSLFV PD\ EH FRQGXFWHG GHSHQGLQJ RQ DYDLODEOH H[SHU

$SSURDFK WR WHDFKLQJ IRUHQVLF RGRQWRORJ\

JRUHQVLF RGRQWRORJ\ FRXOG EH FRYHUHG LQ WZR VHSDUDWH VWUHDPYV
VWUHDP DQG D FOLQLFDO VWUHDP

SBUHFOLQLFDO VWUHDP

,(QWURGXFWLRQ WR IRUHQVLF RGRQWRORJ\
6H[ GLIIHUHQFHYV LQ RGRQWRPHWULFYV
(WKQLF YDULDWLRQV LQ WRRWK PRUSKRORJ\
+LVWRORJLFDO DJH HVWLPDWLRQ

'"HQWDO '1$ PHWKRGYV
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f %LWH PDUNV SURFHGXUHYV
f 2YHUYLHZ RI IRUHQVLF PHGLFLQH DQG WR[LFRORJ\

W FRXOG SURYH XVHIXO WR XQGHUWDNH WKH SUHFOLQLFDO VWUHDP L¢

3DWKRORJ\ VLQFH WKHVH DVSHFWV RI IRUHQVLF RGRQWRORJ\ UHTXLU

GHQWDO KLVWRORJ\ DQG EDVLF VFLHQFHV ZKLFK VWXGHQWV ZRXOG KD
&OLQLFDO VWUHDP

f '"HQWDO LGHQWLILFDWLRQ

f ODLQWDLQLQJ GHQWDO UHFRUGYV

f 5DGLRJUDSKLF DJH HVWLPDWLRQ

f OHGLFDO MXULVSUXGHQFH DQG HWKLFV

W ZRXO0OG EH VXLWDEOH WR XQGHUWDNH WKHVH WRSLFV LQ WKH ,9 RU 9
5DGLRORJ\ VLQFH VWXGHQWY UHTXLUH UHDVRQDEOH FOLQLFDO H[SRVXUH |
SHUIRUP GHQWDO SRVWPRUWHPY DQG DQDO\WH GHQWDO UDGLRJUDSKV IRU I

25%/ ,03/%$172/2*< KUV RI LQVWUXFWLRQ

,1752'8&7,21 72 25$/ ,03/$172/2*%<
2UDO ,PSODQWRORJ\ LV QRZ HPHUJHG DV D QHZ EUDQFK LQ GHQWLVWU\ ZR
VHSDUDWH VWDWXV LQ WKH XQLYHUVLWLHVY DEURDG ,Q ,QGLD GD\ WR GD
LPSODQWYV DUH RQ ULVH ,Q WKLV FRQWHVW LQFOXVLRQ RI WKLV EUDQF
EHFRPH YHU\ HVYVHQWLDO 7KH REMHFWLYH EHKLQG WKLV LV WR LPSDUW E
XQGHUJUDGXDWHYV DQG HQDEOH WKHP WR GLDJQRVH SODQ WKH WUHDWPF
VXUJLFDO PRXWK SUHSDUDWLRQV DQG WUHDW RU UHIHU WKHP WR VSHFLD
PD\ EH GLYLGHG DQG FDUULHG RXW E\ WKH 'HSW RI 2UDO 6XUJHU\ 3URVWKF

+LVWRU\ RI LPSODQWY WKHLU GHVLJQ VXUIDFH FKDUDFWHULVWLFV DQ

6FRSH RI RUDO PD[LOORIDFLDO LPSODQWRORJ\ WHUPLQRORJLHV

$ EULHI LQWURGXFWLRQ WR YDULRXV LPSODQW V\VWHPV LQ SUDFWLFH

%RQH ELRORJ\ ORUSKRORJ\ &ODVVLILFDWLRQ RI ERQH DQG LWV UHOHY

DXJPHQWDWLRQ PDWHULDOV

6RIW WLVVXH FRQVLGHUDWLRQV LQ LPSODQW GHQWLVWU\

'LDJQRVLVY WUHDWPHQW SODQQLQJ LQ LPSODQW GHQWLVWU\

&DVH KLVWRU\ WDNLQJ ([DPLQDWLRQ OHGLFDO HYDOXDWLRQ 2URIDFL

HYDOXDWLRQ 'LDJQRVWLF HYDOXDWLRQ 'LDJQRVLV DQG WUHDWPHQW

(VWLPDWLRQ RI WUHDWPHQW FRVWVY SDWLHQW HGXFDWLRQ DQG PRWLYL

3UH VXUJLFDO SUHSDUDWLRQ RI SDWLHQW

,PSODQW LQVWDOODWLRQ DUPDPHQWDULXP IRU WKH %UDQHPDUN V\VW

J)LUVW VWDJH VXUJHU\ 2 ODQGLEOH 2 OD[LOOD

+HDOLQJ SHULRG VHFRQG VWDJH VXUJHU\

ODQDJHPHQW RI VXUJLFDO FRPSOLFDWLRQV IDLOXUHYV

*HQHUDO FRQVLGHUDWLRQV LQ SURVWKRGRQWLF UHFRQVWUXFWLRQ %

3URVWKRGRQWLF FRPSRQHQWY RI WKH %UDQHPDUN V\VWHP DV D UROH F

,PSUHVVLRQ SURFHGXUHV 3UHSDUDWLRQ RI PDVWHU FDVW

-DZ UHODWLRQ UHFRUGY DQG FRQVWUXFWLRQ RI VXSUDVWUXFWXUH ZL

RVVHRLQWHJUDWHG SURVWKHVLV

ODQDJHPHQW RI SURVWKRGRQWLF FRPSOLFDWLRQV IDLOXUHV

5SHFDOO PDLQWHQDQFH SKDVH

&ULWHULD IRU VXFFHVV RI RVVHRLQWHJIJUDWHG LPSODQW VXSSRUWHG SURVYV

68**(67(" %22.6 )25 5($',1*
&RQWHPSRUDU\ ,PSODQW 'HQWLVWU\ &DUO ( OLVFK
ORVE\ JLUVW (GLWLRQ
2VVHRLQWHJUDWLRQ DQG 2FFOXVDO 5HKDELOLWDWLRQ +RER 6 ,FKLGD
*DUFLD / 7
AXLQWHVVHQFH 3XEOLVKLQJ &RPSDQ\
(GLWLRQ

%(+%$9,285%/ 6&,(1&(6 KUV RI LOVWUXFWLRQ
*2%/

7KH DLP RI WHDFKLQJ EHKDYLRXUDO VFLHQFHV WR XQGHUJUDGXDWH VWXC(
VNLOOV WKDW PD\ HQDEOH KLP WR DSSO\ SULQFLSOHV RI EHKDYLRXU 2

D )RU DOO URXQG GHYHORSPHQW RI KLV SHUVRQDOLW\

E ,Q YDULRXVY WKHUDSHXWLF VLWXDWLRQV LQ GHQWLVWU\

7KH VWXGHQW VKRXOG EH DEOH WR GHYHORS VNLOOV RI DVVHVVLQJ SV
H[SODLQLQJ VWUHVV OHDUQLQJ VLPSOH FRXQVHOOLQJ WHFKQLTXHV D
EHKDYLRXU



2%-(&7.,9(6
$ .12:/('*( 81'(567%1',1*

$W WKH HQG RI WKH FRXUVH WKH VWXGHQW VKDOO EH DEOH WR

&RPSUHKHQG GLIIHUHQW DVSHFWV RI QRUPDO EHKDYLRXU OLNH
SHUVRQDOLW\ LQWHOOLJHQFH

5HFRJQLVH GLIIHUHQFH EHWZHHQ QRUPDO DQG DEQRUPDO EHKDYLRX
&ODVVLI\ SVAIFKLDWULF GLVRUGHUV LQ GHQWLVWU\

5SHFRJQLVH FOLQLFDO PDQLIHVWDWLRQV RI GHQWDO SKRELD GHQ\
PDQLIHVWDWLRQV RI SV\FKLDWULF GLVRUGHUV DQG EHKDYLRXUDO
GLVRUGHUV SV\FKRORJLFDO GLVRUGHUV LQ YDULRXV GHQWDO GHSD
6KRXOG KDYH XQGHUVWDQGLQJ RI VWUHVV LQ GHQWLVWU\ DQG N
WHFKQLTXHV

+DYH VRPH EDFNJURXQG NQRZOHGJH RI LQWHUSHUVRQDO PDQDJH
ZKLFK DUH DQ LQWHJUDO SDUW Rl PRGHUQ GHQWDO SUDFWLFH

+DYH NQRZOHGJH RI VRFLDO FRQWH[W RI GHQWDO FDUH

% _6.,/1/6
7KH VWXGHQW VKDOO EH DEOH WR
, QWHUYLHZ WKH SDWLHQW DQG XQGHUVWDQG GLITHUHQW PHWKRGV F
SDWLHQW UHODWLRQVKLS
,PSURYH SDWLHQWY FRPSOLDQFH EHKDYLRXU
'"HYHORS EHWWHU LOWHUSHUVRQDO PDQDJHULDO DQG SUREOHP VRO
'LDIJQRVH DQG PDQDJH PLQRU SVI\FKRORJLFDO SUREOHPV ZKLOH WUH

,17(*5%7.,21

7KH WUDLQLQJ LQ %HKDYLRXUDO VFLHQFHV VKDOO SUHSDUH WKH VWXGF
FXUDWLYH DQG UHKDELOLWDWLYH VHUYLFHVY WR WKH FDUH RI WKH SDWLHQ
DGYDQFHG FDVHV WR VSHFLDOLVHG SV\FKLDWULF KRVSLWDOYV

7UDLQLQJ VKRXOG EH LOQOWHJUDWHG ZLWK DOO WKH GHSDUWPHQWY RI '"HQWL
DQG %LRFKHPLVWU\

36<&+2/2*<
'"HILQLWLRQ 1HHG Rl %HKDYLRXUDO 6FLHQFH 'HWHUPLQDQWYV Rl %HKD)
%HKDYLRXUDO 6FLHQFH
6HQVRU\ SURFHVV SHUFHSWLRQ SHUFHSWXDO SURFHVV FOLQLFDO DSS
SWWHQWHRMLWLRQ IDFWRUV WKDW GHWHUPLQH DWWHQWLRQ &OLQLFI
OHPRU\WOHPRU\ SURFHVV 7\SHV RI PHPRU\ )RUJHWWLQJ
OHWKRGV WR LPSURYH PHPRU\ &OLQLFDO DVVHVVPHQW RI PHPRU\ FOLC
'HILQLWLUR®V RI OHDUQLQJ
7\SH RI OHDUQLQJ &ODVVLFDO FRQGLWLRQLQJ RSHUDQW FRQGLWLRQ
OHDUQLQJ VRFLDO OHDUQLQJ REVHUYDWLRQDO OHDUQLQJ SULQFLSOH
L OWHOOLMHQFHWLRQ 1DWXUH RI LQWHOOLJHQFH VWDELOLW\ RI LQWHOO
'"HWHUPLQDQWY RI LQWHOOLJHQFH FOLQLFDO DSSOLFDWLRQ
7JKLONLQUILQLWLRQ 7\SHV RI WKLQNLQJ GHOXVLRQV SUREOHP VROYLQJ
ORWLYDWIEHRDQLWLRQ ORWLYH GULYH QHHGV FODVVLILFDWLRQ RI PRWL
(PRWLRQWILQLWLRQ GLIIHUHQWLDWLRQ IURP IHHOLQJV 2 5ROH RI K\S
DGUHQDO JODQGV $16 7KHRULHV RI HPRWLRQ 7\SHV Rl HPRWLRQV
3HUVRQDOLW\ $VVHVVPHQW RI SHUVRQDOLW\ 4XHVWLRQQDLUHV SHIL
,QWHUYLHZ SURMHFWLYH WHFKQLTXHV 2 5RUVKDFK LQN EORW WHVW 5%

62&,2/2*<
6RFLDO FODVV VRFLDO JURXSV 2 IDPLO\ W\SHV RI IDPLO\ W\SHV RI PDUUL
LQVWLWXWLRQV

50(5(1&( %22.6
*HQHUDO SV\FKRORJ\ 6. 0DQJDO
*HQHUDO SV\FKRORJ\ +DQV 5DM % KDWLD
*HQHUDO SV\FKRORJ\ 0XQQ
%YHKDYLRXUDO 6FLHQFHYVY LQ OHGLFDO SUDFWLVH ODQMX OHKWD
6FLHQFHY EDVLF WR SV\FKLDWU\ %DVDQWK 3XUL 3HWHU - 7\UHU

(7+,&6 KUV RI LOQVWUXFWLRQ

,OWURGXFWLRQ
7KHUH LV D GHILQLWH VKLIW QRZ IURP WKH WUDGLWLRQDO SDWLHQW DQG
FDUH :LWK WKH DGYDQFHV LQ VFLHQFH DQG WHFKQRORJ\ DQG WKH LQF

IDPLOLHY DQG FRPPXQLW\ WKHUH LV D FRQFHUQ IRU WKH KHDOWK RI WKH F
WR JUHDWHU DFFRXQWDELOLW\ WR WKH VRFLHW\ '"HQWDO VSHFLDOLVWYV
FRQIURQWHG ZLWK PDQ\ HWKLFDO SUREOHPV W LV WKHUHIRUH DEVROXW|
WKH KHDOWK FDUH GHOLYHU\ WR SUHSDUH WKHPVHOYHV WR GHDO ZLWK W



GHYHORS KXPDQ YDOXHV &RXQFLO GHVLUHV WKDW DOO WKH WUDLQHHV XQ(
GLVFXVVLRQ RQ HWKLFDO LVVXHVY GLVFXVVLRQ RI FDVHV ZLWK DQ LPSRUWD

&RXUVH FRQWHQW

, QWURGXFWLRQ WR HWKLFV 2
ZKDW LV HWKLFV"
:KDW DUH YDOXHYV DQG QRUPV"
+RZ WR IRUP D YDOXH VA\VWHP LQ RQH:-V SHUVRQDO DQG SURIHVVLRQ
+LSSRFUDWLF RDWK
'HFODUDWLRQ RI +HOVLQNL :42 GHFODUDWLRQ RI *HQHYD ,QWHUQD\
HWKLFV

(WKLFV RI WKH LQGLYLGXDO 2
7KH SDWLHQW DV D SHUVRQ
5LJKW WR EH UHVSHFWHG
7TUXWK DQG FRQILGHQWLDOLW\
$XWRQRP\ RI GHFLVLRQ
'RFWRU 3DWLHQW UHODWLRQVKLS

3URIHVVLRQ (WKLFV 2
&RGH RI FRQGXFW
&RQWUDFW DQG FRQILGHQWLDOLW\
&KDUJLQJ RI IHHV IHH VSOLWWLQJ
3UHVFULSWLRQ RI GUXJV
2YHU LQYHVWLJIJDWLQJ WKH SDWLHQW
ODOSUDFWLFH DQG QHJOLJHQFH

SHVHDUFK (WKLFV 2
$QLPDO DQG H[SHULPHQWDO UHVHDUFK KXPDQQHVYV
+XPDQ H[SHULPHQWDWLRQ
+XPDQ YROXQWHHU UHVHDUFK LQIRUPHG FRQVHQW
'UXJ WULDOV

(WKLFDO ZRUNVKRS RI FDVHYV

*DWKHULQJ DOO VFLHQWLILF IDFWRUV

*DWKHULQJ DOO YDOXH IDFWRUYV

,GHQWLI\LQJ DUHDV RI YDOXH 2 FRQIOLFW VHWWLQJ RI SULRULWLHV
"RUNLQJ RXU FULWHULD WRZDUGV GHFLVLRQV

S5HFRPPHOQGHG 5HDGLQJ

OHGLFDO (WKLFV )UDQFLV & O , (G -D\SHH %YURWKHUV 1HZ 'HOKL S



$QQH[XUH $

"(17%/ &281&,/ 2) ,1',$
SHYLVHG ,QWHUQVKLS 3URJUDPPH

&855,&8/80 2) '(17%/ ,17(516+,3 352*5%$00(

7KH GXUDWLRQ RI ,QWHUQVKLS VKDOO EH RQH \HDU

$00 SDUWV RI LQWHUQVKLS VKDOO EH GRQH LQ D '"HQWDO
'"HQWDO &RXQFLO RI ,QGLD IRU WKH SXUSRVH RI LPSDUWL
JUDGXDWHYV LQ WKH FRXQWU\

7KH ,QWHUQVYV VKDOO EH SDLG VWLSHQGLDU\ DOORZDQFH
HIWHQGLQJ EH\RQG D SHULRG RI RQH \HDU

7KH LQWHUQVKLS VKDOO EH FRPSXOVRU\ DQG URWDWLQJ L
SXUSRVH

7KH GHJUHH %'6 VKDOO EH JUDQWHG DIWHU FRPSOHWLRQ

'HWHUPLODOWY Rl &XUULEXOXP IRU LOWHUQVKLS IRU "HQWDO *

7TKH FXUULFXODU FRQWHQWY RI LOQWHUQVKLS WUDLQLQJ VKDOO

L '"HQWDO KHDOWK QHHGV RI WKH VRFLHW\

LL JLQDQFLDO PDWHULDO DQG PDQSRZHU UHVRXUFHYV DYDL(

LLL I1DWLRQDO '"HQWDO +HDOWK 3ROLF\

LY 6RFLR HFRQRPLF FRQGLWLRQV RI WKH SHRSOH LQ JHQHULI

Y ([LVWLQJ 'HQWDO DV DOVR WKH SULPDU\ KHDOWK FDUH
VHUYLFHYV

YL 7DVN DQDO\WLV RI ZKDW JUDGXDWHYV LQ "HQWLVWU\ LQ
JRYHUQPHQW VHUYLFH DFWXDOO\ SHUIRUP

YLL (SLGHPLRORJLFDO VWXGLHV FRQGXFWHG WR ILQG RXW

SUREOHPV WDNLQJ LQWR FRQVLGHUDWLRQ WKH PDJQLWXC
SUREOHPYVY DQG VRFLDO GLVUXSWLRQ FDXVHG E\ WKHVH SUI

2EMHEWLYHYV

$ 7R IDFLOLWDWH UHLQIRUFHPHQW RI OHDUQLQJ DQG DFTXL
D 5HLQIRUFHPHQW RI NQRZOHGJH
E 7HFKQLTXHV UHVRXUFHV DYDLODEOH WR WKH LQGLY
FXOWXUDO VHWWLQJ
F 7UDLQLQJ LQ D SKDVHG PDQQHU IURP D VKDUHG WR D
% 7R IDFLOLWDWH WKH DFKLHYHPHQW RI EDVLF VNLOOV
FRPSHWHQFH LQ
L +LVWRU\ WDNLQJ
LL &OLQLFDO ([DPLQDWLRQ
LLL 3HUIRUPDQFH DQG LQWHUSUHWDWLRQ RI HVVHQWLD
LY 'DWD DQDO\VLY DQG LQIHUHQFH
Y &RPPXQLFDWLRQ VNLOOV DLPHG DW LPSDUWLQJ KRSH
YL $WWULEXWHV IRU GHYHORSLQJ ZRUNLQJ UHODWLR
&RPPXQLW\ WHDP ZRUN
& 7R IDFLOLWDWH GHYHORSPHQW RI VRXQG DWWLWXGHV DQC
L (PSKDVLV RQ LQGLYLGXDO DQG KXPDQ EHLQJV DQG Q
LL 3URYLVLRQ RI FRPSUHKHQVLYH FDUH UDWKHU WKDQ
LLL &RQWLQXLQJ '"HQWDO (GXFDWLRQ DQG /HDUQLQJ RI I

7R IDFLOLWDWH XQGHUVWDQGLQJ RI SURIHVVLRQDO DQG H\
5LJKW DQG GLJQLW\ RI SDWLHQWYV
&RQVXOWDWLRQ ZLWK RWKHU SURIHVVLRQDOV DQG UH
2EOLJDWLRQV WR SHHUV FROOHDJXHV SDWLHQWYV ID
SURYLVLRQ RI IUHH SURIHVVLRQDO VHUYLFHV LQ DQ HI



( 7R LOQLWLDWH LQGLYLGXDO DQG JURXS DFWLRQ OHDGLQJ
SURPRWLRQ DW WKH OHYHO RI LQGLYLGXDOV IDPLOLHV DQ

&ROWHOW VXEMHFW PDWWHU

7KH FRPSXOVRU\ URWDWLQJ SDLG '"HQWDO ,QWHUQVKLS VK
SDGLRORJ\ 2UDO OD[LOORIDFLDO 6XUJHU\ 3URVWKRGRQWLF\
SHGRGRQWLFV 2UDO 3DWKRORJ\ OLFURELRORJ\ 2UWKRGRQWL

*HOHUDO *XLGHOLQHYV

, W VKDOO EH WDVN RULHQWHG WUDLQLQJ 7TKH LQV
LOQOVWLWXWLRQDO DQG ILHOG SURJUDPPHYV DQG EH JLY|
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DENTAL COUNCIL OF INDIA
NOTIFICATION

New Delhi, date&™ November, 2017

No.DE-87-2017 4#n exercise of the powers conferred by clauses (g), (h) and (ha) of sub-
section (2) of section 20 of the Dentists Act, 1948 (16 of 1948), the Dental Council of India, after
consultation with the State Governments as required under clause (g) and (h) of the said Act,
and in supersession of the Dental Council of India Revised MDS Course Regulations, 2007
except as respects things done or omitted to be done before such supersession, the Dental
Council of India with the approval of the Central Government hereby makes the following
regulations, namely: £

PART =l

PRELIMINARY

1. Short title and ¢ ommencement . £ (1) These regulations may be called the Dental
Council of India, Master of Dental Surgery Course Regulations, 2017.

(2) They shall come into force on the date of their publication in the Official Gazette.
2. Definitions xIn these regulations unless the context otherwise requires:-

(@ 3$FW” PHDQV WKH "HQWLVWYV $FW R

(b) 3 W Rddincil "means the Dental Council of India constituted under section 3 of the Act;

(c) 2 eéntistry “includes._

(i) the performance of any operation on, and the treatment on any disease,
deficiency or lesion of, human teeth or jaws, and the performance of radiographic
work in connection with human teeth or jaws or the oral cavity;

(ii) the giving of any anesthetic in connection with any such operation or treatment;

(iii)) the mechanical construction or the renewal of artificial dentures or restorative
dental appliances;

(iv) the performance of any operation on, or the giving of any treatment, advice or
attendance to, any person preparatory to, or for the purpose of, or in connection
with, the fitting, inserting, fixing, constructing, repairing or renewing of artificial
dentures or restorative dental appliances, and the performance of any such
operation and the giving of any such treatment, advice or attendance, as is usually
performed or given by dentists;

(d) 31((7° PHDQV WKH 1DW cen@Ehant® Test édohdDdidll by the National
Board of Examination for admission to post-graduate courses;

(e) 38QLYHUVLW\  nrReétstyegtablisked or incorporated by or under a Central Act,
a Provincial Act or a State Act, and includes any such institution as may, in
consultation with the university concerned, be recognised by the University Grant
Commission in accordance with the regulations made in this behalf under this Act.

PART - I

GENERAL CONDITIONS TO BE OBSERVED BY POST G RADUATE TEACHING
INSTITUTIONS



3.

6.

GENERAL CONDITIONS._ (1) The institutions recognised by the Central Government
and after consultation with the Council shall be eligible for conducting the post-graduate
degree or diploma course(s).

(2) The maximum number of students for a post-graduate course, for training for the award of

post-graduate degree or diploma by the affiliating university, shall be determined by the
facilities available in the department in terms of infrastructure, teaching staff and clinical
teaching material. However, to start with, a maximum of three post-graduate students,
(one Unit) shall be permitted in a speciality department. The annual intake capacity
recommended by the Council and approved by the Central Government for the academic
year shall be final. No institution shall be permitted to increase more than three seats at a
time in its annual intake capacity in a particular speciality in a given academic year. Not
more than two units consisting of six seats (including increase of seats) shall be granted
to any dental institutions for each speciality.

(3) The students undergoing post-graduate courses shall be exposed to the following:-

(i) basics of bio-statistics and research methodology;
(i) basics of human behaviour studies;

(i) basics of pharmaco-economics;

(iv) introduction to the non-linear mathematics.

ETHICS IN DENTISTRY._

There is a definite shift from the traditional patient and doctor relationship and delivery of
dental care. With the advances in science and technology and the increasing needs of
the patient, their families and community, there is a concern for the health of the
community as a whole. There is a shift to greater accountability to the society. Dental
specialists like the other health professionals are confronted with many ethical problems.
It is therefore absolutely necessary for each and every one in the health care delivery to
prepare themselves to deal with these problems. To accomplish this and develop human
values, it is desired that all the trainees undergo ethical sensitization by lectures or
discussion on ethical issues, discussion of cases with an important ethical component.

ELIGIBILITY FOR ADMISSION._

A candidate for admission to the Master in Dental Surgery course, must possess a
recognised degree of Bachelor in Dental Surgery awarded by a university or
institute in India and registered with the State Dental Council and has obtained
provisional or permanent registration and has undergone compulsory rotatory
internship of a year in an approved/recognised dental college:

Provided that in the case of a foreign national, the following procedure
shall be followed:-

The Council may, on payment of the prescribed fee for registration, grant
temporary registration for the duration of the post-graduate training restricted to
the dental college/institution to which he or she is admitted for the time being
exclusively for post-graduate studies:

Provided further that temporary registration to such foreign national shall be
subject to the condition that such person is duly registered as medical practitioner
in his/her own country from which he/she has obtained his/her basics dental
qualification and that his/her degree is recognized by the corresponding state
dental council or concerned authority.

SELECTION OF CANDIDATE FOR POST-GRADUATE COURSES._



There shall be a uniform NEET for admission to the post-graduate dental courses in
each academic year conducted in the manner, as prescribed by the National Board of
Examination or any other authority appointed by the Central Government in this behalf.
The overall superintendence, direction and control of the NEET shall vest with the
Council.

QUALIFYING CRITERIA FOR ADMISSION TO POST -GRADUATE COURSES._ (1) The
candidate has to secure the following category-wise minimum percentile in NEET for
admission to post-graduate courses held in a particular academic yeatr.

(2)

General 50" Percentile
Person with locomotory disability of | 45" Percentile
lower limbs

Scheduled Castes, Scheduled Tribes, | 40" Percentile
Other Backward Classes

Provided that the percentile shall be determined on the basis of highest
marks secured in the All-India common merit list in NEET for post-graduate
courses:

The above proviso has been substituted i n terms of (1 St Amendment)

notification published on  15.03.2018 in the Gazette of India and the same is
as under: -

Provided further that when the number of qualifying candidates in the
respective categories on the basis of the above mentioned percentile are less
than three times the number of vacancies, the cut-off percentile will be
automatically lowered in such a manner that the number of eligible candidates
shall be minimum three times the number of seats in each respective category.

The reservation of seats in dental college/institutions for respective categories
shall be as per applicable laws prevailing in States/Union territories. An all India
merit list as well as State-wise merit list of the eligible candidates shall be
prepared on the basis of the marks obtained in NEET Test and candidates shall
be admitted to post-graduate courses from the said merit list only:

The following words has been substituted in terms of (2" Amendment)
notification published on 1 8.09.2018 in the Gazette of India

Provided that in determining the merit of candidates who are in service of
Government/public authority, weightage in the marks may be given by the
Government/competent authority as an incentive upto 10% of the marks obtained
for each year of service in remete-and/ordifficult-areas remote and/or difficult or
rural areas upto the maximum of 30% of the marks obtained in NEET. The remeote
and-difficultareas remote, difficult and rural areas shall be as defined by State
Government / competent authority from time to time.




8.

3) A candidate who has failed to secure the minimum percentile as prescribed in
these regulations, shall not be admitted to any post-graduate courses in any
academic year.

(4) Minimum 5% seats of the annual sanctioned intake capacity shall be filled up by
candidates with locomotory disability of lower limbs between 50% to 70%:

Provided that in case any seat in this quota remains unfilled on account of
unavailability of candidates with locomotory disability of lower limbs between 50%
to 70% then any such unfilled seat shall be filled up by persons with locomotory
disability of lower limbs between 40% to 50% - before they are included in the
annual sanctioned seats for general category candidates:

Provided further that this entire exercise shall be completed by each dental
college/institution as per the statutory time schedule for admissions.

COMMENCEMENT OF ACADEMIC SESSION AND CUT-OFF DATE FOR

ADMISSION._

(1)

(2)

3)

The academic session shall be commenced from 1% of May and the cut-off date for
admission, even for stray vacancies, in the Master of Dental Surgery course shall be 31%
of May, every year. The universities and other institutions shall start the admission
process in such a way that teaching in post-graduate courses starts by 1t May each year
for which they shall strictly adhere to the time schedule specified in the Dental Council of
India (Establishment of new dental colleges, opening of higher courses of study and
increase of admission capacity in existing dental colleges) Regulations, 2006.

There shall be no admission of students in respect of any academic session beyond the
315t May for post-graduate courses under any circumstances. The universities or institute
shall not register any student beyond the said date; in case, any institution which grants
admission to any student after the last date specified for the same shall also be liable to
face such action including surrender of seats equivalent to the extent of such admission
made from its sanctioned intake capacity for the succeeding academic year.

The Council may direct, that any student identified as having obtained his/her admission
after the last date for closure of admission be discharged from the course of study, or any
dental qualification granted to such a student shall not be a recognised qualification for
the purpose of the Act.

COMMON COUNSELING. %(1) There shall be a common counseling for admission to all
post-graduate courses (Diploma/MDS) in all dental educational institutions on the basis of
merit list of the NEET.

(2) The designated authority for counseling for the 50% All India Quota seats of the
contributing States, as per the existing scheme for post graduate (Diploma/MDS)
courses shall be the Directorate General of Health Services, Ministry of Health
and Family Welfare, Government of India. Further Directorate General of Health
Services, Ministry of Health and Family Welfare, Government of India shall
conduct counseling for all post-graduate (Diploma/MDS) Courses in Dental
Educational Institutions of the Central Government, Universities established by an
Act of Parliament and the Deemed Universities.

3) The counseling for admission to post-graduate (Diploma/MDS) courses in all
dental Educational Institutions in a State/Union Territory, including dental
educational institutions established by the State Government, University
established by an Act of State/Union Territory Legislature, Trust, Society, Minority
Institutions shall be conducted by the State/Union Territory Government.

(4) In case, any dispute arises on such common counseling, the matter to the Central
Government and its decisions shall be final, in this regard.
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11.

INFORMATION ON ADMISSION AND SCHEDULE OF EXAMINATION._ Every dental
institution and its affiliating university shall furnish information on admissions in the
courses of study, schedule of examinations to the Council, in such form as the Council
may specify, within stipulated period from time to time.

PERIOD OF TRAINING._ (1) The period of training for the award of the MDS course
shall be of three years duration for three academic years as full time candidates in an
institution including the period of examination:

Provided that the time period required for passing out of the MDS course shall be
a maximum of six years from the date of admission in said course:

Provided further that the duration of the post-graduate course for the post-
graduate Diploma holders shall be of two years in the respective speciality. The syllabus
and curriculum shall be the same as MDS Course in the concerned speciality except that
they are not required (i) to undergo study and training in Basic Sciences and (ii) pass the
PART-I Examination of MDS Course. However, they have to submit the dissertation work,
as part of the post-graduate programme.

2) During the period, each student shall take part actively in learning and teaching
activities design of training, by the institution or the university. The teaching and learning
activities in each speciality, shall be as under:-

(@) LECTURES:

There shall be some didactic lectures in the speciality and in the allied fields. The
departments shall encourage guest lectures in the required areas and integrated
lectures by multi-disciplinary teams on selected topics, to strengthen the training
programmes.

(b) JOURNAL REVIEW:

The journal review meetings shall be held at least once a week. All trainees,
associate and staff associated with the post-graduate programme are expected to
participate actively and enter relevant details in the logbook. The trainee shall
make presentations from the allotted journals of selected articles. A model check
list for the evaluation of journal review presentation is annexed at Schedule-| of
these regulations.

(c)  SEMINARS:

The seminars shall be held at least twice a week in each department. All trainees
are expected to participate actively and enter relevant details in logbook. A
model check list for the evaluation of seminar presentation is annexed at
Schedule-Il of these regulations.

(d) SYMPOSIUM:
It is recommended to hold symposium on topics covering multiple disciplines.

(e) CLINICAL POSTINGS:
Each trainee shall work in the clinics on regular basis to acquire adequate
professional skills and competency in managing various cases, A model check

list for evaluation of clinical postings is annexed at Schedule-Ill of these
regulations.



(f)

9)

(h)

()

(k)

()

3)

CLINICO- PATHOLOGICAL CONFERENCE:

The clinico pathological conference shall be held once a month involving the
faculties of Oral Medicine and Radiology, Oral Pathology and allied clinical
departments. The trainees shall be encouraged to present the clinical details,
radiological and histo-pathological interpretations and participation in the
discussions.

INTER-DEPARTMENTAL MEETINGS:

To encourage integration among various specialities, there shall be inter-
departmental meeting chaired by the Dean with all heads of post-graduate
departments at least once a month.

TEACHING SKILLS:

All the trainees shall be encouraged to take part in undergraduate teaching
programmes either in the form of lectures or group discussions. A model check
list for evaluation of teaching skills is annexed at Schedule-IV of these
regulations.

DENTAL EDUCATION PROGRAMMES:

Each department shall organise dental education programmes on regular basis
involving other institutions. The trainees shall also be encouraged to attend such
programmes conducted outside their university or institute.

CONFERENCES / WORKSHOPS / ADVANCED COURSES:

The trainees shall be encouraged to attend conference/workshops/advanced
courses and also to present at least two scientific papers and two posters at State
/ national level speciality and allied conferences / conventions during the training
period.

ROTATION AND POSTING IN OTHER DEPARTMENTS:

To bring in more integration among the specialities and allied fields, each
department shall workout a programme to rotate the trainees in related
disciplines.

DISSERTATION / THESIS:

The trainees shall prepare a dissertation based on the clinical or experimental
work or any other study conducted by them under the supervision of the guide. A
model check list for evaluation of dissertation presentation and continuous
evaluation of dissertation work by guide / co-guide is annexed at Schedule-V of
these regulations. A model overall assessment sheet to be filled by all the trainees
undergoing post-graduate course is annexed at Schedule-VI of these regulations.

All the students of the speciality departments shall complete the minimum quota
for the teaching and learning activities, as follows:-

(a) Journal Clubs :5in ayear
(b) Seminars :5in ayear
(© Clinical Case Presentations :4in ayear



(d)
(e)

(f)
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h)

(i)

()

Lectures taken for undergraduates
Scientific Paper / Poster Presentations
In State / National Level Conferences /

Clinico Pathological Conferences

Scientific Publications (optional)

Submission of Synopsis

Submission of Dissertation

months

Submission of Library Dissertation

:linayear

: 4 papers/posters during
three years of training
workshop period

2 presentations during
three years of
training period

one publication
in any indexed scientific
journal

one synopsis within six
months from the date of
commencement of the course

one dissertation within six
before appearing for the
university examination

one dissertation within
eighteen months from

the date of commencement of
the course

12. STIPEND. The post-graduate students shall be paid stipend only for duration of three
years of the course, as may be fixed by the Central Government/State Government/Union
territory Administration or such authority as the respective government/administration may
authorise. Where any dispute arises regarding any such stipend, including, quantum of stipend, it
shall be considered and decided by the Central Government/respective State Government/Union
territory Administration at its own level and its decision shall be final.

13. MIGRATION: Under no circumstances, the migration or the transfer of students
undergoing post-graduate Degree/Diploma shall not be permitted by the university or the
authority. No inter-change of the speciality in the same institution or in any other
institution shall be permitted after the date of the commencement of session.

PART-III

14. INFRASTRUCTURE AND FUNCTIONAL REQUIREMENTS :

(1) Space: In addition to the undergraduate functional, facilities, the following physical
facilities shall be made available to start a post-graduate training programme,
namely:-

(@)

(b)

a minimum of 125 sq ft. area for each dental chair in the clinic. The area of
the clinic shall be in accordance with the number of dental chairs required

to be placed in the department;

each department shall be equipped with a seminar hall, library, sterilization

room, (800 to 1000 sq.ft.)

(2) Equipment : Each department shall have adequate number of standard
equipments available in the market as approved by the ISI.



The details of equipments specialities / unit wise is annexed as Schedule /Il to
these regulations.

3) Library : (a) There shall be a central library which shall provide the latest editions
of books pertaining to the speciality and allied subjects. In additions to this, the
departmental library shall be equipped with the latest books in the subjects
concerned. In case, the central library is shared with the medical college, there
shall be provision for additional space and separate budget for the dental college.

(b) In addition to books and journals in the library, internet, CDs, audio-visual
facilities should be available.

(© Minimum 15-20 titles of renowned authors, 4-6 international journals of the
concerned speciality, alongwith 8-10 volumes of back issues of atleast 3
international journals of the concerned speciality should be available.

(d) All the journals of the speciality and allied subjects shall be available out of
which 50% should be in print form.

Note: All the existing dental institutions shall comply with these requirements
except the land requirement of five acres within a period of three years from the
date of publication of these regulations in the Official Gazette
Part - IV
STAFFING PATTERN FOR POST-GRADUATE COURSE

TEACHING STAFF:

In a unit, two post-graduate students shall be guided by a Professor and one

student by a Reader or an Associate Professor. To strengthen and maintain the

standards of post-graduate training, the following unit-wise staffing pattern has
been made mandatory, for the starting of a post-graduate course, namely:-

Unit1:-
Minimum faculty requirement of 1% Unit in an
undergraduate institute having  basic
Departments/Specialt infrastructure of 50 admissions
P P y Readers/ | Lecturers/Assistant
Professor .
Associate Professor
(HOD)
Professors
Prosthodontics and Crown & Bridge 1 3 4
Conservative Dentistry and 1 3 4
Endodontics
Periodontology 1 2 2
Orthodontics & Dentofacial 1 5 5
Orthopedics
Oral & Maxillofacial Surgery 1 2 2
Oral & Maxillofacial Pathology and
, ) 1 2 2
Oral Microbiology
Oral Medicine & Radiology 1 2 2
Pediatric Dentistry 1 2 2




16.

17.

Public Health Dentistry

Minimum faculty requirement of 1% Unit in an
undergraduate institute having basic infrastructure of 100
Departments/Specialt admissions
P P y : Lecturer/Assistant
Professor | Readers/Associate Professors
(HOD) Professor

Prosthodontics and 1 3 6

Crown & Bridge

Conservative Dentistry 1 3 6

and Endodontics

Periodontology 1 3 3

Orthodontics & 1 5 3

Dentofacial Orthopedics

Oral & Maxillofacial 1 3 3

Surgery

Oral & Maxillofacial

Pathology and Oral 1 2 3

Microbiology

Oral_ Medicine & 1 5 3

Radiology

Pediatric Dentistry 1 2 3

Public Health Dentistry 1 2 3

Unit 2 : -

Each department shall have the following additional teaching faculty, over and
above the requirement of Unit 1.

Professor 1
Reader/Associate Professor 1
Lecturer/Asst. Professor 2

Note:- The department, which does not have the above staffing pattern, shall not
start post-graduate course in that speciality.

PART-TIME PROFESSOR._

HEAD OF THE DEPARTMENT:

Part-time professor who can put in at list four hours a day or eighty hours in a month are
eligible to enroll only one post-graduate student under them and they shall be entitled to
50% of leave entitled for regular teaching faculty.

AGE, EDUCATIONAL QUALIFICATIONS AND TEACHING EXPERIENCE._

A Bachelors Degree in Dental Surgery from an Indian University with Masters in
Dental Surgery / Diplomate of National Board recognised by the Government of
India on the recommendations of the Council, and with one year teaching

9




(b)

(c)

(d)

experience in the speciality as Professor, and shall have to acquire minimum
points for publications as per the scheme given in the table.

PROFESSOR:

A Bachelors Degree in Dental Surgery from an Indian University with Masters in
Dental Surgery / Diplomate of National Board recognised by the Government of
India on the recommendations of the Council, and with five years of teaching
experience in the speciality as Reader/Associate Professor, and shall have to
acquire minimum points for publications as per the scheme given in the table.

READER/ASSOCIATE PROFESSOR:

A Bachelors Degree in Dental Surgery from an Indian University with Masters in
Dental Surgery / Diplomate of National Board recognised by the Government of
India on the recommendations of the Council, and with four years of teaching
experience in the speciality after post-graduation, and shall have to acquire
minimum points for publications as per the scheme given in the table.

LECTURER/ASSISTANT PROFESSOR:

A Bachelors Degree in Dental Surgery from an Indian University with Masters in
Dental Surgery / Diplomate of National Board recognised by the Government of
India on the recommendations of the Council, in the speciality.

Note:

1. All the regular teaching faculty shall be full time.

2. Teaching experience gained in medical college, where there are no dental
courses, shall not be accepted for teaching post-graduate students. Dental
faculty with post-graduate qualification in dentistry, shifting from the dental
department of a medical college shall have to complete minimum of three
years of teaching experience in a dental college or institution before being
accepted as post-graduate faculty.

3. In exceptional cases, the teaching experience, in Government dental colleges,
may be considered for further promotion on the basis of total teaching
experience.

4. The Reader/Associate Professor in a dental college shall attend teachers
training program once in three years.

5. The Senior Residents with post-graduate qualification or Diplomate of National
Board recognised by the Council, in the speciality having teaching experience
in dental colleges may be considered equivalent to Lecturer/Assistant
Professor.

6. Teaching experience in a private dental institution for less than one year shall
not be considered relevant for post-graduate faculty.

7. The maximum age limit upto which a person can be appointed or granted
extension or re-employed in service against the posts of dental teachers or
Dean or Principal, as the case shall be, sixty five years.

Table - 1

Category Points

Category I: 15
(1) Journals Indexed to Pubmed +Medline
Please see- www.ncbi.nlm.nih.gov/pubmed
(2) Journals published by Indian/International Dental Speciality
Assaociations approved by Dental Council of India.

10
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Category Il: 10

(1) Medical / Dental Journals published by Government Health Universities
awarding dental degree or Govt. Universities awarding dental degree

(2) Original Research/Study approved by I.C.M.R/Similar Govt. Bodies

(3) Author of Text / Reference Book concerned to respective specialty

(4) PhD. or any other similar additional qualification after MDS

Category llI: 5

(1) Journals published by Deemed Universities / Dental Institutions / Indian
Dental Association

(2) Contribution of Chapters in the Text Book

Note:-
1.

For any publication, except original research, first author (principal author) shall be given
100% points and remaining authors (co-authors) shall be given 50% points and upto a
maximum of 5 co-authors will be considered.

For original research, all authors shall be given equal points and upto a maximum of 6
authors shall be considered.

Maximum of 3 publications shall be considered for allotting points in Category lII.
Publication in tabloids / souvenirs / dental news magazines / abstracts of conference
proceedings / letter of acceptance shall not be considered for allotment of points.

Total Score Required:

For Head of Department: 40 marks
Professor: 30 marks
Reader/Associate Professor: 20 marks
IMPORTANT:
1. A post-graduate teacher would be re-evaluated every three years and shall have at least
an additional 15 points in their score.
2. A Journal Review Expert Committee  may be formed which shall enlist all the available

international and Indian dental journals in various categories. The list would be
displayed on the Council 1 Website. The Committee shall also be responsible for making
annual review of the list of journals and shall continuously monitor the standard of
publications in various journals and the categories of publications may be upgraded /
downgraded, if the standard is not maintained by the journal. In case of any dispute, the
recommendation of the Expert Committee shall be reviewed by the Executive
Committee and decision of the Executive Committee would be final.

PART +V
EXAMINATIONS

EXAMINATIONS ._

(@)

ELIGIBILITY:
The following requirements shall be fulfilled by the candidate to become eligible
for the final examination.
® Attendance: Every candidate shall secure (80% attendance during each
academic year).
(i) Progress and conduct: Every candidate shall participate in seminars, journal

review meetings, symposia, conferences, case presentations, clinics and
didactic lectures during each year organised by the concerned department.

(iii) Work diary and log book: Every candidate shall maintain a work diary and log
book as per Annexure-l appended to these regulations for recording his or her
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(b)

(c)

(d)

participation in the training programmes conducted by the department. The
work diary and log book shall be verified and certified by the Head of the
Department of the institution. The certification of satisfactory progress is based
on the work diary and log book.

UNIVERSITY EXAMINATION._

The university examination shall consist of theory, practical and clinical
examination and viva-voce and Pedagogy

(i) Theory:

Part-1: Shall consist of one paper

There shall be a theory examination in the Basic Sciences at the end of 1% year of
course. The question papers shall be set and evaluated by the concerned
Department/Specialty. The candidates shall have to secure a minimum of 50% in
the Basic Sciences and shall have to pass the Part-l examination at least six
months prior to the final (Part-1l) examination.

Part-1l: Shall consist of three papers, namely: +

(if) Practical and Clinical Examination;
(iii) Viva-voce; and
(iv) Pedagogy.

A candidate who wishes to study in a second speciality, shall have to undergo the
full course of three years duration in that speciality.

DISSERTATION:

Every candidate appearing for the post-graduate degree examination shall
at least six months prior to the examinations, submit with his form for examination,
four typewritten copies of the dissertation undertaken by the candidate, prepared
under the direction and guidance of his/her guide. The dissertation so submitted
shall be referred to the examiners for their examination and acceptance of it shall
be a condition precedent to allow the candidate to appear for the written part of
the examination:

Provided that a candidate whose dissertation has been accepted by the
examiner, but declared failed at the examination, shall be permitted to re-appear
at the subsequent examination without a new dissertation:

Provided further that if the dissertation is rejected by the examiner, the
examiner shall assign reasons therefor with suggestions for its improvement to the
candidate and such candidate shall re-submit his/ her dissertation to the examiner
who shall accept it before appearing in the examination.

CLINICAL/PRACTICAL EXAMINATION:

Clinical/practical examination is designed to test the clinical skill, performance and
competence of the candidate in skills such as communication, clinical
examination, medical/dental procedures or prescription, exercise prescription,
latest techniques, evaluation and interpretation of results so as to undertake
independent work as a specialist. The affiliating university shall ensure that the
candidate has been given ample opportunity to perform various clinical
procedures.

The practical/clinical examination in all the specialities shall be conducted for six
candidates in two days:
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Provided that practical/clinical examination may be extended for one day, if
it is not complete in two days.

(e) VIVA-VOCE EXAMINATION:

Viva voce examination aims at assessing the depth of knowledge, logical
reasoning, confidence and communication skill of the students.

U] SCHEME OF EXAMINATION:

Theory: Part-l: Basic Sciences Paper - 100 Marks
Part-1l:  Paper-I, Paper-11 & Paper-Illl - 300 Marks (100 Marks for each
Paper)

Written examination shall consist of Basic Sciences (Part-I) of three hours duration shall
be conducted at the end of First year of MDS course. Part-ll Examination shall be
conducted at the end of Third year of MDS course. Part-1l Examination shall consist of
Paper-1, Paper-Il and Paper-lll, each of three hours duration. Paper-l & Paper-1l shall
consist of two long answer questions carrying 25 marks each and five questions carrying
10 marks each. Paper-IIl will be on Essays. In Paper-1ll three Questions will be given and
student has to answer any two questions. Each question carries 50 marks. Questions on
recent advances may be asked in any or all the papers. Distribution of topics for each
paper will be as follows:

Part-l Applied Basic Sciences: Applied Anatomy, embryology, growth and
development Genetics, Immunology, anthropology, Physiology, nutrition &
Biochemistry, Pathology & Microbiology, virology, Applied pharmacology,
Research Methodology and bio statistics,. Applied Dental anatomy &
histology, Oral pathology & oral Microbiology, Adult and geriatric
psychology. Applied dental materials.

Part-I

Paper-l : Removable Prosthodontics and Implant supported prosthesis
(Implantology), Geriatric dentistry and Cranio facial Prosthodontics

Paper-1l : Fixed Prosthodontics, occlusion, TMJ and esthetics.

Paper-lll .  Essays

*The topics assigned to the different papers are generally evaluated under those
sections. However a strict division of the subject may not be possible and some
overlapping of topics is inevitable. Students should be prepared to answer overlapping
topics.

(9) DISTRIBUTION OF MARKS:
Theory : (Total 400 Marks)

(1) Part I University Examination (100 M__arks) :-
There shall be 10 questions of 10 marks each (Total of 100 Marks)

(2) Part 1l (3 papers of 100 M _arks): -

(i) Paper-I: 2 long essay questions of 25 marks each and 5 short essays of 10
marks each. (Total of 100 Marks)

(i) Paper-1l: 2 long essay questions of 25 marks each and 5 short essays of 10
marks each. (Total of 100 Marks)

(iif) Paper 11I: 2 out of 3 essay questions (50 x 2 = 100 Marks)

Practical and Clinical Examination : 200 Marks

Viva-voce and Pedagogy : 100 Marks
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19.

20.

21.

22.

23.

EXAMINERS:

Part I: There shall be one internal and one external examiner for three students
appointed by the affiliating university for evaluating the answer scripts of the same
speciality. However, the number of examiner/s may be increased with the corresponding
increase in number of students.

Part 1l: There shall be four examiners in each subject. Out of them, two (50%) shall be
external examiners and two (50%) shall be internal examiners. Both external examiners
shall be from a university other than the affiliating university and one examiner shall be
from a university of different State.

QUALIFICATION AND EXPERIENCE FOR EXAMINERS:
The qualification and experience for appointment of an examiner shall be as under:-

0] shall possess qualification and experience of a Professor in a post-graduate degree
programme;

(i) a person who is not a regular post-graduate teacher in the subject shall not be
appointed as an examiner;

(i)  the internal examiner in a subject shall not accept external examinership in a
college for the same academic year;

(iv) no person shall be appointed as an external examiner for the same institution for
more than two consecutive years. However, if there is a break of one year, the
person can be re-appointed.

EXAMINATION CENTRE:

D In the event of university exam being conducted in the same city or town having
more than one post-graduate institution under the same university, one central
examination centre shall be fixed by the university and the students from all the
institutions of the city shall take the examination in that center: Provided that the
clinical and viva-voice shall be conducted at their institute.

2) Rotation of the institutions as center of examination shall be as per direction of the
university.

VALUATION OF ANSWER BOOKS:
Part-l : Answer book/s shall be evaluated by the internal and external examiner/s

Part-Il : Answer books shall be evaluated by four examiners, two internal and two
external and the average marks shall be computed.

CRITERIA FOR PASS CERTIFICATE:

To pass the university examination, a candidate shall secure in both theory examination
and in practical/clinical including viva voce independently with an aggregate of 50% of
total marks allotted (50 out of 100 marks in Part | examination and 150 marks out of 300
in Part Il examination in theory and 150 out of 300, clinical plus viva voce together). A
candidate securing marks below 50% as mentioned above shall be declared to have
failed in the examination.

A candidate who is declared successful in the examination shall be granted a Degree of
Master of Dental Surgery in the respective speciality.
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24.

PART =VI
SYLLABUS

The syllabus for post-graduate course includes both Applied Basic Sciences and
subjects of concerned specialty. The syllabus in Applied Basic Sciences shall vary
according to the particular speciality, similarly the candidates shall also acquire adequate
knowledge in other subjects related to their respective speciality.

SYLLABUS DISTRIBUTION IN VARIOUS SPECIALITIES:

() PROSTHODONTICS AND CROWN & BRIDGE

Part-I

Paper-I : Applied Basic Sciences: Applied anatomy, embryology, growth
and development Genetics, Immunology, anthropology, Physiology,
nutrition and Biochemistry, Pathology and Microbiology, virology,
Applied pharmacology, Research Methodology and bio statistics,.
Applied Dental anatomy and histology, Oral pathology & oral
Microbiology, Adult and geriatric psychology. Applied dental
materials.

Part-1l

Paper-I : Removable Prosthodontics and Implant supported
prosthosis(Implantology), Geriatric dentistry and Cranio facial
Prosthodontics

Paper-II : Fixed Prosthodontics, occlusion, TMJ and esthetics.

Paper-Ill : Descriptive and analysing type question

(i) PERIODONTOLOGY

Part- |

Paper-I : Applied Basic Sciences: Applied Anatomy, Physiology, and
Biochemistry, Pathology, Microbiology, Pharmacology, Research
Methodology and Biostatistics.

Part-l

Paper | : Normal Periodontal structure, Etiology and Pathogenesis of
Periodontal diseases, epidemiology as related to Periodontics

Paper Il : Periodontal diagnosis, therapy and Oral implantology

Paper llI : Descriptive and analysing type question

(iii) ORAL & MAXILLOFACIAL SURGERY

Part-|

Paper-I : Applied Basic Sciences: Applied Anatomy, Physiology, &
Biochemistry, Pathology, Microbiology, Pharmacology, Research
Methodology and Biostatistics.

Part- |l

Paper-I : Minor Oral Surgery and Trauma

Paper-I| : Maxillo-facial Surgery

Paper-l1lI : Descriptive and analysing type question

(iv) CONSERVATIVE DENTISTRY AND ENDODONTICS

Part-I|
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Paper-| : Applied Basic Sciences: Applied Anatomy, Physiology, Pathology
including Oral Microbiology, Pharmacology, Biostatistics and
Research Methodology and Applied Dental Materials.

Part-ll

Paper-I| : Conservative Dentistry

Paper-II : Endodontics

Paper-I11| : Descriptive and analysing type question

(v) ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS

Part-I

Paper-I : Applied Basic S ciences: Applied anatomy, Physiology, Dental
Materials, Genetics, Pathology, Physical Anthropology, Applied
Research methodology, Bio-Statistics and Applied Pharmacology.

Part-ll

Paper-I : Orthodontic history, Concepts of occlusion and esthetics, Child
and Adult Psychology, Etiology and classification of
maloclusion, Dentofacial Anomalies, Diagnostic procedures
and treatment planning in Orthodontics, Practice management
in Orthodontic

Paper Il : Clinical Orthodontics

Paper llI : Descriptive and analysing type question

(vi) ORAL AND MAXILLOFACIAL PATHOLOGY AND ORAL MICROBIOLOGY:

Part-I

Paper-I : Applied Basic Sciences: Applied anatomy, Physiology (General
and oral), Cell Biology, General Histology, Biochemistry, General
Pathology, General and Systemic Microbiology, Virology,
Mycology, Basic Immunology, Oral Biology (oral and dental
histology), Biostatistics and Research Methodology

Part-II:

Paper-I : Oral pathology, Oral Microbiology and Immunology and Forensic
Odontology

Paper-I : Laboratory technigues and Diagnosis and Oral Oncology

Paper-IlI : Descriptive and analysing type question

(viiij  PUBLIC HEALTH DENTISTRY

Part-I

Paper-I : Applied Basic Sciences: Applied Anatomy and Histology, Applied
Physiology and Biochemistry, Applied Pathology, Microbiology,
Oral Pathology, Physical and Social Anthropology, Applied
Pharmacology and Research Methodology and Biostatistics.

Part-Il:

Paper-I : Public Health

Paper-II : Dental Public Health

Paper-Ill : Descriptive and analysing type question

(vii) PEDIATRIC DENTISTRY

Part-|

Paper | : Applied Basic Sciences : Applied Anatomy, Physiology, and
Biochemistry, Pathology, Microbiology, Pharmacology, Research
Methodology and Biostatistics Growth and Development and
Dental plaque, Genetics.

Part-II:
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(25)

(26)

Paper-I : Clinical Pedodontics

Paper-II : Preventive and Community Dentistry as applied to pediatric
dentistry
Paper-1l| : Descriptive and analysing type question

(ix) ORAL MEDICINE AND RADIOLOGY

Part-I

Paper | : Applied Ba sic Sciences: Applied Anatomy, Physiology, and
Biochemistry, Pathology, Microbiology, Pharmacology, Research
Methodology and Biostatistics

Part-II:

Paper-I : Oral and Maxillofacial Radiology

Paper-I| : Oral Medicine, therapeutics and laboratory investigations

Paper-Ill : Descriptive and analysing type question

The following provision has been inserted in terms of ( 3 Amendment) notification
published on 26.08.2019 in the Gazette of India

{X) The detailed syllabus for all the specialities is annexed as
SCHEDULE-,; WR WKHVH UHJXODWLRQV ~

CHAPTER - VII

GOALS AND OBJECTIVES OF THE CURRICULUM
GOALS._

The goals of the post-graduate training in various specialities is to train the
graduate in Dental Surgery who will,
() practice respective speciality efficiently and effectively, backed by scientific
knowledge and skill;
(i)  exercise empathy and a caring attitude and maintain high ethical standards;
(i)  continue to evince keen interest in professional education in the speciality
and allied specialities whether in teaching or practice;
(iv)  willing to share the knowledge and skills with any learner, junior or a
colleague;
(v) to develop the faculty for critical analysis and evaluation of various concepts
and views and to adopt the most rational approach.

OBJECTIVES._

The objective of the post-graduate training is to train a student so as to ensure
higher competence in both general and special area of interest and prepare him or
her for a career in teaching, research and speciality practice. A student must
achieve a high degree of clinical proficiency in the subject and develop
competence in research and its methodology in the concerned field.

The objectives to be achieved by the candidate on completion of the course may
be classified as under: +

(@) Knowledge (Cognitive domain)
(b) Skills (Psycho motor domain)
(© Human values, ethical practice and communication abilities

(a) KNOWLEDGE._
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(i)

(i)  describe etiology, pathophysiology, principles of diagnosis and
management of common problems within the speciality in adults and
children;

(i)  identify social, economic, environmental and emotional determinants in a
given case and take them into account for planned treatment;

(iv)  recognise conditions that may be outside the area of speciality or
competence and to refer them to the concerned specialist;

(v) update knowledge by self study and by attending courses, conferences
and seminars pertaining to speciality;

(vi)  undertake audit, use information technology and carry out research in both
basic and clinical with the aim of publishing or presenting the work at
various scientific gathering;

(b) SKILLS:

() take a proper clinical history, examine the patient, perform essential
diagnostic procedures and order relevant tests and interpret them to come
to a reasonable diagnosis about the condition;

(i)  acquire adequate skills and competence in performing various procedures
as required in the speciality.

(c) HUMAN VALUES, ETHICAL PRACTICE AND COMMUNICATION

ABILITIES.

(i)  adopt ethical principles in all aspects of practice;

(i)  foster professional honesty and integrity;

(i)  deliver patient care irrespective of social status, caste, creed, or religion of
the patient;

(iv)  develop communication skills, to explain various options available and
obtain a true informed consent from the patient;

(v)  provide leadership and get the best out of his team in a congenial working
atmosphere;

(vi)  apply high moral and ethical standards while carrying out human or animal
research;

(vii)  be humble and accept the limitations in his knowledge and skill and to ask
for help from colleagues when needed;

(viii) rHVSHFW SDWLHQWYV ULJKWV DQG SULYLOHJHYV

27. The following specialties for the post

demonstrate understanding of basic sciences relevant to speciality;

information and right to seek a second opinion.

PART-VIII
SPECIALITIES

-graduate course to b e followed by the

universi ty / institute are detailed as under :-

() Prosthodontics and Crown & Bridge

Prosthodontics and Crown & Bridge is a branch of dental art and science
pertaining to the restoration and maintenance of oral function, health, comfort and
appearance by the replacement of mission or lost natural teeth and associated
tissues either by fixed or removable artificial substitutes.

(i) Periodontology :

Periodotology is the science dealing with the health and diseases of the investing
and supporting structures of the teeth and oral mucous membrane.
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28.

(iii)

(iv)

(v)

(vi)

(vii)

(viii )

(ix)

Oral & Maxillofacial Surgery

Oral and Maxillofacial surgery deals with the diagnosis and surgical and
adjunctive treatment of diseases, injuries and defects of the human jaws and
associated oral and facial structures.

Conservative Dentistry and Endodontics

Conservative dentistry deals with prevention and treatment of the diseases and
injuries of the hard tissues and the pulp of the tooth and associated periapical
lesions, alongwith restoration of those teeth to normal form function and
aesthetics .

Orthodontics and Dentofacial Orthopedics

Orthodontics and Dentofacial Orthopedics deals with prevention and correction of
oral anomalies and malocclusion and the harmonising of the structures involved,
so that the dental mechanisms function in a normal way.

Oral & Maxillofacial Pathology and Oral Microbiology

Oral & Maxillofacial Pathology and Oral Microbiology deals with the nature of oral
diseases, their causes, processes and effects. It relates the clinical manifestation
of oral diseases to the physiologic and anatomic changes associated with these
diseases.

Public Health Dentistry

Public Health Dentistry is the science and art of preventing and controlling dental
diseases and promoting dental health through organised community efforts.

Pediatric and Preventive Dentistry

Pediatric and Preventive Dentistry deals with prevention and treatment of oral and
dental ailments that may occur during childhood.

Oral Medicine and Radiology

Oral Medicine is a speciality of dentistry concerned with the basic diagnostic
procedures and techniques useful in recognising the diseases of the oral tissues
of local and constitutional origin and their medical management.

Radiology is a science dealing with x-rays and their uses in diagnosis and
treatment of diseases in relation to orofacial diseases.

CLINICAL MATERIAL ._

The minimum requirement of clinical material in each speciality of the post-

graduate course is detailed in schedule-VIII of these regulations.

(Dr. Sabyasachi Saha)
Secretary

[F. No. ]
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SCHEDULE #I
(See clause (b) of sub -regulation (2) of regulation 11)

MODEL CHECKLIST FOR EVALUATION OF JOURNAL REVIEW PRESENTATIONS.

Name of the Trainee : Date :
Name of the Faculty / Observer :

Sl Items for observation during Poor Below Average Good | Very
No. presentation Average Good
0 1 2 3 4
1. Article chosen was
2. Extent of understanding of scope and
objectives of the paper by the
candidate.
3. Whether cross-references have been
consulted.
4, Whether other relevant publications
consulted.
5. Ability to respond to questions on the

paper / subject.

Audio *Visual aids used.

Ability to defend the paper.

Clarity of presentation.

© N

Any other observation.

Total Score
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SCHEDULE-II

(See clause (c) of sub -regulation (2) of regulation 11)

MODEL CHECK LIST FOR EVALUATION OF SEMINAR PRESENTATIONS

Name of the Trainee : Date :
Name of the Faculty / Observer :
Sl. Items for observation during Poor Below Average Good Very
No. presentation Average Good
0 1 2 3 4

1. Completeness & Preparation.
2. Clarity of presentation.
3. Understanding of subject.
4, Whether other relevant publications

consulted.
5. Whether cross-references have been

consulted.
6. Ability to answer the questions.
7. Time scheduling.
8. Appropriate use of audio zvisual aids.
9. Overall performance.
10. | Any other observation.

Total S core

SCHEDULE-III

(See clause (e) of sub -regulation (2) of regulation 11)

(a) MODEL CHECK LIST FOR EVALUATION OF CLINICAL WORK IN O utpatient Department

(To be completed once a month by respective unit heads including posting in other department)

Name of the Trainee : Date :

Name of the Unit Head :

Sl. Items for observation during Poor Below Average Good Very
No. presentation Average Good

0 1 2 3 4

1. Regularity of attendance.

2. Punctuality.

3. Interaction with colleagues and

supportive staff.

4. Maintenance of case records.

5. Presentation of cases.

6. Investigations work up.

7. Chair-side manners.

8. Rapport with patients.

9. Over all quality of clinical work.

Total Score

(b) EVALUATION OF CLINICAL CASE PRESENTATION
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Name of the Trainee :
Name of the Faculty / Observer :

Date :

Sl.
No.

Items for observation during
presentation

Poor

Below
Average
1

Average

2

Good

Very
Good

Completeness of history.

Whether all relevant points elicited.

Clarity of presentation.

Logical order.

aipwINE

Mentioned all positive and negative
points

o

Accuracy of general physical
examination.

Diagnosis: Whether it follows logically
from history and findings.

Investigations required.

Complete list.

Relevant order.

Interpretation of investigations.

Ability to react to questioning Whether
it follows logically from history and
findings.

10.

Ability to defend diagnosis.

11.

Ability to justify differential diagnosis.

12.

Others.

Grand Total

Note: Please use a separate sheet for each faculty member.

SCHEDULE-IV

(See clause (h) of sub -regulation (2) of regulation 11)

MODEL CHECKLIST FOR EVALUATION OF TEACHING SKILL

Name of the Trainee :
Name of the Faculty / Observer :

Date :

Sl

Items for observation

Poor

Below
Average
1

Average

2

Good

Very
Good

Communication of the purpose of the talk

Evokes audience interest in the subject.

The introduction.

The sequence of ideas.

The use of practical examples and / or illustrations.

Specking style (enjoyable, monotonous, etc. specify)

Attempts audience participation.

Summary of the main points at the end.

© 0 IN0)\ 01 WIN =

Asks guestions.

Answers guestions asked by the audience.

Rapport of speaker with his audience.

Effectiveness of the talk.

Uses audio-visual aids appropriately.
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SCHEDULE-V
(See clause (l) of sub -regulation (2) of regulation 11)

(a) MODEL CHECKLIST FOR DISSERTATION PRESENTATION

Name of the Trainee : Date :
Name of the Faculty / Observer :
Sl Prints to be considered. Poor Below Average Good Very
No. Average Good
0 1 2 3 4
1 Interest shown in selecting
topic.
2 Appropriate review.
3 Discussion with guide and
other faculty.
4 Quality of protocol.
5 Preparation of proforma
Total Score
(b) CONTINUOUS EVALUATION OF DISSERTATION WORK BY GUIDE / CO -GUIDE
Name of the Trainee : Date :
Name of the Faculty / Observer :
Sl. Items for observation during Poor Below Average Good Very
No. presentation Average Good
0 1 2 3 4
1 Periodic consultation with guide / co-
guide.
2 Regular collection of case material
3 Depth of analysis / discussion.
4 | Quality of final output.
5 Others
Total Score
SCHEDULE-VI
(See clause (I) of sub -regulation (2) of regulation 11)
OVERALL ASSESSMENT SHEET
Date :
Sl Faculty Name of T rainee and Mean Score
No. Member A B C D E F G H J
1
2
3
Signature of Head of the Department Signature of Principal

Note: The overall assessment sheet used along with the logbook shall form the basis for
certifying satisfactory completion of course of study, in addition to the attendance required.

KEY:
Faculty member : Name of the faculty doing the assessment.
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Mean score :

Sum total of all the scores of checklists.

A, B...... Name of the trainee.
SCHEDULE-VII
(See sub-regulations (2) of regulation 14 )
EQUIPMENTS
DEPARTMENT: PROSTHODONTICS AND CROWN & BRIDGE
S. No. NAME SPECIFICATION Quantity Availability
1. Electrical Dental Chairs and Units | With shadowless One chair and
lamp, spittoon, 3 unit per PG
way syringe, student and
instrument tray and | two chairs with
motorized suction, unit for the
micromotor and faculty.
airotor attachment
with handpieces.
1 2
Unit Units
2. Articulators xsemi adjustable/ 6 12
adjustable with face bow
3. Micromotor +(Lab Type can also 2 4
be attached (fixed) to wall
4. Ultrasonic scaler 2 2
5. Light cures 2 2
6. Hot air oven 1 1
7. Autoclave 2 2
8. Surveyor 2 2
9. Refrigerator 1 1
10. X-ray viewer 1 2
11. Pneumatic, Crown bridge remover 2 3
12. Needle destroyer 1 2
13. Intra oral camera 1 1
14. Digital SLR camera 1 1
15. Computer with internet connection 1 1
with attached printer and scanner
16. LCD projector 1 1
Clinical Lab for Prosthetics
1. Plaster dispenser 2 2
2. Model trimmer with carborandum 1
Disc
3. Model trimmer with diamond disc 1 2
4. High speed lathe 2 3
5. Vibrator 2 4
6. Acrylizer 1 2
7. Dewaxing unit 1 2
8. Hydraulic press 1 1
9. Mechanical press 1 1
10. Vacuum mixing machine 1 1
11. Micro motor lab type 2 3
12. Curing pressure pot 1 1
13. Pressure molding machine 1 1
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Chrome +Cobalt Lab Eq uipment

Duplicator

Pindex system

Burn-out furnace

Welder

Sandblaster

Micro and macro

Electro £polisher

No 0~ WIN

Model trimmer with carborandum
disc

I N

R T =Y =Y =Y Y Y

Model trimmer with diamond disc

=

=

©|®©

Model trimmer with double disc
(one Carborandum and one
diamond disc)

10.

Casting machine, motor cast with
the safety door closure, gas blow
torch with regulator

11.

Dewaxing furnace

=

[ERN

Induction casting machine with
vacuum pump, capable of casting
titanium chrome cobalt precision
metal

12.

Spot welder with soldering,
attachment of cable

13.

Steam cleaner

=

[ERN

14.

Vacuum mixing machine

=

[EnY

15.

Spindle grinder 24,000 ROM with
vacuum suction

=

[EnY

16.

Wax heater

17.

Wax carvers (Full PKT Set)

18.

Milling machine

19.

Stereo microscope

20.

Magnifying work lamp

21.

Heavy duty lathe with suction

22.

Preheating furnace

23.

Dry model trimmer

24.

Die cutting machine

25.

Ultrasonic cleaner

26.

Composite curing unit

RlRrRRRRRIRRINN

RRINRR|PIRR|P|w|w

Ceramic Lab Eog

uipment

Fully programmable porcelain
furnace with vacuum pump

=

=

Ceramic kit (instruments)

w

w

Ceramic materials (kit)

=

Ao

Ceramic polishing kit

N

Implant Equipment

Electrical dental chair and unit

[ERN

Physio dispenser

[ERN

Implant kit

Minimum 2 systems

N

Implants

Prosthetic components

o Dy
o|lo

o Dy
o|lo

Unit mount light cure

X-ray viewer

Needle destroyer

Ultrasonic cleaner capacity 3.5 lts

B|O|0 N|o | g WM

Autoclave programmable for all

recommended cycles

G

NP INININ
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11. X-ray machine with RVG 1 1
12. Refrigerator 1 1
13. Surgical kit/prosthetic kit 2 2
14. Educating models 1 1
15. Implant removing instruments 1 1
DEPARTMENT: PERIODONTOLOGY
S. No. NAME SPECIFICATION Quantity Availability
1. Dental Chairs and Units Electrically operated One chair and unit
with shadowless lamp, per post-graduate
spittoon, 3 way student and Two
syringe, instrument chairs with unit for
tray and motorized the faculty
suction, micromotor
attachment with contra
angle
handpiece,airoter
attachment, ultrasonic
scaler (Piezo) with
detachable
autoclavable hand
piece
1 Unit 2 Units
2. Auto clave (fully automatic) 1 2
front loading
3. Steel bin 4 6
4. Airoter hand pieces 2 2
5. UV chamber 1 1
6. Formalin chamber 1 1
7. W.H.O probe 2 2
8. Nabers probe 2 2
9. Williams probe 2 2
10. UNC-15 probe 4 4
11. Gold Man fox probe 1 1
12. Pressure sensitive probe 1 1
13. Marquis color coded probe 1 1
14. Supra gingival scalers set 2 2
15. Sub gingival scaler set 2 2
16. Arkansas sharpening 1 1
stone
Surgical Instruments
1. Routine surgical set 2 3
instrument kit (Benquis
periosteal elevator,
periotome)
2. Surgery trolleys 6 6
3. X ray viewer 1 2
4. Surgical cassette with 4 6
sterilisation pouches
5. Electro surgery unit 1 1
Special Surgical Instruments
1. .LUNOD@eGTV N set 1 1
2. 2UED Qifev N set 1 1
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3. Paquette blade handle 1 1
4, Krane kaplan pocket marker set 1 1
5. Mc Calls universal curettes set 1 1
6. *UDFH\YV FXUHM)W set 2 2
7. Mini five curettes set 1 1
8. Cumine scalar 1 1
9. Mallet 1 1
10. Chisel 1 1
11. Oschenbein chisel straight, curved 1 1
12. Schluger bone file 1 1
13. Bone fixation screw kit 1 1
14. Bone scrapper 1 1
15. Bone trephines for harvesting 1 set 1 1
autografts
16. Bone regenerative materials Bone graft and
GTR membranes 5 5
17. Local drug delivery systems At least two 1 each 1
different agents
18. Root conditioning agent At least two 2 2
different agents
19. Micro needle holder 1 1
20. Micro scissors 1 1
21. Magnifying loop (2.5 +3.5) 1 2
22. Operating microscope optional 1 1
23. 3" generation digital probe optional 1 1
24. Bone expander and bone optional 1 1
crester
25. Distraction osteogenesis kit optional 1 1
26. Bone mill optional 1 1
27. Bone graft / membrane 1 1
placement spoon
28. Bone condenser 1 1
29. Peizo-surgery unit optional 1 1
30. Centrifuge for PRP/PRF optional 1 1
preparation
31. Soft tissue laser (8 watt) 1 1
32. Osteotome set 1 1
optional
MISCELLANEOUS INSTRUMENTS
1. Composite gun with material 1 1
kit
2. Splinting kit with material 2 3
3. Composite finishing kit 1 1
4, Glass lonomer cement 1 1
5. Digital camera 1 1
6. Intra Oral camera 1 1
7. Ultrasonic cleaner 1 1
8. Emergency kit 1 1
9. Refrigerator 1 1
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10. X-ray viewer 2 2
11. LCD projector 1 1
12. Computer with internet 1 1
connection with attached
printer and scanner
13. Implant Equipment
14. Electrical dental chair and unit 1 1
Physio dispenser 1 1
15. Implant kit At least two 2 2
different systems
16. Implants 10 10
17. Implant maintenance kit 1 set 1 set
(plastic instruments)
18. Implant guide 1 1
19. X-ray viewer 1 2
20. Needle destroyer 1 2
21. Ultrasonic cleaner capacity 3.5 1 1
Its
22. Autoclave programmable for all 1 1
recommended cycles
23. RVG with x-ray machine 1 1
24. Refrigerator 1 1
25. Surgical kit 2 2
26. Sinus lift kit 1 1
27. Educating models 1 1
28. Implant removing kit 1 1
DEPARTMENT: ORAL & MAXILLOFACIAL SURGERY
S.No. NAME SPECIFICATION Quantity Availability
1. Dental Chairs and Units Electrically One chair and unit
operated with per post-graduate
shadowless lamp, student and Two
spittoon, 3 way chairs with unit for
syringe, the faculty
instrument tra . -
and high oto);ized 1 Unit 2 Units
suction, with
micromotor and
micro motor
attachment
2. Autoclave Front loading 2 3
3. Fumigators 1 1
4. Oscillating saw With all hand 1 1
pieces
5. Surgical instruments
General surgery kit including 2 2
tracheotomy kit
Minor oral surgery kit 5 10
Osteotomy kit 1 1
Cleft surgery kit 1 1
Bone gratfting kit 1 1
Emergency kit 1 1
Trauma set including bone 2 2
plating kit 1 1
Implantology kit Minimum 2 2 2
with implants systems 10 10
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6. Distraction osteogenesis kit 1 1
7. Peizo surgical unit 1 1
8. Magnifying loops 1 1
0. Operating microscope and desirable 1 1
Microsurgery kit
10. Dermatomes 1 1
11. Needle destroyer 2 3
12. Ultrasonic Cleaner capacity 1 1
3.51ts
13. Formalin chamber 1 1
14. Pulse oxymeter 1 1
15. Ventilator 1 1
16. Major operation theatre with all 1 1
facilities
17. Recovery and Intensive Care 2 beds 2 beds
Unit with all necessary life
support equipments
18. Fibrooptic light 1 1
19. Inpatient beds 20 20
20. Fiber optic laryngoscope 1 1
21. Computer with internet 1 1
connection  with  attached
printer and scanner
22. LCD projector 1 1
23. Refrigerator 1 1

DEPARTMENT : CONSERVATIVE DENTISTRY AND ENDODONTICS

S.No. NAME SPECIFICATION Quantity Availab ility
1. Dental Chairs and Units Electrically One chair & unit per
operated with post-graduate
shadowless lamp, student and two
spittoon, 3 way chairs with unit for
syringe, the faculty
instrument tray
and motorized
suction,
micromotor, airotor
attachment with
hand pieces
1 Unit 2 Units
2. ENDOSONIC HANDPIECES + 2 3
Micro endosonic Tips, retro
treatment
3. Mechanised rotary instruments 3 6
including hand pieces (speed
and torque control) and hand
instruments various systems
4. Rubber dam kit 1 per chair | 1 per
chair
5. Autoclaves for bulk instrument 2 3
sterilization vacuum (Front
loading)
6. Autoclaves for hand piece 1 1
sterilization
7. Apex locators one for every 2 4
two chairs
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8. Pulp tester 2 4
9. Equipments for injectable 1 2
thermoplasticized gutta percha
10. Operating microscopes 3 step 1 1
or
5 step magnification
11. Surgical endo kits 2 2
(Microsurgery)
12. Set of hand instruments 1 2
(specifications required)
13. Sterilizer trays for autoclave 4 4
14, Ultrasonic cleaner capacity 1 1
3.51ts
15. Variable Intensity Desirable 1 1
polymerization equipments -
VLC units
16. Conventional VLC units one 2 4
for every two chairs
17. Needle destroyer 2 2
18. Magnifying loupes one for 1 2
students and one for faculty
19. LCD projector 1 1
20. Composite kits with different 2 4
shades and polishing kits
21. Ceramic finishing kits, metal In ceramic labs 2 3
finishing Kits
22. Amalgam finishing kits 2 3
23. RVG with x-ray machine 1 1
developing kit
24. Chair side micro abrasion 1 1
25. Bleaching unit 1 1
26. Instrument retrieval kits 1 1
27. Computer with internet 1 1
connection with attached
printer and scanner
28. Refrigerator 1 1
29. Equipments for casting
procedures
30. Equipments for ceramics 1 1
including induction casting
machines/ burnout preheat
furnaces/ wax elimination
furnaces
31. Lab micro motor/ metal 1 1
grinders / sand blasters/
polishing lathes/ duplicator
equipment/ vacuum
investment equipments
32. Laser (preferably hard tissue) 1 1
33. Face bow with semi adjustable 1 2
articulator

DEPARTMENT : ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS

S. No.

NAME

SPECIFICATION

Quantity

Availability
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1. Dental Chairs and Unit Electrically operated with | One chair & unit
shadow less lamp, | per PG student
spittoon, 3 way syringe, | and Two chairs
instrument tray and | with unit for the
motorized suction faculty

2. 1 Unit | 2 Units
3. Vacuum /pressure 1 1
moulding unit
4. Hydrogen soldering unit 1 1
5. Lab micromotor 3 5
6. Spot welders 3 5
7. Model trimmer (Double 2 3
disc)
8. Light curing unit 2 2
9. High intensity light curing 1 2
unit
10. Polishing lathes 2 3
11. Tracing tables 3 5
12. SLR digital camera 1 1
13. Scanner with 1 1
transparency adapter
14. X-ray viewer 3 4
15. LCD projector 1 1
16. Autoclaves for bulk 1 1
instrument Sterilization
vacuum (Front loading)
17. Needle destroyer 1 1
18. Dry heat sterilizer 1 1
19. Ultrasonic scaler 1 1
20. Sets of Orthodontic pliers 3 3
21. Orthodontic impression 3 5
trays
22. Ultrasonic cleaner 1 1
capacity 3.5 Its
23. Electropolisher 1 1
24, Typodonts with full teeth 3 3
set
25. Anatomical articulator 1 1
with face bow
attachments
26. Free plane articulators 1 1
27. Hinge articulators 4 4
28. Computer software for 1 1
cephalometrics
29. Computer with internet 1 1
connection with attached
printer and scanner
30. Refrigerator 1 1

DEPARTMENT: ORAL & MAXIILOFACIAL PATHOLOGY AND ORAL MICROBIOLOGY

S. No.

NAME

SPECIFICATION

Quantity

Availability

1.

2 Units

1 Unit |
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2. Dental Chairs and Units Electrically operated | 3 6
with shadow less
lamp, spittoon, 3 way
syringe, instrument
tray and suction
2. Adequate laboratory Reasonable quantity
JODVVZDUHYV DV should be made
for processing of biopsy available
specimens and staining.
3. Adequate tissue capsules | Reasonable quantity
/ tissue embedding should be made
cassettes available
4. Paraffin wax bath thermostatically 1 1
controlled
5. Leuckhart pieces 10 10
6. Block holders 25 25
7. Microtome Manual 1 1
8. Microtome semi tautomated 1 1
9. Tissue floatation water thermostatically 1 1
bath controlled
10. Slide warming table 1 1
11. Steel slide racks for 5 5
staining
12. Diamond glass marker 2 2
13. Research microscope with 1 1
phase contrast, dark field,
polarization, image
analyzer ,
photomicrography
attachments
14. Multi head microscope Penta headed 1 1
15. Binocular compound 2 for 4 for
microscope faculty and | faculty and
one per one per
student student
16. Stereo microscope 1 1
17. Aluminum slide trays 5 5
18. Wooden / plastic slide 5 5
boxes
19. Wax block storing cabinet 5,000 10,000
capacity capacity
20. Slide storing cabinet 5,000 10,000
capacity capacity
21. Refrigerator 1 1
22. Pipettes 5 5
23. Surgical kit for biopsy 3 6
24. Immuno histo chemistry 1 1
lab
25. Computer with Internet 1 1
Connection with attached
printer and scanner
26. LCD projector 1 1
27. Desirable Equipment
28. Cryostat 1 1
29. Fluorescent microscope 1 1
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30. Hard tissue microtome 1 1
31. Tissue storing cabinet 1 1
(frozen)
32. Microwave 1 1
DEPARTMENT : PUBLIC HEALTH DENTI STRY
S. No. NAME | SPECIFICATION | Quantity Availability
Instruments in the department for comprehensive Oral
health care programme
1. Dental chairs Electrically operated One chair
with shadowless and unit
lamp, spittoon, 3 way per post-
syringe, instrument graduate
tray and motorized student
suction, micromotor and one
attachment with chair with
contra angle unit for the
handpiece,airoter faculty
attachment,
ultrasonic scaler
(Piezo) with
detachable
autoclavable hand
piece with min 3 tips.
2. 1 Unit 2 Units
3. Extraction forceps 4 sets 6 sets
4. Filling instruments 4 sets 6 sets
5. Scaling instruments Supra gingival 4 sets 6 sets
scaling
6. Amalgamator 1 1
7. Pulp tester 1 1
8. Autoclave 1 1
9. X-ray viewer 1 1
10. Instrument cabinet 1 1
11. LCD or DLP multimedia 1 1
projector
12. Computer with internet 1 1
connection with attached
printer and scanner
13. For peripheral d ental care or field programme
14. Staff bus 1 1
15. Mobile dental clinic fitted 1 1
with at least 2 dental
chairs with complete
dental unit with fire
extinguisher
16. Ultrasonic scaler, 1 2
17. Ultrasonic cleaner 1 1
capacity 3.5 Its
18. Compressor One with chair
19. Generator 1 1
20. Public address system, 1 1
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audio-visual aids

21. Television 1 1
22. Digital Versatile Disc 1 1
Player
23. Instrument cabinet, 1 1
emergency medicine Kkits,
Blood pressure apparatus
24. Portable oxygen cylinder 1 1
25. Portable chair 1 1
26. Refrigerator 1 1

DEPARTMENT : PAEDODONTICS AND PREVENTIVE DENTISTRY

S. No. NAME SPECIFICATION Quantity Availability
1. Dental Chairs and Units Electrically operated One chair and unit
with shadowless per post-graduate
lamp, spittoon, 3 way student and Two
syringe, and chairs with unit for
motorised suction, the faculty
micromotor
attachment with
contra angle
miniature
handpiece,airotor
attachment with
miniature handpiece,
dental operater stool
(40% dental chairs
shall be pedo chairs)
2. 1 Unit 2
Units
3. Pedo extraction forceps 3 4
sets
4. Autoclaves for bulk 1 2
instrument sterilization
vacuum (Front loading)
5. RVG with intra oral x-ray 1 1
unit
6. Automatic developer 1 1
7. Pulp tester 2 3
8. Apex locator 1 1
9. Rubber dam kit One set per student 1 1
10. Injectable GP condenser 1 1
11. Endodontic pressure 1 1
syringe
12. Glass bead steriliser 2 4
13. Spot welder 2 3
14. Ultrasonic scalers 2 4
15. Needle destroyer 1 1
16. Formalin chamber 1 1
17. Ultrasonic cleaner 1 1
capacity 3.5 Its
18. X-ray viewer 2 3
19. Amalgamator 1 2
20. Plaster dispenser 2 2
21. Dental lathe 1 2
22. Vibrator 2 3
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23.

Typodonts

One set per student

24.

Soldering unit

25.

Band pinching beak pliers

2 Sets

26.

Proximal contouring pliers

N

27.

Crown crimping pliers

N

28.

Double beak pliers
anterior and posterior

n
WWw@ Nk
(2]

N

29.

Lab micro motor

30.

Acryliser

31.

Magnifying loupes

32.

Conscious sedation unit

Desirable

33.

Pulse oxymeter

34.

Phantom head table with
attached Light, Airotor
and micro motor

One set per each
P.G. Student

PRk~
PRk w

35.

Computer with internet
connection with attached
printer and scanner

36.

LCD projector

=
=

37.

Refrigerator

DEPARTMENT: ORAL MEDICINE AND RADIOLOGY

S. No.

NAME

SPECIFICATION

Quantity

Availability

1.

Dental Chairs and Units

Electrically operated
with shadowless
lamp, spittoon, 3 way
syringe, instrument
tray and suction

One chair and unit
per post-graduate
student and one
chair with unit for the
faculty

1 Unit 2 Units

win

RVG with intra oral
radiography machine
(FDA Approved)

55-70 kVp with digital
compatibility

1 1

Extra oral radiography
machine

100 kvp

Panoramic radiography
(OPG) machine with

cephalometric and TMJ
attachment with printer

Digital compatibility

Intra-oral camera

Pulp tester

Autoclave

Punch biopsy tool

Biopsy equipment

Surgical trolley

Emergency medicines kit

Extra oral cassettes with
intensifying screens
(Conventional and rare
earth)

AR NRNRNE
o NN Wik IN

Lead screens

Lead aprons

Lead gloves

Radiographic filters
(Conventional and rare

R INININ
R INININ
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earth)

Dark room with safe light 1 1
facility

Automatic radiographic 2 2
film processors

Radiographic film storage 1 1
lead containers

Thyroid collars 1 1
Digital 1 1
sphygmomanometer

Digital blood glucose 1 1
tester

Digital camera 1 1
X-ray viewer boxes 2 3
Lacrimal probes 2 sets 2 Sets
Sialography cannula 2 sets 2 Sets
[lluminated mouth mirror 2 2
and probe

Computer with internet 1 1
connection with attached

printer and scanner

LCD projector 1 1
Refrigerator 1 1
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SCHEDULE-VIII
(See regulation 28)

CLINICAL MATERIAL

FOR COLLEGES WITH 50 UG ADMISSIONS
Minimum Requirement (both UG & PG together)

Conservative Dentistry and Endodontics

. . 2nd & 3rd .
Unit Starting MDS 1%t Renewal Recognition
Renewal
15t Unit 35 40 50 50
2" Unit 60 70 80 80
Oral Medicine & R adiology
. . 2nd & 3rd .
Unit Starting MDS 1% Renewal Recognition
Renewal
15t Unit 75 80 90 100
2" Unit 110 120 130 130
Oral & Maxillofacial Surgery
. . 2nd & Srd .
Unit Starting MDS 1%t Renewal Recognition
Renewal
. 30 35 40 40
st
1 Unit (1+4) (1+8) (2+10) (2+10)
ond Unit 50 60 70 70
(2+12) (2+14) (2+16) (2+16)

The average of Major Surgeries + Minor Surgeries per week are mentioned above in the

brackets

Oral & Maxillofacial Pathology and Oral Microbiology

. . 3rd & 4th .
Unit Starting MDS 2" Renewal Recog nition
Renewal
15t Unit 1+2+3 1+3+3 1+3+5 1+3+5
2" Unit 2+4+6 2+5+8 2+6+10 2+6+10
* (Biopsy + Cytology + Hematology per week)
Orthodontics & Dentofacial Orthopedics
. . nd 3rd & 4th .
Unit Starting MDS 2" Renewal Renewal Recognition
15t Unit 15 20 25 25
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2" Unit 30 35 40 40
Pediatric Dentistry
3rd & 4th
Unit Starting MDS 2" Renewal Recognition
Renewal
15t Unit 20 25 30 30
2" Unit 35 40 45 45
Periodontology
. . 3rd & 4th .
Unit Starting MDS 2" Renewal Recognition
Renewal
15t Unit 30 35 40 40
2" Unit 50 60 70 70
Prosthodontics and Crown & Bridge
. . 3rd & 4th .
Unit Starting MDS 2" Renewal Recognition
Renewal
15t Unit 20 25 30 30
2" Unit 35 40 50 50
Public Health Dentistry (including Patients in Satellite Clinics)
rd th
Unit Starting MDS 2" Renewal Senivtal Recognition
15t Unit 30 35 40 40
2" Unit 50 55 60 60
FOR COLLEGES WITH 100 UG ADMISSIONS:
Minimum Requirement (both UG & PG together)
Conservative Dentistry and Endodontics
. . 3rd & 4th .
Unit Starting MDS 2" Renewal Renewal Recognition
15t Unit 50 60 70 70
2" Unit 80 90 100 100
Oral Medicine & Radiology
. . 3rd & 4th .
Unit Starting MDS 2" Renewal Renewal Recognition
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15t Unit 100 120 140 150
2" Unit 160 170 180 180
Oral & Maxillofacial Surgery
. . 3rd & 4th .
Unit Starting MDS 2" Renewal Recognition
Renewal
18t Unit 40 50 60 60
(1+4) (1+8) (2+10) (2+10)
ond Unit 70 80 100 100
(2+12) (2+14) (2+16) (2+16)
The average of Major Surgeries + Minor Surgeries per week are mentioned above in the
brackets()
Oral & Maxillofacial Pathology and Oral Micro __biology
. . 3rd & 4th .
Unit Starting MDS 2" Renewal Recognition
Renewal
15t Unit 1+3+5 1+6+5 2+6+10 2+6+10
2" Unit 3+6+12 3+7+12 3+7+14 3+7+14
* (Biopsy + Cytology + Hematology per week)
Orthodontics & Dentofacial Orthopedics
: . nd | 31 & 4t .
Unit Starting MDS 2" Renewa Renewal Recognition
15t Unit 20 25 30 30
2" Unit 40 45 50 50
Pediatric Dentistry
. . 3rd & 4th .
Unit Starting MDS 2" Renewal Recognition
Renewal
15t Unit 30 35 40 40
2" Unit 50 55 60 60
Periodontology
. . 3rd & 4th .
Unit Starting MDS 2" Renewal Recognition
Renewal
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15t Unit 40 50 60 60
2" Unit 80 90 100 100
Prosthodontics and Crown & Bridge
: : 3d g 4th .
Unit Starting MDS 2" Renewal Recognition
Renewal
15t Unit 30 35 40 40
2" Unit 50 55 60 60
Public Health Dentistry (including P atients in Satellite Clinics)
rd th
Unit Starting MDS 2" Renewal 3% &4 Recognition
Renewal
15t Unit 40 45 50 50
2" Unit 60 65 70 70
LOG BOOK
TABLE 1
ACADEMIC ACTIVITIES ATTENDED
Name : Admission Year:
College :
Type of activity (Specify Se minar, Journal
Date club, presentation, under -graduate Particulars
teaching )
TABLE 2
ACADEMIC PRESENTATIONS MADE BY THE TRAINEE
Name : Admission Year:
College :
Type of activity (Specify Semina r, Journal
Date Topic club, presentatio n, under -graduate
teaching )
TABLE 3
DIAGNOSTIC AND OPERATIVE PROCEDURES PERFORMED
Name: Admission Year:
College:
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Date

Name

OP No

Procedure

Category
O, A, PA PI

Key:

O-Washed up and observed-Initial six months of admission
A-Assisted senior surgeon-I year MDS

PA- Performed procedure under the direct supervision of a senior surgeon-Il year MDs

Pl-Performed independently #ll year MDS
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SCHEDULE #*IX
(See regulation 24)

29. SYALLBUS FOR M.D.S. IN VARIOUS SPECIALTIES

The syllabus for MDS course includes both Applied Basic Sciences and subjects of
concerned specialty. The syllabus in Applied Basic Sciences shall vary according to the
particular specialty; similarly the candidates shall also acquire adequate knowledge in
other subjects related to their respective specialty.

1. PROSTHODONTICS AND CROWN & BRIDGE
AIM:

To train the dental graduates so as to ensure higher level of competence in both general
and specialty areas of Prosthodontics and prepare candidates with teaching, research
and clinical abilities including prevention and after care in Prosthodontics *removable
dental prosthodontics, fixed dental prosthodontics (Crown &Bridge), implantology,
maxillofacial prosthodontics and esthetic dentistry.

GENERAL OBJECTIVES OF THE COURSE:

Training program for the dental graduates in Prosthetic dentistry + removable dental
prosthodontics, fixed dental prosthodontics (Crown & Bridge), implantology, maxillofacial
prosthodontics and esthetic dentistry and Crown & Bridge including Implantology is
structured to achieve knowledge and skill in theoretical and clinical laboratory, attitude,
communicative skills and ability to perform research with a good understanding of social,
cultural, educational and environmental background of the society.

X To have adequate acquired knowledge and understanding of applied basic and systemic
medical sciences, both in general and in particularly of head and neck region.

x The postgraduates should be able to provide Prosthodontic therapy for patients with
competence and working knowledge with understanding of applied medical, behavioral
and clinical science, that are beyond the treatment skills of the general BDS graduates
and MDS graduates of other specialties,

X To demonstrate evaluative and judgment skills in making appropriate decisions regarding
prevention, treatment, after care and referrals to deliver comprehensive care to patients.

KNOWLEDGE:

The candidate should possess knowledge of applied basic and systemic medical
sciences.

x On human anatomy, embryology, histology, applied in general and particularly to head
and neck, Physiology & Biochemistry, Pathology Microbiology & virology; health and
diseases of various systems of the body (systemic) principles in surgery and medicine,
pharmacology, nutrition, behavioral science, age changes, genetics, Immunology,
Congenital defects & syndromes and Anthropology, Bioengineering, Bio-medical &
Biological Principles

x The student shall acquire knowledge of various Dental Materials used in the specialty and
be able to provide appropriate indication, understand the manipulation characteristics,
compare with other materials available, be adept with recent advancements of the same.

x Students shall acquire knowledge and practice of history taking, Diagnosis, treatment
planning, prognosis, record maintenance of oral, craniofacial and systemic region.

x Ability for comprehensive rehabilitation concept with pre prosthetic treatment plan
including surgical re-evaluation and prosthodontic treatment planning, impressions, jaw
relations, utility of face bows, articulators, selection and positioning of teeth, teeth
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arrangement for retention, stability, esthetics, phonation, psychological comfort, fit
and insertion.

Instructions for patients in after care and preventive Prosthodontics and management of
failed restorations shall be possessed by the students.

Understanding of all the applied aspects of achieving physical, psychological well-being
of the patients for control of diseases and / or treatment related syndromes with the
patient satisfaction and restoring function of Cranio mandibular system for a quality life of
a patient.

Ability to diagnose and plan treatment for patients requiring Prosthodontic therapy

Ability to read and interpret radiographs, and other investigations for the purpose of
diagnosis and treatment planning.

The theoretical knowledge and clinical practice shall include principles involved for
support, retention, stability, esthetics, phonation, mastication, occlusion, behavioral,
psychological, preventive and social aspects of Prosthodontics science of Oral and
Maxillofacial Prosthodontics and Implantology

Tooth and tooth surface restorations, Complete denture Prosthodontics, removable partial
denture Prosthodontics, fixed prosthodontics and maxillofacial and Craniofacial
Prosthodontics, implants and implant supported Prosthodontics, T.M.J. and occlusion,
craniofacial esthetics, and biomaterials, craniofacial disorders, problems of psychogenic
origin.

Should have knowledge of age changes, geriatric psychology, nutritional considerations
and prosthodontic therapy in the aged population.

Should have ability to diagnose failed restoration and provide prosthodontic therapy and
after care.

Should have essential knowledge on ethics, laws, and Jurisprudence and Forensic
Odontology in Prosthodontics.

Should know general health conditions and emergency as related to prosthodontics
treatment like allergy of various materials and first line management of aspiration of
prosthesis

Should identify social, cultural, economic, environmental, educational and emoaotional
determinants of the patient and consider them in planning the treatment.

Should identify cases, which are outside the area of his specialty / competence, refer
them to appropriate specialistsand perform interdisciplinary case management.

To advice regarding case management involving surgical and interim treatment

Should be competent in specialization of team management in craniofacial prosthesis
design.

To have adequate acquired knowledge, and understanding of applied basic, and systemic
medical science knowledge in general and in particular to head and neck regions.

Should attend continuing education programmes, seminars and conferences related to
Prosthodontics, thus updating himself/herself.

To teach and guide his/her team, colleagues and other students.

Should be able to use information technology tools and carry out research both in basic
and clinical areas, with the aim of publishing his/ her work and presenting his/her work at
various scientific forums.

Should have an essential knowledge of personal hygiene, infection control, prevention of
cross infection and safe disposal of waste, keeping in view the risk of transmission of
potential communicable and transmissible infections like Hepatitis and HIV.

Should have an ability to plan and establish Prosthodontics clinic/hospital teaching
department and practice management.

Should have a sound knowledge (of the applications in pharmacology, effects of drugs on
oral tissues and systems of body and in medically compromised patients.

SKILLS:

The candidate should be able to examine the patients requiring Prosthodontic therapy,
investigate the patient systemically, analyze the investigation results, radiographs,
diagnose the ailment, plan the treatment, communicate it with the patient and execute it.
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To understand the prevalence and prevention of diseases of craniomandibular system
related to prosthetic dentistry.

The candidate should be able to restore lost functions of stomatognathic system like
mastication, speech, appearance and psychological comforts by understanding
biological, biomedical, bioengineering principles and systemic conditions of the patients
to provide quality health care in the craniofacial regions.

The candidate should be able to demonstrate good interpersonal, communication skills
and team approach in interdisciplinary care by interacting with other specialties including
medical specialty for planned team management of patients for craniofacial & oral
acquired and congenital defects, temporomandibular joint syndromes, esthetics, Implant
supported Prosthetics and problems of Psychogenic origins.

Should be able to demonstrate the clinical competence necessary to carry out
appropriate treatment at higher level of knowledge, training and practice skills currently
available in their specialty area with a patient centered approach.

Should be able to interpret various radiographs like IOPA, OPG, CBCT and CT. Should
and be able to plan and modify treatment plan based on radiographic findings

Should be able to critically appraise articles published and understand various
components of different types of articles and be able to gather the weight of evidence
from the same

To identify target diseases and create awareness amongst the population regarding
Prosthodontic therapy.

To perform Clinical and Laboratory procedures with a clear understanding of
biomaterials, tissue conditions related to prosthesis and have required dexterity & skill for
performing clinical and laboratory all procedures in fixed, removable, implant,
maxillofacial, TMJ and esthetics Prosthodontics.

To carry out necessary adjunctive procedures to prepare the patient before prosthesis
like tissue preparation and preprosthetic surgery and to prepare the patient before
prosthesis / prosthetic procedures

To understand demographic distribution and target diseases of Cranio mandibular region
related to Prosthodontics.

ATTITUDES:

To adopt ethical principles in Prosthodontic practice, Professional honesty, credibility and

integrity are to be fostered. Treatment to be delivered irrespective of social status, caste,

creed or religion of patient.

Should be willing to share the knowledge and clinical experience with professional
colleagues.

Should develop an attitude towards quality, excellence, non-compromising in treatment.

Should be able to self-evaluate, reflect and improve on their own.

Should pursue research in a goal to contribute significant, relevant and useful
information, concept or methodology to the scientific fraternity.

Should be able to demonstrate evidence -based practice while handling cases

Should be willing to adopt new methods and techniques in prosthodontics from time to

time based on scientificre VHDUFK ZKLFK DUH LQ SDWLHQWTTV EHVW LC
6KRXOG UHVSHFW SDWLHQWTTV ULJKWYVY DQG SULYLOHJHV L«
right to seek second opinion.

COMMUNICATIVE ABILITIES:

To develop communication skills, in particular and to explain treatment options available
in the management.

To provide leadership and get the best out of his / her group in a congenial working
atmosphere.

Should be able to communicate in simple understandable language with the patient and
explain the principles of prosthodontics to the patient. He/She should be able to guide
and counsel the patient with regard to various treatment modalities available.
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x To develop the ability to communicate with professional colleagues through various
media like Internet, e-mails, videoconferences etc. to render the best possible treatment.
Should demonstrate good explanatory and demonstrating ability as a teacher in order to
facilitate learning among students

COURSE CONTENTS:

The course content has been identified and categorized as essential knowledge given
below.

ESSENTIAL KNOWLEDGE:

The topics to be considered are Applied Basic Sciences, Oral and Maxillofacial
Prosthodontics and Implantology

APPLIED BASIC SCIENCES:

Should develop thorough knowledge on the applied aspects of Anatomy, Embryology,
Histology particularly head and neck, Physiology, Biochemistry, Pathology, Microbiology,
Virology, Pharmacology, Health and systematic diseases principles in surgery medicine
and Anesthesia, Nutrition, Behavioral sciences, age changes, genetics, Dental Material
Science, congenital defects and Syndromes and Anthropology, Biomaterial Sciences,
Bio-engineering and Bio-medical and Research Methodology as related to Masters
degree Prosthodontics and Crown & Bridge including Implantology

It is desirable to have adequate knowledge in Bio-statistics, Research Methodology and
use of computers to develop necessary teaching skills in the specialty of Prosthodontics
including crown and bridge.

APPLIED ANATOMY OF HEAD AND NECK:

General Hum an Anatomy #5ross Anatomy, anatomy of Head and Neck in detail:Cranial
and facial bones, TMJ and function, muscles of mastication and facial expression,
muscles of neck and back including muscles of deglutition and tongue, arterial supply and
venous drainage of the head and neck, anatomy of the Para nasal sinuses in relation to
the V™" cranial nerve. General considerations of the structure and function of the brain,
brief considerations of V, VII, Xl, XIlI, cranial nerves and autonomic nervous system of the
head and neck. The salivary glands, Pharynx, Larynx Trachea, Oesophagus, Functional
Anatomy of masticatory muscles, Deglutition, speech, respiration, and circulation, teeth
eruption, morphology, occlusion and function. Anatomy of TMJ, its movements and
myofacial pain dysfunction syndrome.

Embryology iDevelopment of the face, tongue, jaws, TMJ, Paranasal sinuses,pharynx,
larynx, trachea, esophagus, Salivary glands, Development of oral and Para oral tissues
including detailed aspects of tooth formation.

Growth & Development d#acial form and Facial growth and development overview
ofDentofacial growth process and physiology from foetal period to maturity and old age,.
General physical growth, functional and anatomical aspects of the head, changes in
craniofacial skeletal development, relationship between development of the dentition and
facial growth.

Dental Anatomy  #Anatomy of primary and secondary dentition, concept of
occlusion,mechanism of articulation, and masticatory function. Detailed structural and
functional study of the oral and Para oral tissues, normal occlusion, development of
occlusion in deciduous mixed and permanent dentitions, root length, root configuration &
tooth-numbering systems.
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Histology  shistology of enamel, dentin, Cementum, periodontal ligament and
alveolarbone, pulpal anatomy, histology and biological consideration. Salivary glands and
Histology of epithelial tissues including glands.

Histology of general and specific connective tissue including bone, , Salivary glands,
Histology of skin, oral mucosa, respiratory mucosa, connective tissue, bone, cartilage,
cellular elements of blood vessels, blood, lymphatics, nerves, muscles, tongue and tooth

Cell biology iBrief study of the structure and function of the mammalian cell
Components of the cell and functions of various types of cells and their consequences
with tissue injury

APPLIED PHYSIOLOGY AND NUTRITION :

Introduction, Mastication, deglutition, digestion and assimilation, Homeostasis, fluid and
electrolyte balance, blood composition, volume, function, blood groups and hemorrhage,
Blood transfusion, circulation, Heart, Pulse, Blood pressure, capillary and lymphatic
circulation. Shock, respiration, control, anoxia, hypoxia, asphyxia, artificial respiration.
Endocrine glands in particular reference to pituitary, parathyroid and thyroid glands and
sex hormones. Role of calcium and Vit D in growth and development of teeth, bone and
jaws. Role of Vit. A, C and B complex in oral mucosal and periodontal health. Physiology
and function of the masticatory system. Speech mechanism, mastication, swallowing and
deglutition mechanism, salivary glands and Saliva

Endocrines xGeneral principles of endocrine activity and disorders relating to pituitary,
thyroid, pancreas, parathyroid, adrenals, gonads, including pregnancy and lactation.
Physiology of saliva, urine formation, normal and abnormal constituents, Physiology of
pain, Sympathetic and parasympathetic nervous system, neuromuscular co-ordination of
the stomatognathic system.

Applied Nutriti on *General principles, balanced diet, effect of dietary deficiencies and
starvation, Diet, digestion, absorption, transportation and utilization & diet for elderly
patients.

APPLIED BIOCHEMISTRY:

General principles governing the various biological activities of the body, such as osmotic
pressure, electrolytic dissociation, oxidation-reductionCarbohydrates, proteins, liquids and
their metabolism, Enzymes, Vitamins, and minerals, Hormones, Blood, Metabolism of
inorganic elements, Detoxification in the body & anti metabolites.

APPLIED PHARMACOLOGY AND THERAPEUTICS:

Dosage and mode of administration of drugs. Action and fate of drugs in the body, Drug
addiction, tolerance and hypersensitive reactions, Drugs acting on the central nervous
system, general anesthetics hypnotics, analeptics and tranquilizers. Local anesthetics,
Chemotherapeutics and antibiotics, Antitubercular and anti syphilitic drugs, Analgesics
and antipyretics, Antiseptics, styptics, Sialogogues and antisialogogues, Haematinics,
Cortisones, ACTH, insulin and other antidiabetics vitamins: A, D, B £complex group C, K
etc. Chemotherapy and Radiotherapy. Drug regime for antibiotic prophylaxis and
infectious endocarditis and drug therapy following dental surgical treatments like
placement of implants, pre and peri prosthetic surgery

APPLIED PATHOLOGY:

Inflammation, repair and degeneration, Necrosis and gangrene, Circulatory disturbances,
Ischaemia, hyperaemia, chronic venous congestion, oedema, thrombosis, embolism and
infarction. Infection and infective granulomas, Allergy and hypersensitive reactions,
Neoplasms; Classification of tumors, Carcinogenesis, characteristics of benign and
malignant tumors, spread of tumors. Applied histo pathology and clinical pathology.
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APPLIED MICROBIOLOGY:

Immunity, knowledge of organisms commonly associated with diseases of the oral cavity
(morphology cultural characteristics etc) of strepto, staphylo, , Clostridia group of
organisms, Spirochaetes, organisms of tuberculosis, leprosy, diphtheria, actinomycosis
and moniliasis etc. Virology, Cross infection control, sterilization and hospital waste
management

APPLIED ORAL PATHOLOGY:

Developmental disturbances of oral and Para oral structures, Regressive changes of
teeth, Bacterial, viral and mycotic infections of the oral cavity. Dental caries, diseases of
pulp and periapical tissues, Physical and chemical injuries of the oral cavity, oral
manifestations of metabolic and endocrine disturbances, Diseases of the blood and blood
forming organism in relation to the oral cavity, Periodontal diseases, Diseases of the skin,
nerves and muscles in relation to the Oral cavity.

LABORATORY DETERMINATIONS:

Blood groups, blood matching, R.B.C. and W.B.C. count, Bleeding and clotting time, PT,
PTT and INR Smears and cultures zurine analysis and culture. Interpretation of RBS,
Glycosylated Hb, GTT

BIOSTATISTICS:

Characteristics and limitations of statistics, planning of statistical experiments, sampling,
collection, classification and presentation of data (Tables, graphs, pictograms etc) &
Analysis of data, parametric and non parametric tests

Introduction to Biostatistics - Scope and need for statistical application to biological

data. Definition of selected terms *scale of measurements related to statistics, Methods

of collecting data, presentation of the statistical diagrams and graphs.

Frequency curves, mean, mode of median, Standard deviation and co-efficient of
variation, Correlation * Co-efficient and its significance, Binominal distributions normal
distributionand PRLVVRQTYV GLVWULEXWLRQ 7HVWYV RI VLJQLILFDQ

RESEARCH METHODOLOGY :

Understanding and evaluating dental research, scientific method and the behavior of
scientists, understanding to logic * inductive logic + analogy, models, authority,
hypothesis and causation,. Measurement and Errors of measurement, presentation of
results, Reliability, Sensitivity and specificity diagnosis tests and measurements,
Research Strategies, Observation, Correlation, Experimentation and Experimental
design. Logic of statistical in(ter)ferences, balance judgements, judgement under
uncertainty, clinical vs., scientific judgement, problems with clinical judgement, forming
scientific judgements, the problem of contradictory evidence, citation analysis as a Means
of literature evaluation, influencing judgement :

Protocol writing for experimental, observational studies, survey including hypothesis,
PICO statement, aim objectives, sample size justification, use of control/placebo,
standardization techniques, bias and its elimination, blinding, evaluation, inclusion and
exclusion criteria.

APPLIED RADIOLOGY:

Introduction, radiation, background of radiation, sources, radiation biology, somatic
damage, genetic damage, protection from primary and secondary radiation, Principles of
X-ray production, Applied principles of radio therapy and after care.
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ROENTGENOGRAPHIC TECHNIQUES:

Intra oral, extra oral roentgenography, Methods of localization digital radiology and ultra
sounds. Normal anatomical landmarks of teeth and jaws in radiograms,
temporomandibular joint radiograms, neck radiograms.

Use of CT and CBCT in prosthodontics

APPLIED MEDICINE:

Systemic diseases and (its) their influence on general health and oral and dental health.
Medical emergencies like syncope, hyperventilation, angina, seizure, asthma and
allergy/anaphylaxis in the dental offices z Prevention, preparation, medico legal
consideration, unconsciousness, respiratory distress, altered consciousness, seizures,
drug related emergencies, chest pain, cardiac arrest, premedication, prophylaxis and
management of ambulatory patients, resuscitation, applied psychiatry, child, adult and
senior citizens.

APPLIED SURGERY & ANESTHESIA:

General principles of surgery, wound healing, incision wound care, hospital care, control
of hemorrhage, electrolyte balance. Common bandages, sutures, splints, shifting of
critically ill patients, prophylactic therapy, bone surgeries, grafts, etc, surgical techniques,
nursing assistance, anesthetic assistance.

Principles in speech therapy, surgical and radiological craniofacial oncology, applied
surgical ENT and ophthalmology.

APPLIED PLASTIC SURGERY':

Applied understanding and assistance in programs of plastic surgery for prosthodontics
therapy.

APPLIED DENTAL MATERIALS:

Students should have understanding of all materials used for treatment of craniofacial
disorders zClinical, treatment, and laboratory materials, associated materials, technical
considerations, shelf life, storage, manipulations, sterilization, and waste management.

Students shall acquire knowledge of testing biological, mechanical and other physical
properties of all materials used for the clinical and laboratory procedures in prosthodontic
therapy.

x Students shall acquire full knowledge and practice of Equipments, instruments,
materials, and laboratory procedures at a higher level of competence with
accepted methods.

All clinical practices shall involve personal and social obligation of cross infection control,
sterilization and waste management.

ORAL AND MAXILLOFACIAL PROSTH ODONTICS AND IMPLANTOLOGY:

NON-SURGICAL AND SURGICAL METHODS OF PROSTHODONTICS AND
IMPLANTOLOGY

a. Prosthodontic treatment for completely edentulous patients + Complete
dentures, immediate complete dentures, single complete dentures, tooth
supported complete dentures & Implant supported Prosthesis for completely
edentulous patients for typical and atypical cases

b. Prosthodontic treatment for partially edentulous patients: - Clasp-retained
acrylic and cast partial dentures, transitional dentures, immediate dentures,
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intra coronal and extra coronal precision attachments retained partial
dentures & maxillofacial prosthesis for typical and atypical cases

Prosthodontic treatment for edentulous patients: - Complete Dentures and
Implant supported Prosthesis.

Complete Denture Prosthesis + ' HILQLWLRQV WHUPLQRORJLHV * 3 7
dental terminology

Scope of Prosthodontics * The Cranio Mandibular system and its functions, the
reasons for loss of teeth, consequences of loss of teeth and treatment modality with
various restorations and replacements

Edentulous Predicament , Biomechanics of the edentulous state,
Supportmechanism for the natural dentition and complete dentures, Biological considerations,
Functional and Para functional considerations, Esthetic, behavioral and adaptive responses,
Temporomandibular joints changes.

Effects of aging of edentulous patients iaging population, distribution
andedentulism in old age, impact of age on edentulous mouth * Mucosa, Bone, saliva, jaw
movements in old age, taste and smell, nutrition, aging, skin and teeth, concern for personal
appearance in old age

Sequelae caused by wearing complete denture #he denture in the
oralenvironment +Mucosal reactions, altered taste perception, burning mouth syndrome, gagging,
residual ridge (reduction) resorption, denture stomatitis, flabby ridge, denture irritation hyperplasia,
traumatic Ulcers, Oral cancer in denture wearers, nutritional deficiencies, masticatory ability and
performance, nutritional status and masticatory functions.

Temporomandibular disorders in edentulous patients #pidemiology,etiology
and management, Pharmacotherapy, Physical modalities, and Bio-behavioral modalities

Nutrition Care for the denture wearing patient #Ampact of dental status onfood
intake, Gastrointestinal functions, nutritional needs and status of older adults, Calcium and bone
health, vitamin and herbal supplementation, dietary counseling and risk factor for malnutrition in
patients with dentures and when teeth are extracted.

Preparing patient for complete denture patients Diagnosis and treatment
planning for edentulous and partially edentulous patients *familiarity with patients, principles of
perception, health questionnaires and identification data, problem identification, prognosis and
treatment identification data, problem identification, prognosis and treatment planning =+
contributing history +tSDWLHQWfV KLVWRU\ VRFLDO +tQIRUPDWLRQ PHGLF|

systemic status with special reference to debilitating diseases, diseases of the
joints, cardiovascular disorders, diseases of the skin, neurological disorders, oral
malignancies, climacteric, use of drugs, mental health + mental attitude,
psychological changes, adaptability, geriatric changes +physiologic, pathological,
pathological and intra oral changes. Intra oral health +mucus membrane, alveolar
ridges, palate and vestibular sulcus and dental health.
Data collection and recording, visual observation, radiography, palpation,
measurement of sulci or fossae, extra oral measurement, the vertical dimension of
occlusion, diagnostic casts.
Specific observations texisting dentures, soft tissue health, hard tissue health +
teeth, bone
Biomechanical considerations =+ jaw relations, border tissues, saliva, muscular
development tmuscle tone, neuromuscular co-ordination, tongue, cheek and lips.
Interpreting diagnostic findings and treatment planning
Q) Pre prosthetic surgery  #mproving the patients denture bearing areas andridge
relations.
h) Non surgical methods #est for the denture supporting tissues, occlusal
correction of the old prosthesis, good nutrition, conditioning of the patients musculature,
i) Surgical methods  #Correction of conditions, that preclude optimal prosthetic
function xhyperplastic ridge zepulis fissuratum and papillomatosis, frenular attachments
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)

k)

m)

p)

and pendulous maxillary tuberosities, ridge augmentation, maxillary and mandibular oral
implants, corrections of congenital deformities, discrepancies in jaw size, relief of
pressure on the mental foramen, enlargement of denture bearing areas, vestibuloplasty,
ridge augmentation, replacement of tooth roots with Osseo integrated denture implants.

Immediate Denture fAdvantages, Disadvantages, Contraindications,Diagnosis,
treatment planning and Prognosis, Explanation to the patient, Oral examinations,
Examination of existing prosthesis, Tooth modification, Prognosis, Referrals/adjunctive
care, oral prophylaxis and other treatment needs.

First visit, preliminary impressions and diagnostic casts, management of loose

teeth, custom trays, final impressions and master casts, two tray or sectional

custom impression tray, location of posterior limit and jaw relation records, setting
of the posterior denture teeth / verifying jaw relations and the patient try in.

Laboratory phase, setting of anterior teeth, Wax contouring, flasking and boil out,

processing and finishing, surgical templates, surgery and immediate denture

insertion, post operative care and patient instructions, subsequent service for the
patient on the immediate denture.
Over dentures (tooth supported complete dentures) dndications andtreatment planning,
advantages and disadvantages, selection of abutment teeth, loss of abutment teeth, tooth
supported complete dentures. Non-coping abutments, abutment with copings, abutments
with attachments, submerged vital roots, preparations of the retained teeth.

Single Dentures: Single Mandibular denture to oppose natural maxillaryteeth,
single complete maxillary denture to oppose natural Mandibular teeth to oppose a
partially edentulous Mandibular arch with fixed prosthesis, partially edentulous
Mandibular arch with removable partial dentures. Opposing existing complete dentures,
preservation of the residual alveolar ridge, necessity for retaining maxillary teeth and
preventing mental trauma.

Art of communication in the management of the edentulous predicament +
Communication iscope, a model of communication, why communication is important?
What are the elements of effective communication? special significance of doctor / patient
communication, doctor behavior, The iatro sedative (doctor & act of making calm)
recognizing and acknowledging the problem, exploring and identifying the problem,
interpreting and explaining the problem, offering a solution to the problem for mobilizing
their resources to operate in a most efficient way, recognizing and acknowledging the
problem, interpreting and explaining the problem, offering a solution to the problem.
Materials prescribed in the management of edentulous patients - Denture base
materials, General requirements of biomaterials for edentulous patients, requirement of
an ideal denture base, chemical composition of denture base resins, materials used in
the fabrication of prosthetic denture teeth, requirement of prosthetic denture teeth,
denture lining materials and tissue conditioners, cast metal alloys as denture bases +
base metal alloys.

Articulators  + Evolution of concepts, Classification, selection, limitations,
precision, accuracy andsensitivity, and Functions of the articulator and their uses. Recent
advancements including virtual articulator

Fabrication of complete dentures icomplete denture impressions imuscles of
facial expressions and anatomical landmarks, support, retention, stability, aims and
objectives of preservation, support, stability, aesthetics, and retention. Impression
materials and techniques xneed of 2 impressions the preliminary impression and final
impressions.

Developing an analogue / substitute for the maxillary denture bearing area =
anatomy of supporting structures + mucous membrane, hard palate, residual
ridge, shape of the supporting structure and factors that influence the form and
size of the supporting bones, incisive foramen, maxillary tuberosity, sharp spiny
process, torus palatinus, Anatomy of peripheral or limiting structures, labial
vestibule, Buccal vestibule, vibrating lines. Preliminary and final impressions,
impression making, custom tray and refining the custom tray, preparing the tray to
secure the final impression, making the final impression, boxing impression and
making the casts

Developing an analogue / substitute for the Mandibular denture bearing area-

anatomy of supporting structure, crest of the residual ridge, buccal shelf, shape of
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a)

y

u)

v)

supporting structure, mylohyoid ridge, mental foramen, genial tubercles, torus

mandibularis, Anatomy of peripheral or limiting structure z*labial vestibule, Buccal

vestibule, lingual border, mylohyoid muscle, retromylohyoid fossa, sublingual
gland region, alveolingual sulcus, Mandibular impressions =+ preliminary
impressions, custom tray, refining, preparing the tray\, final impressions.

Mandibular movements, Maxillo mandibular relations and concepts of
occlusion * Gnathology, identification of shape and location of arch form #Mandibular
and maxillary occlusion rims, level of occlusal plane and recording of trail denture base,
tests to determine vertical dimension of occlusion, interocclusal & centric relation records.
Biological and clinical considerations in making jaw relation records and transferring
records from the patients to the articulator, Recording of Mandibular movements =+
influence of opposing tooth contacts, temporomandibular joint, muscular involvements,
neuromuscular regulation of Mandibular motion, the envelope of motion, rest position.

Maxillo +Mandibular relations =*the centric, eccentric, physiologic rest position,

vertical dimension, occlusion, recording methods +* mechanical, physiological,

Determining the horizontal jaw relation =+ Functional graphics, tactile or

interocclusal check record method, Orientation / sagittal relation records, Arbitrary

/ Hinge axis and face bow record, significance and requirement, principles and

biological considerations and securing on articulators.

Selecting and arranging artificial teeth and occlusion for the edentulous pati ent £
anterior tooth selection, posterior tooth selection, and principles in

arrangement of teeth, and factors governing the position of teeth thorizontal

& vertical relations. The inclinations and arrangement of teeth for aesthetics,

phonetics and mechanics *to concept of occlusion.

The Try in averifying vertical dimension, centric relation, establishment ofposterior palatal
seal, creating a facial and functional harmony with anterior teeth, harmony of spaces of
individual teeth position, harmony with sex, personality and age of the patient, co-relating
aesthetics and incisal guidance.

Speech considerations with complete dentures & speech production istructural and
functional demands, neuropsychological background, speech production and the roll of
teeth and other oral structures = bilabial sounds, labiodental(s) sounds, linguodental
sounds, linguoalveolar sound, articulatoric characteristics, acoustic characteristics,
auditory characteristics, linguopalatal and linguoalveolar sounds, speech analysis and
prosthetic considerations.

Waxing contouring and processing the dentures their fit and insertion and after

care dfaboratory procedure #wax contouring, flasking andprocessing, laboratory remount
procedures, selective grinding , finishing and polishing.

Critiquing the finished prosthesis tdoctors evaluation, patients evaluation, friends

evaluation, elimination of basal surface errors, errors in occlusion, interocclusal

records for remounting procedures zverifying centric relation, eliminating occlusal
errors.

Special instructions to the patient *appearance with new denture, mastication

with new dentures, speaking with new dentures, oral hygiene with dentures,

preservation of residual ridges and educational material for patients, maintaining
the comfort and health of the oral cavity in the rehabilitated edentulous patients.

Twenty-four hours oral examination and treatment and (preventive) Prosthodontic

* periodontic recall for oral examination 3 to 4 months intervals and yearly

intervals.

Implant suppor ted Prosthesis for partially edentulous patients iScienceof
Osseo integration, clinical protocol (diagnostic,surgical and prosthetic ) for treatment
with implant supported over dentures, managing problems and complications. Implant
Prosthodontics for edentulous patients: current and future directions.

Implant supported prosthesis for partially edentulous patients = Clinical and

laboratory protocol: Implant supported prosthesis, managing problems and

complications

0 Introduction and Historical Review

0 Biological, clinical and surgical aspects of oral implants

o Diagnosis and treatment planning
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Radiological interpretation for selection of fixtures

Splints for guidance fort surgical placement of fixtures

Surgical and Intra oral plastic surgery, if any

Guided bone and Tissue regeneration consideration for implants fixture.
Implant supported prosthesis for complete edentulism and partial edentulism
Occlusion for implant supported prosthesis.

Peri-implant tissue and Management of peri-implantitis

Maintenance and after care

Management of failed restoration.

Work authorization for implant supported prosthesis +definitive instructions,
legal aspects, delineation of responsibility.

O 0OO0OO0OO0OO0OO0OOO0OO

Prosthodontic treatment for partially edentulous patients + Removable partial
Prost hodontics +

a. Scope, definition and terminology, Classification of partially edentulous arches -
UHTXLUHPHQWY RI DQ DFFHSWDEOH PHWKRG RI FODVVI
$SSOHIDWHYV UXOHV IRU DSSO\LQJ WKH .HQQHG\ FODV\
b. Componentsof RP D *

i) major connector #mandibular and maxillary
i) minor connectors, design, functions & form and location of major and minor
connectors, tissue stops, finishing lines, reaction of tissue to metallic coverage

iii) Rest and rest seats +form of the Occlusal rest and rest seat, interproximal
Occlusal rest seats, internal Occlusal rests, possible movements of partial
dentures, support for rests, lingual rests on canines and incisor teeth, incisal rest
and rest seat.

iv) Direct retainers- Internal attachments & extracoronal direct retainers. Relative
uniformity of retention, flexibility of clasp arms, stabilizing reciprocal clasp, criteria
for selecting a given clasp design, the basic principles of clasp design,
circumferential clasp, bar clasp, combination clasp and other type of retainers.

V) Indirect Retainers = denture rotation about an axis, factors influencing
effectiveness of indirect retainers, forms of indirect retainers, auxiliary Occlusal
rest, canine extensions from Occlusal rests, canine rests, continuous bar retainers
and linguoplates, modification areas, rugae support, direct xindirect retention.

(vi) Teeth and denture bases +types, materials, advantages and dis-advantages,

indications and contraindications and clinical use.
Principles of removable partial Denture design + Bio mechanical
considerations, and the factors influencing after mouth preparations *Occlusal
relationship of remaining teeth, orientation of Occlusal plane, available space
for restoration, arch integrity, tooth morphology, response of oral structure to
previous stress, periodontal conditions, abutment support, tooth supported and
tooth and tissue supported, need for indirect retention, clasp design, need for
rebasing, secondary impression, need for abutment tooth modification, type of
major connector, type of teeth selection, patients past experience, method of
replacing single teeth or missing anterior teeth.

Difference between tooth supported and tissue supported partial dentures.

Essentials of partial denture design, components of partial denture design,

tooth support, tissue support, stabilizing components, guiding planes, use of

splint bar for denture support, internal clip attachments, overlay abutment as
support for a denture base, use of a component partially to gain support.

Education of patient

Diagnosis and treatment planning

Design, treatment sequencing and mouth preparation

Surveying d1Description of dental surveyor, purposes of surveying, Aims

andobijectives in surveying of diagnostic cast and master cast, Final path of

insertion, factors that determine path of insertion and removal, Recording
relation of cast to surveyor, measuring amount of retentive area Blocking of

~®oo0
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master cast = paralleled blockout, shaped blockout, arbitrary blockout and
relief.

g. Diagnosis and tre atment planning #nfection control and cross
infectionbarriers + clinical and laboratory and hospital waste management,
Objectives of prosthodontic treatment, Records, systemic evaluation, Oral
examination, preparation of diagnostic cast, interpretation of examination data,
radiographic interpretation, periodontal considerations, caries activity,
prospective surgical preparation, endodontic treatment, analysis of occlusal
factors, fixed restorations, orthodontic treatment, need for determining the
design of components, impression procedures and occlusion, need for
reshaping remaining teeth, reduction of unfavorable tooth contours, differential
diagnosis : fixed or removable partial dentures, choice between complete
denture and removable partial dentures, choice of materials

h. Preparation of Mouth for removable partial dentures #Oral surgicalpreparation,
conditioning of abused and irritated tissues, periodontal preparation +objectives
of periodontal therapy, periodontal diagnosis, control therapy, periodontal surgery.

Preparation of Abutment teeth  iClassification of abutment teeth, sequenceof
abutment preparations on sound enamel or existing restorations, conservative
restorations using crowns, splinting abutment teeth, utilization, temporary crowns to be
used as abutment.

Impression Materials and Procedures for Removable Partial Dentures Rigid
materials, thermoplastic materials, Elastic materials, Impressions of the partially
edentulous arch, Tooth supported, tooth tissue supported, Individual impression trays.

Support for the Distal Extension Denture Base Distal extensionremovable
partial denture, Factors influencing the support of distal extension base, Methods of
obtaining functional support for the distal extension base.

Laboratory Procedures  iDuplicating a stone cast, Waxing the partialdenture
framework, Anatomic replica patterns, Spruing, investing, burnout, casting and finishing of
the partial denture framework, making record bases, occlusion rims, making a stone
occlusal template from a functional occlusal record, arranging posterior teeth to an
opposing cast or template, arrangement of anterior teeth, waxing and investing the partial
denture before processing acrylic resin bases, processing the denture, remounting and
occlusal correction to an occlusal template, polishing the denture.

Initial placement, adjustment and servicing of the removable partial denture
fadjustments to bearing surfaces of denture framework, adjustmentof occlusion in
harmony with natural and artificial dentition, instructions to the patient, follow =+ up
services

Relining and Rebasing the removable partial denture 1Relining
toothsupported dentures bases, relining distal extension denture bases, methods of
reestablishing occlusion on a relined partial denture.

Repairs and ad ditions to removable partial dentures Broken clasp
arms,fractured occlusal rests, distortion or breakage of other components +major and
minor connectors, loss of a tooth or teeth not involved in the support or retention of the
restoration, loss of an abutment tooth necessitating its replacement and making a new
direct retainer, Other types of repairs & repair by soldering.

Removable partial denture considerations in maxillofacial prosthetics *
Maxillofacial prosthetics, intra oral prosthesis, design considerations,

maxillary prosthesis, Obturators, speech aids, palatal lifts, palatal augmentations,

mandibular prosthesis, treatment planning, framework design, class | resection,

Class Il resection, mandibular flange prosthesis, jaw relation records.

g. Management of failed restorations and work authorization details.

. MAXILLOFACIAL REHABILITATION :

Scope, terminology, definitions, cross infection control and hospital waste
management, work authorization.
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Behavioral and psychological issues in Head and neck cancer, Psychodynamic
interactions between clinician and patient. Cancer Chemotherapy: Oral
Manifestations, Complications, and management, Radiation therapy of head

and neck tumors: Oral effects, Dental manifestations and dental treatment:
Etiology, treatment and rehabilitation (restoration).

Acquired defects of the mandible, acquired defects of hard palate, soft palate, clinical
management of edentulous and partially edentulous maxillectomy patients, Facial
defects, Restoration of speech, Velopharyngeal function, cleft lip and palate, cranial
implants, maxillofacial trauma, Lip and cheek support prosthesis, Laryngectomy aids,
Obstructive sleep apnoea, Tongue prosthesis, Oesophageal prosthesis, radiation
carriers, Burn stents, Nasal stents, Vaginal and anal stents, Auditory inserts, Trismus
appliances, mouth controlled devices for assisting the handicapped, custom
prosthesis, conformers, and orbital prosthesis for ocular and orbital defects. Osseo
integrated supported facial and maxillofacial prosthesis. Resin bonding for
maxillofacial prosthesis, cranial prosthesis Implant rehabilitation of the mandible
compromise by radiotherapy, Prosthodontic treatment, Material and laboratory
procedures for maxillofacial prosthesis.

[ll. OCCLUSION
EVALUATION, DIAGNOSIS AND TREATMENT OF OCCLUSAL PROBLEMS:

Scope, definition, terminology, optimum oral health, anatomic harmony, functional
harmony, occlusal stability, causes of deterioration of dental and oral health.
Anatomical, physiological, neuro +muscular, psychological considerations of teeth;
muscles of mastication; temporomandibular joint; intra oral and extra oral and facial
musculatures and the functions of Cranio mandibular system.

Occlusal therapy, the stomatognathic system, centric relation, vertical dimension, the
neutral zone, the occlusal plane, differential diagnosis of temporomandibular
disorders, understanding and diagnosing intra articular problems, relating treatment to
diagnosis of internal derangements of TMJ, Occlusal splints. Selecting instruments for
occlusal diagnosis and treatment, mounting casts, Pankey-Mann-Schuyler philosophy
of complete occlusal rehabilitation, long

centric, anterior guidance, restoring lower anterior teeth, restoring upper anterior
teeth, determining the type of posterior occlusal contours, methods for determining
the plane of occlusion, restoring lower posterior teeth, restoring upper posterior teeth,
functionally generated path techniques for recording border movements intra orally,
occlusal equilibration.

Bruxism, Procedural steps in restoring occlusion, requirements for occlusal stability,
solving occlusal problems through programmed treatment planning, splinting, solving
tocclusal wear problems, deep overbite problems, anterior overjet problems, anterior
open bite problems. Treating end to end occlusion, splaed anterior teeth, cross bite
problems, Crowded, irregular, or interlocking anterior bite. Using Cephalometric for
occlusal analysis, solving severe arch malrelationship problems, transcranial
radiography, postoperative care of occlusal therapy.

IV. FIXED PROSTHODONTICS

Scope, definitions and terminology, classification and principles, design, mechanical
and biological considerations of components *Retainers, connectors, pontics, work
authorization.

x Diagnosis an d treatment planning ipatients history and interview,
patientsdesires and expectations and needs, systemic and emotional health,
clinical examinations *head and neck, oral +teeth, occlusal and periodontal,
Preparation of diagnostic cast, radiographic interpretation, Aesthetics,
endodontics considerations, abutment selection <+ bone support, root
proximities and inclinations, selection of abutments for cantilever, pier
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abutments, splinting, available tooth structures and crown morphology, TMJ
and muscles of mastication and comprehensive planning and prognosis.

X Management of Carious teeth ifaries in aged population, -caries
control,removal caries, protection of pulp, reconstruction measure for
compromised teeth + retentive pins, horizontal slots, retentive grooves,
prevention of caries, diet, prevention of root caries and vaccine for caries.

X Periodontal considerations fattachment units, ligaments, prevention
ofgingivitis, periodontitis. Microbiological aspect of periodontal diseases,
marginal lesion, occlusal trauma, periodontal pockets in attached gingiva,
interdental papilla, gingival embrasures, gingival/periodontal prosthesis,
radiographic interpretations of Periodontia, intraoral, periodontal splinting +
Fixed prosthodontics with periodontially compromised dentitions, placement of
margin restorations.

X Biomechanical principles of tooth preparation d#ndividual tooth

preparations - Complete metal Crowns =P.F.C., All porcelain £Cerestore crowns,

dicor crowns, inceram etc. porcelain jacket crowns; partial 3/4, 7/8, telescopic,

pin £ ledge, laminates, inlays, onlays. Preparations for restoration of teeth +

amalgam, glass lonomer and composite resins. Resin bond retainers, Gingival

marginal preparations *Design, material selection, and biological and mechanical
considerations zintracoronal retainer and precision attachments *custom made
and prefabricated.
xlIsolation and fluid control +Rubber dam application(s), tissue dilation isofttissue
management for cast restoration, impression materials and techniques, provisional
restorations, interocclusal records, laboratory support for fixed Prosthodontics,
Occlusion, Occlusal equilibration, articulators, recording and transferring of occlusal
relations, cementing of restorations.
xResins, Gold and gold alloy s, glass lonomer, restorations.
xRestoration of endodontically treated teeth, Stomatognathic Dysfunction and
management
xManagement of failed restorations
Osseo integrated supported fixed Prosthodontics #sseo
integratedsupported and tooth supported fixed Prosthodontics
x CAD =CAM Prosthodontics

V. TMJ + Temporomandibular joint dysfunction + Scope, definitions, and
terminology

Temporomandibular joint and its function, Orofacial pain, and pain from the
temporomandibular  joint  region, temporomandibular  joint  dysfunction,
temporomandibular joint sounds, temporomandibular joint disorders, Anatomy
related, trauma, disc displacement, Osteoarthrosis/Osteoarthritis, Hyper mobility and
GLVORFDWLRQ LQIHFWLRXV DUWKULWLY LQIODRPHDWRU\
stylohyoid syndrome), Synovial chondromatosis, Osteochondrosis disease,
Ostonecrosis, Nerve entrapment process, Growth changes, Tumors, Radiographic
imaging

x Etiology, diagnosis and cranio mandibular pain, differential diagnosis and
management of orofacial pain xpain from teeth, pulp, dentin, muscle pain, TMJ pain
* psychologic, physiologic *endogenous control, acupuncture analgesia, Placebo
effects on analgesia, Trigeminal neuralgia, Temporal arteritis

x Occlusal splint therapy =*construction and fitting of occlusal splints, management of
occlusal splints, therapeutic effects of occlusal splints, occlusal splints and general
muscles performance, TMJ joint uploading and anterior repositioning appliances, use
and care of occlusal splints.

x Occlusal adjustment procedures = Reversible =+ occlusal stabilization splints and
physical therapies, jaw exercises, jaw manipulation and other physiotherapy or
irreversible therapy =+ occlusal repositioning appliances, orthodontic treatment,

55



VI.

Orthognathic surgery, fixed and removable prosthodontic treatment and occlusal
adjustment, removable prosthodontic treatment and occlusal adjustment. Indication
for occlusal adjustment, special nature of orofacial pain, Psychopathological
considerations, occlusal adjustment philosophies, mandibular position, excursive
guidance, occlusal contact scheme, goals of occlusal adjustment, significance of a
slide in centric, Preclinical procedures, clinical procedures for occlusal adjustment.

ESTHETICS

SCOPE, DEFINITIONS :

Morpho psyc hology and esthetics, structural esthetic rules Hacialcomponents,
dental components, gingival components and physical components. Esthetics and its
relationship to function * Crown morphology, physiology of occlusion, mastication,
occlusal loading and clinical aspect in bio esthetic aspects, Physical and physiologic
characteristic and muscular activities of facial muscle, perioral anatomy and muscle
retaining exercises Smile + classification and smile components, smile design,
esthetic restoration of smile, Esthetic management of the dentogingival unit, intraoral
materials for management of gingival contours, and ridge contours, Periodontal
esthetics, Restorations =+ Tooth colored restorative materials, the clinical and
laboratory aspects, marginal fit, anatomy, inclinations, form, size, shape, color,
embrasures & contact point.

Prosthodontic treatment should be practiced by developing skills, by treating various
and more number of patients to establish skill to diagnose and treatment and after
care with bio-mechanical, biological, bio-esthetics, bio-phonetics. All treatments
should be carried out in more numbers for developing clinical skills.

Infection control, cross infection barrier = clinical & lab ; hospital & lab waste
management

Teaching / Learnin g Activities:

The post graduate is expected to complete the following at the end of :

| YEAR M.D.S.

Theoretical exposure of all applied sciences

Pre-clinical exercises involved in prosthodontic therapy for assessment

Commencement of library assignment within six months

To carry out short epidemiological study relevant to prosthodontics.

Acquaintance with books, journals and referrals.

To differentiate various types of articles published in and critically appraise based

on standard reference guidelines.

To develop the ability to gather evidence from published articles.

To acquire knowledge of published books, journals and websites for the purpose

of gaining knowledge and reference zin the field of Oral and Maxillofacial

Prosthodontics and Implantolo gy

X Acquire knowledge of instruments, equipment, and research tools in
Prosthodontics.

X To acquire knowledge of Dental Material Science *Biological and biomechanical

& bio-esthetics, knowledge of using material in laboratory and clinics including

testing methods for dental materials.

X Submit a protocol for their dissertation before Institutional Review Board and
Institutional Ethics Committee.

x Participation and presentation in seminars, didactic lectures.

X X X X X X

xX X
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I YEAR M.D.S.

x

X X X X

X X X X X X

X

Acquiring confidence in obtaining various phases and techniques in removable

and fixed prosthodontics therapy

Acquiring confidence by clinical practice with sufficient number of patientsrequiring

tooth and tooth surface restorations

Fabrication of adequate number of complete denture prosthesis following, higher

clinical approach by utilizing semi-adjustable articulators, face bow and graphic

tracing.

Understanding the use of dental surveyor and its application in diagnosis and

treatment plan in R.P.D.

$GHTXDWH QXPEHU R galldarfally Edeiiddud SQuations.

Adequate number of Crowns, Inlays, laminates, FDP ( fixed dental prosthesis)

covering all clinical situations.

Selection of cases and following principles in treatment of partially or complete

edentulous patients by implant supported prosthesis.

Treating single edentulous arch situations by implant supported prosthesis.

Diagnosis and treatment planning for implant prosthesis.

Ist stage and lind stage implant surgery

Understanding the maxillofacial Prosthodontics, tr eating craniofacial and

management of orofacial defects

Prosthetic management of TMJ syndrome

Occlusal rehabilitation

Management of failed restorations.

Prosthodontic management of patient with psychogenic disorder.

Practice of child and geriatric prosthodontics.

Participation and presentation in seminars, didactic and non didactic Teaching

and Training students.

Il YEAR M.D.S

Clinical and laboratory practice continued from IInd year.

Occlusion equilibration procedures + fabrication of stabilizing splint for

parafunctional disorders, occlusal disorders and TMJ functions.

Practice of dental, oral and facial esthetics

The clinical practice of all aspects of Prosthodontic therapy for elderly patients.

Implants Prosthodontics + Rehabilitation of Partial Edentulism, Complete

edentulism and craniofacial rehabilitation.

Failures in all aspects of Prosthodontics and their management and after care.

Team management for esthetics, TMJ syndrome and Maxillofacial & Craniofacial

Prosthodontics

Management of Prosthodontic emergencies, resuscitation.

Candidate should complete the course by attending a large number and variety of

patients to master the prosthodontic therapy. This includes the practice

management, examinations, treatment planning, communication with patients,

clinical and laboratory techniques materials and instrumentation required in

different aspects of prosthodontic therapy, Tooth and Tooth surface restoration,

Restoration of root treated teeth, splints for periodontal rehabilitations and

fracturHG MDZV FRPSOHWH GHQWXUHYV 5 3 'V ) "' 31V
Immediate dentures, over dentures, implant supported prosthesis,
maxillofacial and body prosthesis, occlusal rehabilitation.

Prosthetic management of TMJ syndrome

Management of failed restorations

Should complete and submit Main Dissertation assignment 6 months prior to

examination.
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x Candidates should acquire complete theoretical and clinical knowledge
through seminars, symposium, workshops and reading.
x Participation and presentation in seminars, didactic lectures

PROSTHODONTIC TREATMENT MODALITIES

1) Diagnosis and treatment planning prosthodontics
2) Tooth and tooth surface restorations
x Fillings

XX X X X X X

Veneers *composites and ceramics

Inlays- composite, ceramic and alloys

Onlay *composite, ceramic and alloys

Partial crowns +%. ™, 4/50 7/8" Mesial ¥ crowns
Pin-ledge

Radicular crowns

Full crowns

3) Tooth replacements

Partial
Tooth supported Fixed partial denture
Tissue supported Interim partial denture
Intermediate partial
denture

Tooth and tissue Cast partial denture
Supported Precision attachment
Implant supported Cement retained

Screw retained
Clip attachment

Tooth and implant Screw retained

Supported Cement retained

Root supported Dowel and core
Pin retained

Complete
Overdenture
Complete denture
Immediate denture

Immediate complete
denture
Overdenture

Bar attachment
Ball attachment

Screw retained
Cement retained

Over denture
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4)

A.

B.

Precision attachments

X Intra coronal attachments

X Extra coronal attachments

X Bar zslide attachments

x Joints and hinge joint attachments

Tooth and tissue defects (Maxillo- facial and Cranio-facial prosthesis)

Congenital Defects

a. Cleft lip and palate

b. Pierre Robin Syndrome
c. Ectodermal dysplasia

d. Hemifacial microstomia cast partial dentures
e. Anodontia implant supported prosthesis
f. Oligodontia complete dentures

g. Malformed teeth fixed partial dentures

Acquired defects

Head and neck cancer patients xprosthodontic splints and stents
Restoration of facial defects

tAuricular prosthesis
+Nasal prosthesis
+Orbital prosthesis
+Craniofacial implants

Midfacial defects
Restoration of maxillofacial trauma

5)
a.
b.

~®Qo

QooTpQo

BTOoS 3T XTTDT

e. Hemimandibulectomy cast partial denture

f. Maxillectomy implant supported
Dentures

g. Lip and cheek support prosthesis complete dentures

Ocular prosthesis

Speech and Velopharyngeal prosthesis
Laryngectomy aids

Esophageal prosthesis

Nasal stents

Tongue prosthesis

Burn stents

Auditory inserts

Trismus appliances

T.M.J and Occlusal disturbances
Occlusal equilibration
Splints - Diagnostic
- Repositioners / Deprogrammers
Anterior bite planes
Posterior bite planes
Bite raising appliances
Occlusal rehabilitation

Esthetic/Smile designing

Laminates / Veneers

Tooth contouring (peg laterals, malformed teeth)
Tooth replacements

Team management

Psychological therapy
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Questionnaires

Charts, papers, photographs
Models

Case reports

Patient counseling
Behavioral modifications
Referrals

@~oooow

Geriatric Prosthod ontics

Prosthodontics for the elderly

Behavioral and psychological counseling
Removable Prosthodontics

Fixed Prosthodontics

Implant supported Prosthodontics

Maxillofacial Prosthodontics

Psychological and physiological considerations

(e¢]
N—r

@~oooow

9) Preventive measure s
a. Diet and nutrition modulation and counseling
b. Referrals

The bench work should be completed before the start of clinical work during the

first year of the MDS Course

Complete dentures
1. Arrangements on adjustable articulator for
T Class|
T Classll
1 Class I
2. Various face bow transfers to adjustable articulators
3. Processing of characterized anatomical dentures

Removable partial denture s

1. 'HVLJQ IRU .HQQHG\YV &ODVVLILFDWLRQ

(Survey, block out and design)

a. Class |

b. Class i
c. Class Il
d. Class IV

2. Designing of various components of RPD
3. Wax pattern on refractory cast

a. Class|

b. Class I

c. Class il

d. Class IV

4. Casting and finishing of metal frameworks
5. Acrylisation on metal frameworks for
Class |
Class Il with modification

Fixed Partial Denture

1. Preparations on ivory teeth / natural teeth
FVC for metal

FVC for ceramic

Porcelain jacket crown

Acrylic jacket crown

PFM crown

3/4" (canine, premolar and central)

+H +H+ H+ H+ H +H
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t 7/8" posterior
¥ Proximal half crown

Tt Inlay zClass |, II, V
1 Onlay +Pin ledged, pinhole
¥ Laminates

Preparation of different die systems

Fabrication of wax patterns by drop wax build up technique

¥ Wax in increments to produce wax coping over dies of tooth preparations on

substructures
1 Wax additive technique
T 3-unit wax pattern (maxillary and Mandibular)
1t Full mouth

Pontic designs in wax pattern
Ridge lap

Sanitary

Modified ridge lap
Modified sanitary
Spheroidal or conical

+H +H+ +H +H +H

Fabrication of metal frameworks

Full metal bridge for posterior (3 units)
Coping for anterior (3 unit)

Full metal with acrylic facing

Full metal with ceramic facing
Adhesive bridge for anteriors

Coping for metal margin ceramic crown
Pin ledge crown

+H + +H+ +H+ +H+ +H+ H

Fabrication of crowns

All ceramic crowns with characterisation
Metal ceramic crowns with characterisation
Full metal crown

Precious metal crown

Post and core

+H +H +H+ +H +H

Laminates
T Composites with characterisation
T Ceramic with characterisation
t Acrylic

Preparation for composites
Laminates

Crown

Inlay

Onlay

Class |

Class I

Class Il

Class IV

Fractured anterior tooth

+H ++ + +H+ +H+ H+ H HH

IV. Maxillofacial prosthesis
X Eye
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Ear

Nose

Face

Body defects

Cranial

Maxillectomy
Hemimandibulectomy
Finger prosthesis
Guiding flange
Obturator

O 000 0O % % % x

V. Implant supported prosthesis
1. Step by step procedures fSurgical and laboratory phase

VI. Other exercises
1. TMJ splints zstabilization appliances, maxillary and Mandibular
repositioning appliances
2. Anterior disocclusion appliances
3. Chrome cobalt and acrylic resin stabilization appliances
4. Modification in accommodation of irregularities in dentures
5. Occlusal splints
6. Periodontal splints
7. Precision attachments *custom made
8. Over denture coping
9. Full mouth rehabilitation (by drop wax technique, ceramic build up)
10. TMJ appliances *stabilization appliances

ESSENTIAL SKILLS:

*Key

O xWashes up and observes

A *Assists a senior

PA tPerforms procedure under the direct supervision of a senior specialist
Pl xPerforms independently

The following list of procedures are expected of the post graduate to complete in the
post graduate programme under faculty guidance [PA] or independently [PI] . Each of
the following procedures should be evaluated for the competencies like critical
thinking, patient centered approach, use of evidence based approach,
professionalism, systems based practice approach and communication skills of the
student. The mentioned numbers denote minimal requirement. However, the head of
the department has the discretion to fix the quota and assess them systematically.
There may be procedures which the student has observed [O] or assisted [A]. The
student can however make his entry into his log book or portfolio wherein he/she can
make his comments with remarks of the facilitator in the form of a feedback which
would reinforce his learning.

PROCEDURE CATEGORY
O A PA PI
Tooth and tooth surface restoration
a) Composites fillings, laminates, inlay, onlay 5
b) Ceramics laminates, inlays, onlays 5
¢) Glass lonomer 5

CROWNS
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FVC for metal 10

FVC for ceramic 10

Precious metal crown or Galvanoformed crown 1 5

Intraradicular crowns (central, lateral, canine,

premolar, 5

and molar)

Crown as implant supported prosthesis As many 5

FIXED PARTIAL DENTURES

Porcelain fused to metal (anterior and posterior) 10

Multiple abutments tmaxillary and Mandibular

full arch 5

Incorporation of custom made and

prefabricated

precision attachments

Adhesive bridge for anterior/posterior 5

CAD *CAM Anterior/Posterior FPD - 5
for all

Interim provisional restorations (crowns and crowns and

FPDs) bridges

Immediate fixed partial dentures (interim) with

ovate pontic 5

Fixed prosthesis as a retention and rehabilitation

means S

for acquired and congenital defects =

maxillofacial

Prosthetics

Implant supported prosthesis 1

Implant +tooth supported prosthesis 1

REMOVABLE PARTIAL DENTURE

Provisional partial denture prosthesis 10

&DVW UHPRYDEOH SDUWLDO ¢

Applegate 3

classification with modifications)

Removable bridge with precision attachments

and 1

Telescopic crowns for anterior and posterior

edentulous

Spaces

Immediate RPD 5

Partial denture for medically compromised

and 2

Handicapped patients

COMPLETE DENTURES

Anatomic characterized prosthesis (by using

semi - 25

adjustable articulator)

Single dentures - 5

Overlay dentures - 5

Interim complete dentures as a treatment

prosthesis for - 5

abused denture supporting tissues

Complete denture prosthesis (for abnormal ridge

relation, - 5

ridge form and ridge size)
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Complete dentures for patients with
TMJsyndromes

Complete dentures for medically compromised
and

handicapped patients

GERIATRIC PATIENTS

Handling geriatric patients requiring nutritional
counseling, psychological management and
management of co-morbitity including xerostomia
and systemic problems. Palliative care to elderly.

IMPLANT SUPPORTED COMPLETE
PROSTHESIS

Implant supported complete prosthesis (maxillary
and

Mandibular)

MAXILLOFACIAL PROSTHESIS

e.g. Guiding flange/ obturators/ Speech and palatal lift

prosthesis/ Eye/ Ear/ Nose/ Face/Finger/Hand/Foot

5 different types as PI

TMJ SYNDROME MANAGEMENT

Splints *periodontal, teeth, jaws

TMJ supportive and treatment prosthesis

Stabilization appliances for maxilla and
mandible with

freedom to move from IP to CRCP

In IP without the freedom to move to CRCP

diso
cclu
Repositioning appliances, anterior sion

appliances

Chrome cobalt and acrylic resin stabilization
appliances

for modification to accommodate for the
irregularities in

the dentition

Occlusal adjustment and occlusal equilibrium
appliances

FULL MOUTH REHABILITATION

Full mouth rehabilitation *restoration of esthetics
and

function of stomatognathic system

INTER-DISCIPLINARY TREATMENT
MODALITIES

Inter-disciplinary management =+ restoration of
Oro

craniofacial defects for esthetics, phonation,
mastication

and psychological comforts

MANAGEMENT OF FAILED RESTORATION

Tooth and tooth surface restorations |
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Removable prosthesis - - -

Crowns and fixed prosthesis - - -

Maxillofacial prosthesis - - -

Implant supported prosthesis - - -

Occlusal rehabilitation and TMJ syndrome - - -

Restoration failures of psychogenic origin - - -

Restoration failures to age changes - - -

NININ|FRIN]|jOoT|OT

SCHEME OF EXAMINATION:

A. Theory: Part-l: Basic Sciences Paper - 100 Marks
Part-1l : Paper-1, Paper-1l & Paper-Ili - 300 Marks
(100 Marks for
each Paper)

Written examination shall consist of Basic Sciences Paper (Part-1) of three
hours duration and should be conducted at the end of First year of MDS
course. Part 1 examination consists of two essays of 25 marks each

and 10 short answers of 5 marks each. Part -l Examination will be
conducted at the end of Third year of MD S course. Part -Il Examination
will consist of Paper -lI, Paper-ll & Paper-lll, each of three hours
duration. Paper -l , Paper-Il and Paper Il shall consist of two long
answer questions carrying 25 marks each and five questions carrying

10 marks each. Distrib ution of topics for each paper will be as follows:

Part-I . Applied Basic Sciences: Applied Anatomy
Nutrition & Biochemistry, Pathology & Microbiology, virology, Applied
Dental anatomy & histology, Oral pathology & oral Microbiology, Adult
and geriatric psychology. Applied dental materials.

Part-I1|

Paper-l : Removable Prosthodontics and Implant supported prosthesis
(Implantology),  Geriatric  dentistry and  Cranio  facial
Prosthodontics

Paper-Il : Fixed Prosthodont ics, Occlusion, TMJ and esthetics.

Paper-Ill :  Essays (descriptive and analyzing type questions)

*The topics assigned to the different papers are generally evaluated under those
sections. However a strict division of the subject may not be possible and some
overlapping of topics is inevitable. Students should be prepared to answer
overlapping topics.

A. Practical / Clinical Examination : 200 Marks
1. Presentation of treated patients and records during their 3 years
Training period 35 Marks
C.D. 1 mark

a

b. R.P.D. 2 marks
c. F.P.D. including single tooth and surface restoration 2 marks
d. I.S.P. 5 marks
e. Occlusal rehabilitation 5 marks
f. T.M.J. 5 marks
g. Maxillofacial Prosthesis 5 marks
h. Pre Clinic Exercises 10 marks
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75 Marks

1. Discussion on treatment plan and patient review 10 marks
2. [Tentative jaw relation records 5 marks
3. |[Face Bow ttransfer 5 marks
4. [Transferring it on articulators 5 marks
5. |[Extra oral tracing and securing centric and 15 marks

protrusive/lateral, record
6. [Transferring records on articulator and programming. 5 marks
7. |Selection of teeth 5 marks
8. |Arrangement of teeth 10 marks
9. Waxed up denture trial 10 marks
10. |Check of Fit, insertion and instruction of previously 5 marks

processed characterised, anatomic complete denture

Prosthesis

ALL STEPS WILL INCLUDE CHAIRSIDE, LAB AND VIVA VOCE

3. Fixed Partial Denture 35 Marks

a. Case discussion including treatment planning and selection of 5 Marks
patient for F.P.D.

b. Abutment preparation isolation and fluid control 15 marks

c. Gingival retraction and impressions (conventional/ CAD 10 marks
CAM impressions

d. Cementation of provisional restoration 5 marks

4. Removable Partial Denture 25 Marks
a. Surveying and designing of partial dentate cast. 5 marks

b. Discussion on components and material selection 10 marks

including occulsal schemes.

5. Implant supported prosthesis (2 " stage - protocol) 30 marks
a. Case discussion including treatment planning and 10 marks
selection of patient for ISP
b. Il stage preparation, Abutment selection, placement, 10 marks
evaluation
c. Implant impression and making of cast 10 marks
B. Viva Voce : 100 Marks
I.  Viva-Voce examination: 80 marks

All examiners will conduct viva-YRFH FRQMRLQWO\ RQ FDQGLGDWHT\
analytical approach, expressions, interpretation of data and communication skills.

It includes all components of course contents. It includes presentation and discussion

on dissertation also.

Il. Pedagogy 20 marks
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2. PERIODONTOLOGY:

OBJECTIVES:

The following objectives are laid out to achieve the goals of the course

A) KNOWLEDGE:

Discuss historical perspective to advancement in the subject proper and related topics.

x Describe etiology, pathogenesis, diagnosis and management of common periodontal
diseases with emphasis on Indian population

x Familiarize with the biochemical, microbiologic and immunologic genetic aspects of
periodontal pathology

x Describe various preventive periodontal measures

x Describe various treatment modalities of periodontal disease from historical aspect to
currently available ones

x Describe interrelationship between periodontal disease and various systemic conditions

x Describe periodontal hazards due to estrogenic causes and deleterious habits and
prevention of it

X ldentify rarities in periodontal disease and environmental/Emotional determinates in a
given case

X Recognize conditions that may be outside the area of his/her Speciality/ competence and
refer them to an appropriate Specialist

x Decide regarding non-surgical or surgical management of the case

x Update the student by attending courses, conferences and seminars relevant to
periodontics or by self-learning process.

x Plan out/ carry out research activity both basic and clinical aspects with the aim of
publishing his/her work in scientific journals

X Reach to the public to motivate and educate regarding periodontal disease, its prevention
and consequences if not treated

x Plan out epidemiological survey to assess prevalence and incidence of early onset
periodontitis and adult periodontitis in Indian population (Region wise)

x Shall develop knowledge, skill in the science and practice of Oral Implantology

x Shall develop teaching skill in the field of Periodontology and Oral Implantology

X Principals of Surgery and Medical Emergencies.

X To sensitize students about inter disciplinary approach towards the soft tissues of the oral
cavity with the help of specialist from other departments.

B) SKILLS:

x Take a proper clinical history, thorough examination of intra oral, extra oral, medical
history evaluation, advice essential diagnostic procedures and interpret them to come to a
reasonable diagnosis

x Effective motivation and education regarding periodontal disease maintenance after the
treatment

x Perform both non-surgical & education regarding periodontal disease, maintenance after
the treatment

x Perform both non-surgical and surgical procedures independently

x Provide Basic Life Support Service (BLS) recognizes the need for advance life support
and does the immediate need for that.

X Human values, ethical practice to communication abilities
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x Adopt ethical principles in all aspects of treatment modalities; Professional honesty &

integrity are to be fostered. Develop Communication skills to make awareness regarding
periodontal disease Apply high moral and ethical standards while carrying out human or
animal research, Be humble, accept the limitations in his/her knowledge and skill, and ask
for help from colleagues when needed, Respect patients rights and privileges, including
patients right to information and right to seek a second opinion.

x To learn the principal of lip repositioning and perio esthetics surgeries.

COURSE CONTENTS:

PART-I:

APPLIED BASIC SCIENCES

APPLIED ANATOMY:

1.

2.
3.
4

Development of the Periodontium

Micro and Macro structural anatomy and biology of the periodontal tissues
Age changes in the periodontal tissues

Anatomy of the Periodontium

X Macroscopic and microscopic anatomy

X Blood supply of the Periodontium

X Lymphatic system of the Periodontium

X Nerves of the Periodontium

5. Temporomandibular joint, Maxillae and Mandible
6. Tongue, oropharynx
7. Muscles of mastication / Face
8. Blood Supply and Nerve Supply of Head & Neck and Lymphatics.
9. Spaces of Head & Neck
PHYSIOLOGY:
1. Blood
2. Respiratory system =+ knowledge of the respiratory diseases which are a cause of
periodontal diseases (periodontal Medicine)
3. Cardiovascular system
a. Blood pressure
b. Normal ECG
c. Shock
4. Endocrinology *hormonal influences on Periodontium
5. Gastrointestinal system
a. Salivary secretion tcomposition, function & regulation
b. Reproductive physiology
c. Hormones zActions and regulations, role in periodontal disease
d. Family planning methods
6. Nervous system
a. Pain pathways
b. Taste xTaste buds, primary taste sensation & pathways for sensation
7. Hemostasis

BIOCHEMISTRY:

PwbNE

Basics of carbohydrates, lipids, proteins, vitamins, enzymes and minerals
Diet and nutrition and periodontium

Biochemical tests and their significance

Calcium and phosphorus
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PATHOLOGY:

1. Cell structure and metabolism

2. Inflammation and repair, necrosis and degeneration

3. Immunity and hypersensitivity

4. Circulatory disturbances +edema, hemorrhage, shock, thrombosis, embolism, infarction

©oNo O

and hypertension

Disturbances of nutrition

Diabetes mellitus

Cellular growth and differentiation, regulation
Lab investigations

Blood

MICROBIOLOGY:

1. General bacteriology

a. ldentification of bacteria
b. Culture media and methods
c. Sterilization and disinfection

2. Immunology and Infection
3. Systemic bacteriology with special emphasis on oral microbiology *staphylococci, genus
actinomyces and other filamentous bacteria and actinobacillus actinomycetum comitans
4. Virology
a. General properties of viruses
b. Herpes, Hepatitis, virus, HIV virus
5. Mycology
a. Candidiasis
6. Applied microbiology
7. Diagnostic microbiology and immunology, hospital infections and management
PHARMACOLOGY:

1. General pharmacology

a. Definitions + Pharmacokinetics with clinical applications, routes of administration
including local drug delivery in Periodontics
b. Adverse drug reactions and drug interactions

2. Detailed pharmacology of

Analgesics zopiod and nonopiod

Local anesthetics

Haematinics and coagulants, Anticoagulants

Vit D and Calcium preparations

Antidiabetics drugs

Steroids

Antibiotics

Antihypertensive

Immunosuppressive drugs and their effects on oral tissues
. Antiepileptic drugs

Brief pharmacology, dental use and adverse effects of
General anesthetics

Antipsychotics

Antidepressants

Anxiolytic drugs

Sedatives

Antiepileptics

Antihypertensives

Antianginal drugs

Diuretics

TTSe@Tmeo0o
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Hormones
Pre-anesthetic medications

4. Drugs used in Bronchial asthma, cough
5. Drug therapy of

a.
b
c
d
e.
f.
g.
6. De
a.
b.
C.

d.
e.

Emergencies
Seizures
Anaphylaxis
Bleeding

Shock

Diabetic ketoacidosis
Acute addisonian crisis
ntal Pharmacology
Antiseptics
Astringents
Sialogogues
Disclosing agents
Antiplaque agents

7. Fluoride pharmacology

BIOSTATISTICS:

1. Introduction, definition and branches of biostatistics
2. Collection of data, sampling, types, bias and errors
3. Compiling data-graphs and charts
4. Measures of central tendency (mean, median and mode), standard deviation and
variability
5. Tests of significance (chi square test, t-test and z-test)
Null hypothesis
PART Il
PAPER 1
ETIOPATHOGENESIS:
1. Classification of periodontal diseases and conditions
2. Epidemiology of gingival and periodontal diseases
3. Defense mechanisms of gingival
4. Periodontal microbiology
5. Basic concepts of inflammation and immunity
6. Microbial interactions with the host in periodontal diseases
7. Pathogenesis of plaque associated periodontal diseases
8. Dental calculus
9. Role of iatrogenic and other local factors
10. Genetic factors associated with periodontal diseases
11. Influence of systemic diseases and disorders of the periodontium
12. Role of environmental factors in the etiology of periodontal disease
13. Stress and periodontal diseases
14. Occlusion and periodontal diseases
15. Smoking and tobacco in the etiology of periodontal diseases
16. AIDS and periodontium
17. Periodontal medicine
18. Dentinal hypersensitivity
PAPER-II
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CLINICAL AND THERAPEUTIC PERIODONTOLOGY AND ORAL IMPLANTOLOGY

Please note :
Clinical periodontology includes gingival diseases, periodontal diseases, periodontal
instrumentation, diagnosis, prognosis and treatment of periodontal diseases.

~
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GINGIVAL DISEASES

Gingival inflammation

Clinical features of gingivitis

Gingival enlargement

Acute gingival infections

Desquamative gingivitis and oral mucous membrane diseases
Gingival diseases in the childhood

PERIODONTAL DISEASES
Periodontal pocket

Bone loss and patterns of bone destruction
Periodontal response to external forces
Masticatory system disorders

Chronic periodontitis

Aggressive periodontitis

Necrotising ulcerative periodontitis
Interdisciplinary approaches

- Orthodontic

- Endodontic

(iif) TREATMENT OF PERIODONTAL DISEASES

A.

History, examination, diagnosis, prognosis and treatment planning
Clinical diagnosis

Radiographic and other aids in the diagnosis of periodontal diseases
Advanced diagnostic technigues

Risk assessment

Determination of prognosis

Treatment plan

Rationale for periodontal treatment

General principles of anti-infective therapy with special emphasis on infection
control in periodontal practice

9. Halitosis and its treatment

10. Bruxism and its treatment

NGO~ WNE

. Periodontal instrumentation

1. Periodontal Instruments
2. Principles of periodontal instrumentation

Periodontal therapy

1. Preparation of tooth surface

2. Plaque control

3. Anti microbial and other drugs used in periodontal therapy and wasting diseases of
teeth

Periodontal management of HIV infected patients

Occlusal evaluation and therapy in the management of periodontal diseases
Role of orthodontics as an adjunct to periodontal therapy

Special emphasis on precautions and treatment for medically compromised
patients

Periodontal splints

No ok

o
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9. Management of dentinal hypersensitivity

Periodontal surgical phase tspecial emphasis on drug prescription
General principles of periodontal surgery

Surgical anatomy of periodontium and related structures
Gingival curettage

Gingivectomy technique

Treatment of gingival enlargements

Periodontal flap

Osseous surgery (resective and regenerative)
Furcation; Problem and its management

The periodontic tendodontic continuum

10 Periodontic plastic and esthetic surgery

11. Recent advances in surgical techniques

CoNooOrWNE

E. Future directions and controversial questions in periodontal therapy
1. Future directions for infection control
2. Research directions in regenerative therapy
3. Future directions in anti-inflammatory therapy
4. Future directions in measurement of periodontal diseases

F. Periodontal maintenance phase
1. Supportive periodontal treatment
2. Results of periodontal treatment

(iv) ORAL IMPLANTOLOGY
1. Introduction and historical review
2. Biological, clinical and surgical aspects of dental implants
3. Diagnosis and treatment planning
4. Implant surgery
5. Prosthetic aspects of dental implants
6. Diagnosis and treatment of Peri implant complications
7. Special emphasis on plaque control measures in implant patients
8. Maintenance phase

(v) MANAGEMENT OF MEDICAL EMERGENCIES IN PERIODONTAL PRACTICE
Periodontology treatment should be practiced by various treatment plans and
more number of patients to establish skill for diagnosis and treatment and after
care with bio-mechanical, biological, bio-esthetics, bio-phonetics and all
treatment should be carried out in more number for developing clinical skill.
TEACHING / LEARNING ACTIVITIES:
The post graduate is expected to complete the following at the end of :

S.NO Year Wise ACTIVITIES WORKS TO BE DONE
1. Module 1 Orientation to the PG program
(First Y ear) Pre-clinical work (4 months)
a. Dental

1. Practice of incisions and suturing techniques on the
typodont models.

Fabrication of bite guards and splints.

Occlusal adjustment on the casts mounted on the

2.
3.
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articulator

X-ray techniques and interpretation.

Local anaesthetic techniques.

Identification of Common Periodontal Instruments.

To learn science of Periodontal Instruments maintance
(Sharpening , Sterlization and Storate)

Concept of Biological width

a. Typhodont Exercise
(i) Class Il Filling with Band and Wedge Application
(ii) Crown cuttings

b. Medical
1. Basic diagnostic microbiology and immunology,
collection and handling of sample and culture
techniques.
2. Introduction to genetics, bioinformatics.
3. Basic understanding of cell biology and immunological
diseases.
Clinical work
1. Applied periodontal indices 10 cases
2. Scaling and root planning:- with Proper written history
a. Manual 20 Cases
b. Ultrasonic 20 Cases
3. Observation / assessment of all periodontal
procedures including implants
Module 2 1. Interpretation of various bio-chemical investigations.
(First Y ear) 2. Practical training and handling medical emergencies
and basic life support devices.
3. Basic hiostatistics +Surveying and data analysis.
Clinical
1. Case history and treatment planning 10 cases
2. Root planning 50 cases
3. Observation / assessment of all periodontal
procedures including implant.
4. Selection of topic for Library dissertation and
submission of Dissertation Synopsis.
Module 3 Minor surgical cases 20 cases
(First Y ear) (i) Gingival Depigmentation 3 Cases
(il) Gingival Curettage no limits
(i) ENAP 1 Case
(iv) Gingivectomy/ Gingivoplasty 5 cases
(v) Operculectomy 3 cases
Poster Presentation at the Speciality conference
Modul e 4 Clinical work
(Second Year) 1. Case history and treatment planning 10 cases
2. Occlusal adjustments 10 cases
3. Perio splints 10 cases
4. Local drug delivery techniques 5 cases
5. Screening cases for dissertation
Module 5 1. Periodontal surgical procedures.
(Second Year) a. Basic flap procedures 20 cases
2. Periodontal plastic and esthetic 10 cases
a. Increasing width of attached gingival 5 cases
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b. Root coverage procedures / Papilla Preservation and
Reconstruction 5 cases
c. Crown lengthening procedures 5 cases
d. Frenectomy 5 cases
e. Vestibuloplasty 5 cases
3. Furcation treatment (Hemisection, Rootsection,
Tunelling) 5 cases
4. Surgical closure of diastema. 2 cases
Module 6 1. Ridge augmentation procedures 5 cases
(Third Year) 2. Implants Placements and monitoring 5 cases
3. Sinus lift procedures 2 cases
4. Case selection, preparation and investigation of
implants.
5. Interdisciplinary Periodontics 2 each

0] Ortho *Perio

(i) Endo +Perio

(iii) Restorative Perio

(iv) Preprosthetic

(v) Crown Prep

Osseous Surgery 2 each
() Resective

(i) Regenerative

Scientific paper/ poster presentation at the conference.

Module 7
(Third Year)

Clinic
1.

2.

how

al work

Flap surgeries & regenerative techniques 25 cases
(using various grafts & barrier membranes)
Assistance / observation of advanced surgical
procedure 5 each
Micro Surgery 5 each
Record maintenance & follow-up of all treated cases
including implants.

Submission of dissertation £6 months before
completion of Il year.

Scientific paper presentation at conferences.

Module 8
(Third Year)

Refining of surgical skills.
Publication of an article in a scientific journal.
Preparation for final exams.

Module 9
(Third Year)

NEIWN o

Preparation for final exams.
University exam

Note: Maintenance of Work Diary / Check list / Log books as prescribed.

ASSESSMENT EXAMINATION:
In addition to regular evaluation, log book etc., Assessment examination should be
conducted after every 3 modules & progress of the student monitored.

MONITORING LEARNING PROGRESS:

It is essential to monitor the learning progress of each candidate through continuous
appraisal and regular assessment. It not only helps teachers to evaluate students, but
also students to evaluate themselves. The monitoring is to be done by the staff of the
department based on participation of students in various teaching / learning activities.
It may be structured and assessment be done using checklists that assess various

aspects.

SCHEME OF EXAMINATION:

A. Theory: Part-I:

Basic Sciences Paper - 100 Marks
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Part-1l:  Paper-I, Paper-11 & Paper-Ill - 300 Marks (100 Marks for each
Paper)

Written examination shall consist of Basic Sciences Paper (Part-1) of three hours duration
and should be conducted at the end of First year of MDS course. Part-Il Examination will
be conducted at the end of Third year of MDS course. Part-1l Examination will consist of
Paper-1, Paper-ll & Paper-lll, each of three hours duration. Paper-1 & Paper-ll shall
consist of two long answer questions carrying 25 marks each and five questions carrying
10 marks each. Paper-Ill will be on Essays. In Paper-1ll three Questions will be
given and student has to answer any two questions. Each question carries 50 marks.
Questions on recent advances may be asked in any or all the papers. Distribution of
topics for each paper will be as follows:

Part- 1 : Applied Basic Sciences: Applied Anatomy, Physiology, & Biochemistry,
Pathology, Microbiology, Pharmacology, Research Methodology and
Biostatistics.

Part-ll

Paper I: Normal Periodontal structure, Etiology & Pathogenesis of Periodontal
diseases, epidemiology as related to Periodontics

Paper II: Periodontal diagnosis, therapy & Oral Implantology

Paper Il Essays (descriptive and analyzing type questions)

*The topics assigned to the different papers are generally evaluated under those
sections. However a strict division of the subject may not be possible and some
overlapping of topics is inevitable. Students should be prepared to answer overlapping
topics.

B. Practical / Clinical Examination 200
Marks

The clinical examination shall be of two days duration

1%t day

Case discussion
X Long case - One
X Short case - One

Periodontal surgery =+ Periodontal Surgery on a previously prepared case after getting
approval from the examiners

2" day

Post-surgical review and discussion of the case treated on the 1% day

Presentation of dissertation & discussion

All the examiners shall participate in all the aspects of clinical examinations / Viva Voce

Distribution of Marks for Clinical examination (recommended)

a) Long Case discussion 75
b) 1 short case 25
c) Periodontal surgery 1. Anesthesia 10
2. Incision 20
3. Post Surgery 25
Evaluation
4. Sutures 10
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5. |Pack(ifany) | 10
Post *operative review 25
Total 200
C. Viva Voce : 100
Marks
i. Viva-Voce examination: 80
marks

All examiners will conduct viva-YRFH FRQMRLQWO\ RQ FDQGLGDWHTV FRP!
approach, expression, interpretation of data and communication skills. It includes all
components of course contents. It includes presentation and discussion on dissertation

also.

ii. Pedagogy Exercise : 20
marks

A topic will be given to each candidate in the beginning of clinical examination. He/she is
asked to make a presentation on the topic for 8-10 minutes.
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3. ORAL AND MAXILLOFACIAL SURGERY

OBJECTIVES:

The training program in Oral and Maxillofacial Surgery is structured to achieve the following
five objectives-

X Knowledge

x  Skills

X Attitude

x Communicative skills and ability

X Research

Knowledge:

x To have acquired adequate knowledge and understanding of the etiology,
pathophysiology and diagnosis, treatment planning of various common oral and
Maxillofacial surgical problems both minor and major in nature

x To have understood the general surgical principles like pre and post surgical
management, particularly evaluation, post surgical care, fluid and electrolyte
management, blood transfusion and post surgical pain management.

x Understanding of basic sciences relevant to practice of oral and maxillofacial surgery

x Able to identify social, cultural, economic, genetic and environmental factors and their
relevance to disease process management in the oral and Maxillofacial region.

x Essential knowledge of personal hygiene and infection control, prevention of cross
infection and safe disposal of hospital waste keeping in view the high prevalence of
hepatitis and HIV.

Skills:

x To obtain proper clinical history, methodical examination of the patient, perform essential
diagnostic procedures and order relevant laboratory tests and interpret them and to arrive
at a reasonable diagnosis about the surgical condition.

X To perform with competence minor oral surgical procedures and common maxillofacial
surgery. To treat both surgically and medically the problems of the oral and Maxillofacial
and the related area.

x Capable of providing care for maxillofacial surgery patients.

Attitude:

x Develop attitude to adopt ethical principles in all aspect of surgical practice, professional
honesty and integrity are to be fostered. Surgical care is to be delivered irrespective of
the social status, caste, creed or religion of the patient.

x Willing to share the knowledge and clinical experience with professional colleagues.

x Willing to adopt new techniques of surgical management developed from time to time
based on scientific research which are in the best interest of the patient

X Respect patient right and privileges, including patients right to information and right to
seek a second opinion.

x Develop attitude to seek opinion from an allied medical and dental specialists as and
when required.

Communicati on Skills:
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x Develop adequate communication skills particularly with the patients giving them the
various options available to manage a particular surgical problem and obtain a true
informed consent from them for the most appropriate treatment available at that point of
time

x Develop the ability to communicate with professional colleagues.

x Develop ability to teach undergraduates.

COURSE CONTENT:

The speciality of Oral & Maxillofacial Surgery deals with the diagnosis and management
of the diseases of stomatognathic system, jaw bones, cranio-maxillofacial region, salivary
glands and temporomandibular joints etc. Within this framework it also supports many vital
organs like eye, oropharynx, nasopharynx and major blood vessels and nerves. The
traumatic injuries of maxillofacial skeleton are independently managed by Oral & Maxillofacial
Surgeons. Whenever there are orbital injuries the ophthalmologists are trained only to tackle
injuries of the eye ball (globe) but if there are associated injuries of the orbital skeleton, the
Maxillofacial Surgeon is involved in its re-construction. Similarly, nasal bone fracture may be
managed by ENT surgeons. Most of the time nasal bone fractures are associated with
fractures of the maxilla, mandible and zygomatic bones which are being managed by Oral &
Maxillofacial Surgeons. The maxillofacial facial injuries at times are associated with head
injuries also. The Oral & maxillofacial Surgeon is involved in the management of cleft lip &
cleft palate, orthognathic surgery, micro vascular surgery, reconstructive and oncological
surgical procedures of maxillofacial region. The speciality of Oral & Maxillofacial Surgery is a
multi disciplinary speciality and needs close working in co-ordination with Neurosurgeons,
Oncosurgeons, Opthalmologists, ENT Surgeons and Plastic Surgeons. The Oral &
Maxillofacial Surgeons, Ophthalmologist, ENT Surgeons, Plastic Surgeons, Neuro-Surgeons
and Oncologists complement each other by performing Surgical Procedures with their
respective expertise and knowledge thereby benefiting the patients and students of the
respective specialities.

The program outline addresses both the knowledge needed in Oral and Maxillofacial
Surgery and allied medical specialties in its scope. A minimum of three years of formal
training through a graded system of education as specified will equip the trainee with skill and
knowledge at its completion to be able to practice basic oral and Maxillofacial surgery
competently and have the ability to intelligently pursue further apprenticeship towards
advanced Maxillofacial surgery.

The topics are considered as under:-
A) Applied Basic sciences
B) Oral and Maxillofacial surgery
C) Allied specialties

A) Applied Basic Sciences:

Applied Anatomy, Physiology, Biochemistry, General and Oral Pathology and
Microbiology, Pharmacology and Knowledge in Basic Statistics.

Applied Anatomy:

1. Surgical anatomy of the scalp, temple and face

2. Anatomy of the triangles of neck and deep structures of the neck

3. Cranial and facial bones and its surrounding soft tissues with its applied aspects in
maxillofacial injuries.

4. Muscles of head and neck; chest , lower and upper extremities (in consideration to
grafts/flaps)

5. Arterial supply, venous drainage and lymphatics of head and neck
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6. Congenital abnormalities of the head and neck

7. Surgical anatomy of the cranial nerves

8. Anatomy of the tongue and its applied aspects

9. Surgical anatomy of the temporal and infratemporal regions

. Anatomy and its applied aspects of salivary glands, pharynx, thyroid and parathyroid
gland, larynx, trachea, esophagus

. Tooth eruption, morphology, and occlusion.

. Surgical anatomy of the nose.

. The structure and function of the brain including surgical anatomy of intra cranial
venous sinuses.

. Autonomous nervous system of head and neck

. Functional anatomy of mastication, deglutition, speech, respiration and circulation

. Development of face, paranasal sinuses and associated structures and their
anomalies

. TMJ: surgical anatomy and function

10

11
12
13

14
15
16

17

Physiology:

1. Nervous system

w

H

N

X

Physiology of nerve conduction, pain pathway, sympathetic and parasympathetic
nervous system, hypothalamus and mechanism of controlling body temperature

Blood

X
X

X
X
X

Composition

Haemostasis, various blood dyscrasias and management of patients with the
same

Hemorrhage and its control

Capillary and lymphatic circulation.

Blood grouping, transfusing procedures.

Digestive system

X
X
X

Saliva - composition and functions of saliva
Mastication, deglutition, digestion, assimilation
Urine formation, normal and abnormal constituents

Respiration
x Control of ventilation, anoxia, asphyxia, artificial respiration
X Hypoxia *types and management

CardioVascular System

X X X X X

Cardiac cycle,
Shock

Heart sounds,
Blood pressure,
Hypertension:

Endocrinology

X
X
X

General endocrinal activity and disorder relating to thyroid gland,
Parathyroid gland, adrenal gland, pituitary gland, pancreas and gonads:
Metabolism of calcium

Nutrition

X

X

General principles of a balanced diet, effect of dietary deficiency, protein energy
malnutrition, Kwashiorkor, Marasmus.

Fluid and Electrolytic balance in maintaining haemostasis and significance in
minor and major surgical procedures.
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Biochemistry:

x General principles governing the various biological activities of the body, such as
osmotic pressure, electrolytes, dissociation, oxidation, reduction etc.
General composition of the body

Intermediary metabolism

Carbohydrates, proteins, lipids, and their metabolism
Nucleoproteins, nucleic acid and nucleotides and their metabolism
Enzymes, vitamins and minerals

Hormones

Body and other fluids.

Metabolism of inorganic elements.

Detoxification in the body.

Antimetabolites.

X X X X X X X X X X

Pathology:

1.

Inflammation =+

X Repair and regeneration, necrosis and gangrene

X Role of component system in acute inflammation,

X Role of arachidonic acid and its metabolites in acute inflammation,

x Growth factors in acute inflammation

X Role of molecular events in cell growth and intercellular signaling cell surface
receptors

X Role of NSAIDs in inflammation,

x Cellular changes in radiation injury and its manifestation:

Haemostasis

X Role of endothelium in thrombogenesis,

X Arterial and venous thrombi,

x Disseminated Intravascular coagulation

Shock:

x Pathogenesis of hemorrhagic, neurogenic, septic, cardiogenic shock

x Circulatory disturbances, ischemia, hyperemia, venous congestion, edema,
infarction

Chro mosomal abnormalities:

x ODUIDQV 6\QGURPH (KOHUTV 'DQOBWWWIfmNEGURPH )UDJLOH

Hypersensitivity:

X Anaphylaxis, type 2 hypersensitivity, type 3 hyper sensitivity and cell mediated
reaction and its clinical importance, systemic lupus erythematosus.

X Infection and infective granulomas.

Neoplasia:

x Classification of tumors.

x Carcinogenesis and carcinogens- chemical, viral and microbial

x Grading and staging of cancers, tumor Angiogenesis, Paraneoplastic syndrome,
spread of tumors

x Characteristics of benign and malignant tumors

Others :

x Sex linked agammaglobulinemia.

X AIDS

X Management of immuno deficiency patients requiring surgical procedures

x De George Syndrome
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Ghons complex, post primary pulmonary tuberculosis +pathology and
pathogenesis.

Oral Patholog v:

X X X X X X X X X X X

Developmental disturbances of oral and Para oral structures
Regressive changes of teeth.

Bacterial, viral and mycotic infections of oral cavity

Dental caries,, diseases of pulp and periapical tissues
Physical and chemical injuries of the oral cavity

Oral manifestations of metabolic and endocrinal disturbances
Diseases of jawbones and TMJ

Diseases of blood and blood forming organs in relation to oral cavity
Cysts of the oral cavity

Salivary gland diseases

Role of laboratory investigations in oral surgery

Microbiology:

x

X X X X X X

Immunity

Knowledge of organisms commonly associated with diseases of oral cavity.
Morphology cultural characteristics of strepto, staphylo, pneumo, gono, meningo,
clostridium group of organisms, spirochetes, organisms of TB, leprosy, diphtheria,
actinomycosis and moniliasis

Hepatitis B and its prophylaxis

Culture and sensitivity test

Laboratory determinations

Blood groups, blood matching, RBC and WBC count

Bleeding and clotting time etc, smears and cultures,

Urine analysis and cultures.

App lied Pharmacology and Therapeutics:

©CoNogOrWNE

Definition of terminologies used

Dosage and mode of administration of drugs.

Action and fate of drugs in the body

Drug addiction, tolerance and hypersensitivity reactions.

Drugs acting on the CNS

General and local anesthetics, hypnotics, analeptics, and tranquilizers.
Chemo therapeutics and antibiotics

Analgesics and antipyretics

Antitubercular and antisyphilitic drugs.

. Antiseptics, sialogogues and antisialogogues
. Haematinics

. Antidiabetics

. Vitamins A, B-complex, C, D, E, K

B) Oral and Maxillofacial Surgery:

X X X X

Evolution of Maxillofacial surgery.

Diagnosis, history taking, clinical examination, investigations.
Informed consent/medico-legal issues.

Concept of essential drugs and rational use of drugs.
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Communication skills with patients- understanding, clarity in communication,
compassionate explanations and giving emotional support at the time of suffering
and bereavement

Principles of surgical audit + understanding the audit of process and outcome.
Methods adopted for the same. Basic statistics.

Principles of evidence based surgery- understanding journal based literature
study; the value of textbook, reference book articles, value of review articles;
original articles and their critical assessment, understanding the value of
retrospective, prospective, randomized control and blinded studies, understanding
the principles and the meaning of various Bio-statistical tests applied in these
studies.

Principles of surgery- developing a surgical diagnosis, basic necessities for
surgery, aseptic technique, incisions, flap designs, tissue handling, hemostasis,
dead space management, decontamination and debridement, suturing, edema
control, patient general health and nutrition.

Medical emergencies =* Prevention and management of altered consciousness,
hyper sensitivity reaction, chest discomfort, respiratory difficulty.

Pre operative workup = Concept of fithess for surgery; basic medical work up;
work up in special situation like diabetes, renal failure, cardiac and respiratory
illness; risk stratification

Surgical sutures, drains

Post operative care- concept of recovery room care, Airway management,
Assessment of Wakefulness, management of cardio vascular instability in this
period, Criteria for shifting to the ward, pain management

Wound management- Wound healing, factors influencing healing, basic surgical
techniques, Properties of suture materials, appropriate use of sutures.

Surgical Infections *Asepsis and antisepsis, Microbiological principles, Rational
use of antibiotics, special infections like Synergistic Gangrene and Diabetic foot
infection, Hepatitis and HIV infection and cross infection.

Airway obstruction/management +Anatomy of the airway, principles of keeping
the airway patent, mouth to mouth resuscitation, Oropharyngeal airway,
endotracheal intubation, Cricothyroidectomy, Tracheostomy.

Anesthesia *stages of Anesthesia, pharmacology of inhalation, intravenous and
regional anesthetics, muscle relaxants.

Facial pain; Facial palsy and nerve injuries.

Pain control * acute and chronic pain, cancer and non-cancer pain, patient
controlled analgesia

General patient management tcompetence in physical assessment of patients of
surgery, competence in evaluation of patients presenting with acute injury,
particularly to maxillofacial region. Competence in the evaluation of management
of patients for Anesthesia

Clinical oral surgery zall aspects of dento alveolar surgery

Pre-prosthetic surgery = A wide range of surgical reconstructive procedures
involving their hard and soft tissues of the edentulous jaws.

Temporomandibular joint disorders + TMJ disorders and their sequelae need
expert evaluation, assessment and management. It is preferable to be familiar
with diagnostic and therapeutic arthroscopic surgery procedures.

Tissue grafting + Understanding of the biological mechanisms involved in
autogenous and heterogeneous tissue grafting.

Reconstructive oral and maxillofacial surgery = hard tissue and soft tissue
reconstruction.

Cyst and tumors of head and neck region and their management + including
principles of tumor surgery, giant cell lesion of jaw bones, fibro osseous lesions of
jaw.
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X Neurological disorders of maxillofacial region-diagnosis and management of
7TULJHPLQDO 1HXUDOJLD 03'6 %HOOV SDOV\ )UH\TV 6\QG

X Maxillofacial trauma =+ basic principles of treatment, primary care, diagnosis and
management of hard and soft tissue injuries, Comprehensive management
including polytrauma patients

x Assessment of trauma-multiple injuries patient, closed abdominal and chest
injuries, penetrating injuries, pelvic fractures, urological injuries, vascular injuries.

X Orthognathic surgery *The trainee must be familiar with the assessment and
correcting of jaw deformities

X Laser surgery *=The application of laser technology in the surgical treatment of
lesions amenable to such therapy

x Distraction osteogenesis in maxillofacial region.

x Cryosurgeries * Principles, the application of cryosurgery in the surgical
management of lesions amenable to such surgeries.

x Cleft lip and palate surgery- detailed knowledge of the development of the face,
head and neck, diagnosis and treatment planning, Current concepts in the
management of cleft lip and palate deformity, knowledge of nasal endoscopy and
other diagnostic techniques in the evaluation of speech and hearing, concept of
multi disciplinary team management.

X Aesthetic facial surgery =+ detailed knowledge of structures of face & neck
including skin and underlying soft tissues, diagnosis and treatment planning of
deformities and conditions affecting facial skin, underlying facial muscles, bone,
eyelids, external ear etc., surgical management of post acne scaring, face lift,
blepharoplasty, otoplasty, facial bone recountouring etc.

x Craniofacial surgery *basic knowledge of developmental anomalies of face, head
and neck, basics concept in the diagnosis and planning of various head and neck
anomalies including facial cleft, craniosynostosis, syndromes, etc., Current
concepts in the management of craniofacial anomalies.

X Head and neck oncology * understanding of the principles of management of
head and neck oncology including various pre cancerous lesions, Experience in
the surgical techniques of reconstruction following ablative surgery.

X Micro vascular surgery.

X Implantology = principles, surgical procedures for insertion of various types of
implants.

X Maxillofacial radiology/ radio diagnosis

x Other diagnostic methods and imaging techniques

C) Allied Specialties:

X General medicine: General assessment of the patient including children with
special emphasis on cardiovascular diseases, endocrinal, metabolic respiratory
and renal diseases, Blood dyscrasias

X General surgery: Principles of general surgery, exposure to common general
surgical procedures.

X Neuro xsurgery: Evaluation of a patient with head injury, knowledge & exposure
of various Neuro tsurgical procedures

x ENT/Ophthalmology: Examination of ear, nose, throat, exposure to ENT surgical
procedures, ophthalmic examination and evaluation, exposure to ophthalmic
surgical procedures.
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X Orthopedic: basic principles of orthopedic surgery, bone diseases and trauma as
relevant to Maxillofacial surgery, interpretation of radiographs, CT, MRI and

ultrasound

X Anesthesiology: Evaluation of patients for GA technique, general anesthetic drugs
use and complications, management of emergencies, various IV sedation

techniques.

x Plastic Surgery- Basic Principles

TEACHING / LEARNING ACTIVITIES:

The post graduate is expected to complete the following at the end of :

| Year

Study ofapplied basic sciences including practicals (wherever necessary), basic computer
sciences, exodontia, seminars on basic topics, selection of dissertation topic, library
assignment topic, attending O.T, ward rounds, Medical Record keeping, Pre-clinical
exercises, preparation of synopsis and its submission within the six months after
admission to the university as per calendar of events.

Rotation and postings in other departments:

General medicine

General surgery
Ophthalmology

Neuro Surgery

ENT

Orthopedic

Plastic Surgery

Casualty

Anesthesia (ICU)
Radiology (CT, MRI, USG)

Il Year

- 1 month
- 1 month
- 15 days
- 15 days
- 15 days
- 15 days
- 15 days
- 15 days
- 15 days
- 15 days

x Minor oral surgery and higher surgical training

X Submission of library assignment
X Oncologyposting =1 month

Il Year

x Maxillofacial surgery

X Submission of dissertation to the university, six months before the final examination.

It is desirable to enter general surgical skills and operative procedures that are observed,
assisted or performed in the log book in the format as given below:-

SI.No Procedure Category Number

1 Injection I.M. and I.V. Pl 50, 20

2 Minor suturing and removal Pl N,A
of sutures

3 Incision & drainage of an PI 10
abscess

4 Surgical extraction PI 15

5 Impacted teeth PI, A 30,20
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6 Pre prosthetic surgery-
corrective procedures PI 10
ridge extension A 3
ridge reconstruction A 3
7 OAF closure Pl, A 3,2
8 Cyst enuleation Pl,A 5,5
9 Mandibular fractures PlLA 10,10
10 Peri-apical surgery Pl,A 5
11 Infection management PI,A 3,3
12 Biopsy procedures Pl, A 10, 3
13 Removal of salivary calculi A 3
14 Benign tumors A 3,3
15 mid face fractures PI,A 3,5
16 Implants PI,A 5,5
17 Tracheotomy A 2
18 Skin grafts PILA 2,2
19 Orthognathic surgery A0 3,5
20 Harvesting bone & cartilage A,O 3,5
grafts A0 3,3
lliac crest AO 2,2
Rib A0 2,2
Calvarial
Fibula
21 T.M. Joint surgery A 3
22 Jaw resections AO 3,5
23 Onco surgery AO 3,3
24 Micro vascular anastomosis A,O 2,2
25 Cleft lip & palate A,O 3,5
26 Distraction osteogenesis A,O 2.3
27 Rhinoplasty A0 2,3
28 Access osteotomies and A0 1,3
base of skull surgeries
29 Emergency Management for P1,0 55
OMFS Patients in Casualty /
Accident & Emergency

Pl:- Performed Independently
A:- Assisted
O:- Observed

Monitoring Learning Progress:

It is essential to monitor the learning progress to each candidate through continuous
appraisal and regular assessment. It not only helps teachers to evaluate students, but
also students to evaluate themselves. The monitoring to be done by the staff of the
department based on participation of students in various teaching / learning activities. It
may be structured and assessment be done using checklists that assess various aspects.
Checklists are given in Section IV.

Paper wise distribution of syllabus:

PART-1:

Applied Basic Sciences
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PART-II:
Paper xI:Minor Oral Surgery and Maxillofacial Trauma

Minor Oral Surgery:

x Principles of Surgery : Developing A Surgical Diagnosis, Basic Necessities For
Surgery, Aseptic Technique, Incisions, Flap Design Tissue Handling,
Haemostasis, Dead Space Management, Decontamination And Debridement,
Suturing, Oedema Control, Patient General Health And Nutrition.

x Medical Emergencies : Prevention and management of altered cons-ciousness
(syncope, orthostatic hypotension, seizures, diabetes mellitus, adrenal
insufficiency), hypersensitivity reactions, chest discomfort, and respiratory
difficulty.

x Examination and Diagnosis : Clinical history, physical and radiographic, clinical
and laboratory diagnosis, oral manifestations of systemic diseases, implications of
systemic diseases in surgical patients.

x Haemorrhage and Shock : Applied physiology, clinical abnormalities of
coagulation, extra vascular hemorrhage, and hemorrhagic lesions, management
of secondary hemorrhage, shock.

X Exodon tia: Principles of extraction, indications and contraindications, types of
extraction, complications and their management, principles of elevators and
elevators used in oral surgery.

X Impaction: Surgical anatomy, classification, indications and contraindications,
diagnosis, procedures, complications and their management.

X Surgical aids to eruption of teeth : Surgical exposure of unerupted teeth,
surgical repositioning of partially erupted teeth.

X Transplantation of teetH

x Surgical Endodontics: Indications and contraindications, diagnosis, procedures
of periradicular surgery

x Preprosthetic Surgery: Requirements, types (alvoloplasty, tuberosity reduction,
mylohyoid ridge reduction, genial reduction, removal of exostosis, vestibuloplasty)

X Procedures to Improve Alveol ar Soft Tissues : Hypermobile tissues- operative /
sclerosing method, epulis fissuratum, frenectomy and frenotomy

x Infectionsof Head and Neck: Odontogenic and non Odontogenic infections,
factors affecting spread of infection, diagnosis and differential diagnosis,
management of facial space infections, Ludwig angina, cavernous sinus
thrombosis.

x Chronic infections of the jaws: Osteomyelitis (types, etiology, pathogenesis,
management) osteoradionecrosis

x Maxillary Sinus: Maxillary sinusitis +types, pathology, treatment, closure of Oro
tantral fistula, Caldwell- luc operation

X Cysts of the Orofacial Region:  Classification, diagnosis, management of OKC,
dentigerous, radicular, non Odontogenic, ranula

x Neurological disorders of the Maxillofacial Region: Diagnosis and
PDQDJHPHQW RI WULJHPLQDO QHXUDOJLD 03'6 EHOOTfV
injuries.

x Implantology : Definition, classification, indications and contraindications,
advantages and disadvantages, surgical procedure.

X Anesthesia
Local Anesthesia:
Classification of local anesthetic drugs, mode of action, indications and contra
indications, advantages and disadvantages, techniques, complications and their
management.
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General Anesthesia:

Classification, stages of GA, mechanism of action, indications, and contra
indications, advantages and disadvantages, post anesthetic complications and
emergencies, anesthetic for dental procedures in children, pre medication,
conscious sedation, legal aspects for GA

Maxillofacial Trauma:

Paper

X X X X

X X

X X X X X

X X X X

Surgical Anatomy of Head and Neck.

Etiology of Injury.

Basic Principles of Treatment

Primary Care: resuscitation, establishment of airway, management of
hemorrhage, management of head injuries and admission to hospital.
Diagnosis: clinical, radiological

Soft Tissue Injury of Face and Scalp: classification and management of soft
tissue wounds, injuries to structure requiring special treatment.

Dento Alveolar Fractures: examination and diagnosis, classification, treatment,
prevention.

Mandibular Fractures: classification, examination and diagnosis, general
principles of treatment, complications and their management

Fracture of Zygomatic Complex: classification, examination and diagnosis,
general principles of treatment, complications and their management.

Orbital Fractures: blow out fractures

Nasal Fractures

Fractures of Middle Third of the Facial Skeleton: emergency care, fracture of
maxilla, and treatment of le fort I, Il, I, fractures of Naso orbito ethmoidal
region.

Opthalmic Injuries: minor injuries, non-perforating injuries, perforating injuries,
retro bulbar hemorrhage, and traumatic optic neuropathy.

Traumatic Injuries To Frontal Sinus: diagnosis, classification, treatment
Maxillofacial Injuries in Geriatric and Pediatric Patients.

Gun Shot Wounds and War Injuries

Osseointegration in Maxillofacial Reconstruction

Metabolic Response to Trauma: neuro endocrine responses, inflammatory
mediators, clinical implications

Healing of Traumatic Injuries: soft tissues, bone, cartilage, response of
peripheral nerve to injury

Nutritional consideration following Trauma.

Tracheostomy: indications and contraindications, procedure, complications
and their management.

:Maxillofacial Surgery

Salivary gland

Sialography

Salivary fistula and management

Diseases of salivary gland tdevelopmental disturbances, cysts, inflammation
and sialolithiasis

Mucocele and Ranula

Tumors of salivary gland and their management

Staging of salivary gland tumors

Parotidectomy
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Temporomandibular Joint

Etiology, history signs, symptoms, examination and diagnosis of
temporomandibular joint disorders

Ankylosis and management of the same with different treatment modalities

MPDS and management

Condylectomy zdifferent procedures

Various approaches to TMJ

Recurrent dislocations *Etiology and Management

Oncology

Biopsy

Management of pre-malignant tumors of head and neck region
Benign and Malignant tumors of Head and Neck region
Staging of oral cancer and tumor markers

Management of oral cancer

Radical Neck dissection

Modes of spread of tumors

Diagnosis and management of tumors of nasal, paranasal, neck, tongue,

cheek, maxilla and mandible
Radiation therapy in maxillofacial regions
Lateral neck swellings

Orthognathic surgery

Diagnosis and treatment planning

Cephalometric analysis

Model surgery

Maxillary and mandibular repositioning procedures
Segmental osteotomies

Management of apertognathia

Genioplasty

Distraction osteogenesis

Cysts and tumors of oro facial region

Odontogenic and non-Odontogenic tumors and their management
Giant Cell lesions of jawbone

Fibro osseous lesions of jawbone

Cysts of jaw

Laser surgery

The application of laser technology in surgical treatment of lesions

Cryosurgery

Principles, applications of cryosurgery in surgical management

Cleft lip and palate surgery

Detailed knowledge of the development of the face, head and neck
Diagnosis and treatment planning

Current concepts in the management of cleft lip and palate deformity
Knowledge of Naso endoscopy and other diagnostic techniques in the
evaluation of speech and hearing

Concept of multidisciplinary team management
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i) Aesthetic facial surgery

x Detailed knowledge of the structures of the face and neck including skin and
underlying soft tissue

x Diagnosis and treatment planning of deformities and conditions affecting facial
skin

x Underlying facial muscles, bone, Eyelids, external ear

X Surgical management of post acne scarring, facelift, blepharoplasty, otoplasty,
facial bone recontouring, etc

j) Craniofacial surgery

x Basic knowledge of developmental anomalies of the face, head and neck

X Basic concepts in the diagnosis and planning of various head and neck
anomalies including facial clefts, craniosynostosis, syndromes, etc.

X Current concept in the management of Craniofacial anomalies

Paper =llIl : Essays (descriptive and analyzing type questions)

Scheme of Examinat ion:

A. Theory: Part-l: Basic Sciences Paper - 100 Marks
Part-Il: Paper-1, Paper-1l & Paper-Il| - 300 Marks
(100 Marks for each Paper)

Written examination shall consist of Basic Sciences Paper (Part-1) of three hours duration
and should be conducted at the end of First year of MDS course. Part-Il Examination will
be conducted at the end of Third year of MDS course. Part-1l Examination will consist of
Paper-1, Paper-ll & Paper-lll, each of three hours duration. Paper-l & Paper-ll shall
consist of two long answer questions carrying 25 marks each and five questions carrying
10 marks each. Paper-IIl will be on Essays. In Paper-Ill three Questions will be given and
student has to answer any two questions. Each question carries 50 marks. Questions on
recent advances may be asked in any or all the papers. Distribution of topics for each
paper will be as follows: *

PART-l : Applied Basic Sciences: Applied Anatomy, Physiology, & Biochemistry,
Pathology, Microbiology, Pharmacology, Research Methodology and
Biostatistics.

PART- Il

Paper x| : Minor Oral Surgery and Maxillofacial Trauma
Paper Il : Maxillofacial Surgery

Paper zlll: Essays (descriptive and analyzing type questions)

*The topics assigned to the different papers are generally evaluated under those
sections. However a strict division of the subject may not be possible and some
overlapping of topics is inevitable. Students should be prepared to answer overlapping
topics.
B. Practical / Clinical Examination - 200 Marks

1. Minor Oral Surgery - 100 Marks

Each candidate is required to perform the minor oral surgical procedures under local
anaesthesia. The minor surgical cases may include removal of impacted lower third
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molar, cyst enucleation, any similar procedure where students can exhibit their
professional skills in raising the flap, removing the bone and suturing the wound.

2.Case presentation and discussion: 100 Marks
(a) One long case - 60 Marks
(b) Two short cases - 40 Marks

(20 marks each)

C. Viva Voce - 100 Marks
i. Viva-Voce examination: 80 Marks
All examiners will conduct viva-YRFH FRQMRLQWO\ RQ FDQGLGDWHTV FR
approach, expression, interpretation of data and communication skills. It includes all
components of course contents. It includes presentation and discussion on dissertation
also.
ii. Pedagogy: 20 Marks

A topic be given to each candidate in the beginning of clinical examination. He/she is
asked to make a presentation on the topic for 8-10 minutes.
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4. CONSERVATIVE DENTISTRY AND ENDODONTICS

OBJECTIVES:

The following objectives are laid out to achieve the goals of the course. These are to be
achieved by the time the candidate completes the course. These objectives may be
considered under the following subtitles.

Knowledge:
At the end of 36 months of training, the candidates should be able to:

X

Describe etiology, pathophysiology, periapical diagnosis and management of common
restorative situations, endodontic situations that will include contemporary management of
dental caries, management of trauma and pulpal pathosis including periodontal situations.
Demonstrate understanding of basic sciences as relevant to conservative / restorative
dentistry and Endodontics.

Identify social, economic, environmental and emotional determinants in a given case or
community and take them into account for planning and execution at individual and
community level.

Ability to master differential diagnosis and recognize conditions that may require multi
disciplinary approach or a clinical situation outside the realm of the specialty, which he or
she should be able to recognize and refer to appropriate specialist.

Update himself by self-study and by attending basic and advanced courses, conferences,
seminars, and workshops in the specialty of Conservative Dentistry-Endodontics-Dental
Materials and Restorative Dentistry.

Ability to teach/guide, colleagues and other students.

Use information technology tools and carry out research both basic and clinical with the
aim of his publishing his work and presenting the same at scientific platform.

Skills:

X

X

Take proper chair side history, examine the patient and perform medical and dental
diagnostic procedures as well as perform relevant tests and interpret to them to come to a
reasonable diagnosis about the dental condition in general and Conservative Dentistry *
Endodontics in particular. And undertake complete patient monitoring including
preoperative as well as post operative care of the patient.

Perform all levels of restorative work, surgical and non-surgical Endodontics as well as
endodontic-periodontal surgical procedures as part of multidisciplinary approach to
clinical condition.

Provide basic life saving support in emergency situations.

Manage acute pulpal and pulpo periodontal situations.

Have a thorough knowledge of infection control measures in the dental clinical
environment and laboratories.

Should have proper knowledge of sterilization procedures

Human Values, Ethical Practice and Communication Abiliti es

X

Adopt ethical principles in all aspects of restorative and contemporary Endodontics
including non-surgical and surgical Endodontics.

Professional honesty and integrity should be the top priority.

Dental care has to be provided regardless of social status, caste, creed or religion of the
patient.

Develop communication skills in particular to explain various options available for
management and to obtain a true informed consent from the patient.

Apply high moral and ethical standards while carrying on human or animal research.
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x He/She shall not carry out any heroic procedures and must know his limitations in
performing all aspects of restorative dentistry including Endodontics. Ask for help from
colleagues or seniors when required without hesitation.
X Respect SDWLHQWTTV ULJKWV DQG SULYLOHJHV LQFOXGLQJ SDWLI

COURSE CONTENTS:

PART-I:

Applied Basic Sciences:

Applied Anatomy of Head and Neck:

x Development of face, paranasal sinuses and the associated structures and their
anomalies, cranial and facial bones, TMJ anatomy and function, arterial and venous
drainage of head and neck, muscles of face and neck including muscles of mastication
and deglutition, brief consideration of structures and function of brain. Brief consideration
of all cranial nerves and autonomic nervous system of head and neck. Salivary glands,
Functional anatomy of mastication, deglutition and speech. Detailed anatomy of
deciduous and permanent teeth, general consideration in physiology of permanent
dentition, form, function, alignment, contact, occlusion.

X Internal anatomy of permanent teeth and its significance.

X Applied histology = histology of skin, oral mucosa, connective tissue, bone, cartilage,
blood vessels, lymphatics, nerves, muscles, tongue.

Anatomy and Developm ent of Teeth:

x Enamel *development and composition, physical characteristics, chemical properties,
structure.

X Age changes zclinical structure.

x Dentin * development, physical and chemical properties, structure type of dentin,
innervations, age and functional changes and clinical considerations.

x Pulp xdevelopment, histological structures, innervations, functions, regressive changes,
clinical considerations.

X Dentin and pulp complex.

x Cementum *composition, cementogenesis, structure, function, clinical considerations.

x Knowledge of internal anatomy of permanent teeth, anatomy of root apex and its
implications in endodontic treatment.

x Periodontal ligament tdevelopment, structure, function and clinical considerations.

x Salivary glands zxstructure, function, clinical considerations.

Applied Physioloqgy:

X Mastication, deglutition, digestion and assimilation, fluid and electrolyte balance.

x Blood composition, volume, function, blood groups, haemostasis, coagulation, blood
transfusion, circulation, heart, pulse, blood pressure, shock, respiration-control, anoxia,
hypoxia, asphyxia, artificial respiration, and endocrinology =+ general principles of
endocrine activity and disorders relating to pituitary, thyroid, parathyroid, adrenals
including pregnancy and lactation.

x Physiology of saliva £composition, function, clinical significance.

Clinical significance of vitamins, diet and nutrition +balanced diet.

x Physiology of pain, sympathetic and Para sympathetic nervous system, pain pathways,
physiology of pulpal pain, Odontogenic and non Odontogenic pain, pain disorders =*
typical and atypical.

X Biochemistry such as osmotic pressure, electrolytic dissociation, oxidation, reduction etc.
Carbohydrates, proteins, lipids and their metabolism, nucleoproteins, nucleic acid and
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their metabolism. Enzymes, vitamins and minerals, metabolism of inorganic elements,
detoxification in the body, anti metabolites, chemistry of blood lymph and urine.

Pathology:

Inflammation, repair, degeneration, necrosis and gangrene.

Circulatory disturbances + ischemia, hyperemia, edema, thrombosis, embolism,
infarction, allergy and hypersensitivity reaction.

Neoplasms # classifications of tumors, characteristics of benign and malignant tumors,
spread of tumors.

Blood dyscrasias.

Developmental disturbances of oral and Para oral structures, dental caries, regressive
changes of teeth, pulp, periapical pathology, pulp reaction to dental caries and dental
procedures.

Bacterial, viral, mycaotic infections of the oral cavity.

Microbiology:

Pathways of pulpal infection, oral flora and micro organisms associated with endodontic
diseases, pathogenesis, host defense, bacterial virulence factors, healing, theory of focal
infections, microbes relevance to dentistry <+ strepto, staphylococci, lactobacilli,
cornyebacterium, actinomycetes, clostridium, neisseria, vibrio, bacteriods, fusobacteria,
spirochetes, mycobacterium, virus and fungi.

Cross infection, infection control, infection control procedure, sterilization and disinfection.
Immunology *antigen antibody reaction, allergy, hypersensitivity and anaphylaxis, auto
immunity, grafts, viral hepatitis, HIV infections and aids. Identification and isolation of
microorganisms from infected root canals. Culture medium and culturing technique
(Aerobic and anaerobic interpretation and antibiotic sensitivity test).

Pharmacology:

Dosage and route of administration of drugs, actions and fate of drug in body, drug
addiction, tolerance of hypersensitivity reactions.

Local anesthesia tagents and chemistry, pharmacological actions, fate and metabolism
of anaesthetic, ideal properties, techniques and complications.

General anesthesia +pre medications, neuro muscular blocking agents, induction agents,
inhalation anesthesia, and agents used, assessment of anesthetic problems in medically
compromised patients.

Anaesthetic emergencies

Antihistamines, corticosteroids, chemotherapeutic and antibiotics, drug resistance,
haemostasis, and haemostatic agents, anticoagulants, sympathomimitic drugs, vitamins
and minerals (A, B, C, D, E, K IRON), anti sialogogue, immunosupressants, drug
interactions, antiseptics, disinfectants, anti viral agents, drugs acting on CNS.

Biostatistics:

Introduction, Basic concepts, Sampling, Health information systems = collection,
compilation, presentation of data. Elementary statistical methods = presentation of
statistical data, Statistical averages + measures of central tendency, measures of
dispersion, Normal distribution. Tests of significance *parametric and non zparametric
tests (Fisher extract test, Sign test, Median test, Mann Whitney test, Kruskal Wallis one
way analysis, Friedmann two way analysis, ANOVA, Regression analysis), Correlation
and regression,Use of computers.

Research Methodology:

Essential features of a protocol for research in humans
Experimental and non-experimental study designs
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x Ethical considerations of research
Applied Dental Materials:

x Physical and mechanical properties of dental materials, biocompatibility.

X Impression materials, detailed study of various restorative materials, restorative resin and
recent advances in composite resins, bonding- recent developments, tarnish and
corrosion, dental amalgam, direct filling gold, casting alloys, inlay wax, die materials,
investments, casting procedures, defects, dental cements for restoration and pulp
protection (luting, liners, bases) cavity varnishes.

x Dental ceramics-recent advances, finishing and polishing materials.

x Dental burs *design and mechanics of cutting +other modalities of tooth preparation.
Methods of testing biocompatibility of materials used.

PART-II:

Paper-I: Conservative Dentistry

1.
2.

3.

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,

Examination, diagnosis and treatment plan

Occlusion as related to conservative dentistry, contact, contour, its significance.
Separation of teeth, matrices, used in conservative dentistry.

Dental caries- epidemiology, recent concept of etiological factors, pathophysiology,
histopathology, diagnosis, caries activity tests, prevention of dental caries and
management *recent methods.

Hand and rotary cutting instruments, development of rotary equipment, speed ranges,
hazards.

Dental burs and other modalities of tooth reparation- recent developments (air abrasions,
lasers etc.)

Infection control procedures in conservative dentistry, isolation equipments etc.

Direct concepts in tooth preparation for amalgam, composite, GIC and restorative
techniques, failures and management.

Biologic response of pulp to various restorative materials and operative procedures.
Direct and indirect composite restorations.

Indirect tooth colored restorations- ceramic, inlays and onlays, veneers, crowns, recent
advances in fabrication and gingival tissue management.

Impression procedures used for indirect restorations.

Cast metal restorations, indications, contraindications, tooth preparation for class Il inlay,
onlay, full crown restorations.

Restorative techniques, direct and indirect methods of fabrication including materials
used for fabrication like inlay wax, investment materials and casting.

Direct gold restorations.

Recent advances in restorative materials.

Esthetics including smile design

Management of non-carious lesions.

Management of discolored tooth

Minimal intervention dentistry.

Recent advances in restoration of endodontically treated teeth and grossly mutilated
teeth.

Hypersensitivity-theories, causes and management.

Lasers in Conservative Dentistry.

CAD-CAM in restorative dentistry.

Digital imaging and its applications in restorative dentistry.

Clinical Photography.

Paper-Il: Endodontics

1.

Rationale of endodontics.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
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Pulp and periapical pathology.

Pathobiology of periapex.

Diagnostic procedures =+ Orofacial dental pain emergencies: endodontic diagnosis and
management, recent advances used for diagnosis.

Case selection and treatment planning.

Endodontic microbiology.

Infection control procedures used in Endodontics (aseptic techniques such as rubber
dam, sterilization of instruments etc.)

Endodontic emergencies and management.

Access cavity preparation *objectives and principles

. Endodontic instruments and instrumentation *recent developments, detailed description

of hand, rotary, sonic, ultra sonic etc.

Working length determination, cleaning and shaping of root canal system and recent
developments in techniques of canal preparation.

Root canal irrigants and intra canal medicaments.

Obturation materials, technigues and recent advances.

Traumatic injuries and management +endodontic treatment for young permanent teeth.
Endodontic surgeries, recent developments in technique and devices and wound healing.
Endoperio interrelationship and management.

Lasers in Endodontics.

Multidisciplinary approach to endodontic situations.

Radiology and CBCT in endodontic practice.

Procedural errors in endodontics and their management.

Endodontic failures and retreatment.

Resorptions and its management.

Microscopes and Microsurgery in endodontics.

Single visit endodontics, current concepts and controversies.

Regenerative Endodontics

Paper-Ill: Essays (descriptive and analyzing type questions)

TEACHING / LEARNING ACTIVITIES:

The post graduate is expected to complete the following at the end of :

The following is the minimum required to be completed before the candidate can be
considered eligible to appear for final MDS exam.

First Year

X Pre Clinical Work +Conservative and Endodontics

X Preclinical work on typhodont teeth

1.

Class Il amalgam cavities
a. Conservative preparation -03
b. Conventional preparation -03

Inlay cavity preparation including wax pattern and casting on

premolars and molars +tMO, DO, MOD -02

Onlay preparation on molars including wax pattern

and casting -02
Full Crown
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a. Anterior -02
b. Posterior -02
(1 each to be processed)

X Pre Clinical work on natural teeth

1. Wax Carving of all permanent teeth
2. Inlay on molars and premolars MO, DO, and MOD including
wax pattern and casting - 05
3. Amalgam cavity preparation
a. Conventional - 02
b. Conservative - 02
4. Complex amalgam on molar teeth - 02
5. Onlay on molars including wax pattern and casting - 02
(1 to be processed)
6. Full crown premolars and molars (metal, PFM & - 04
Ceramic)
7. Full crown anterior (PFM, composite& Ceramic) -03
8. Veneers anterior teeth - 02
9. Composite
a. Composite Filling (Class L1111 & V) -05 (each)
b. Inlay (Class | & II) -02
c. Veneer -02
d. Diastema Closure -02
e. Angle Buildups -02
Endodontics:
1. Sectioning of all maxillary and mandibular teeth (vertical & horizontal).

5.

Access cavity opening in relation to maxillary and mandibular permanent teeth.

Access cavity preparation, BMP and Obturation

a) Anterior (3 maxillary and 3 mandibular) - 06
- Conventional prep -02
- Step back -02
- Crown down -02
- Obturation -03
(2 lateral compaction and 1 thermoplasticized)
b) Premolar -04
(2 upper and 2 lower) obturation 1 each
c) Molar - 06

(3 upper =2 first molars and 1 second molar

3 lower %2 first molars and 1 second molar) obturation 1 each
Post and core preparation and fabrication in relation to anterior and posterior teeth
a. Anterior 10 (Cast Post 5 and prefabricated post 5)

b. Posterior 05 (Cast Post 2 and prefabricated post 5)

Removable dies -04

Note : Technique work to be completed in the first four months

Clinical Work:
A Composite restorations 30
B GIC Restorations 30
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C Complex amalgam restorations 05
D Composite inlay + veneers (direct and indirect) 10
E Ceramic jacket crowns 05
F Post and core for anterior teeth 10
G Bleaching vital 05

Non vital 05
H RCT Anterior 20
I Endo surgery tobservation and assisting 05

Presentation of:
X Seminars 5 seminars by each student +should include topics in dental
materials, conservative dentistry and endodontics
Journal clubs +5 by each student
Submission of synopsis at the end of 6 months
Library assignment work
Internal assessment *theory and clinicals.

X X X X

Second Year
Case discussion -5

1 Ceramic jacket crowns 10
2 Post and core for anterior teeth 10
3 Post and core for posterior teeth 05
4 Composite restoration 15
5 Full crown for posterior teeth 15
6 Cast gold inlay 05
7 Other special types of work such as splinting 10
- Reattachment of fractured teeth etc.

8 Anterior RCT 30
9 Posterior RCT 40
10 Endo surgery performed independently 05
11 Management of endo *Perio problems 05
12 | Angle build up composite 05
13 Diastema closure 05
14 Composite Veneers 05

x Under graduate teaching program as allotted by the HOD

X Seminars x5 by each student

x Journal club 5 by each student

x Dissertation work

X Prepare scientific paper / poster and present in conference and clinical meeting

x Library assignment to be submitted 18 months after starting of the course

X Internal assessment +theory and clinical
Third Year

Dissertation work to be submitted 6 months before final examination.

Clinical work
x Cast gold inlay- Onlay, cuspal restoration 10
X Post and core 20
X Molar endodontics 50
x Endo surgery 05
X Diastema Closure 05
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X Angle Build up 05
x All other types of surgeries including crown lengthening, perioesthetics, hemi
sectioning, splinting, replantation.

Presentation of:
X Seminars +5 by each student
x Journal club %5 by each student
x Under graduate teaching program as allotted by the HOD
X Internal assessment +theory and clinical

Monitoring Learning Progress:

It is essential to monitor the learning progress of each candidate through continuous
appraisal and regular assessment. It not only helps teachers to evaluate students, but also
students to evaluate themselves. The monitoring be done by the staff of the department
based on participation of students in various teaching / learning activities. It may be
structured and assessment be done using checklists that assess various aspects. Checklists
are given in Section IV.

Scheme of Examination:

A. Theory: Part-l: Basic Sciences Paper - 100 Marks
Part-Il: Paper-1, Paper-1l & Paper-Il| - 300 Marks
(100 Marks for each Paper)

Written examination shall consist of Basic Sciences Paper (Part-1) of three hours duration and
should be conducted at the end of First year of MDS course. Part-1l Examination will be
conducted at the end of Third year of MDS course. Part-Il Examination will consist of Paper-I,
Paper-1l & Paper-I1ll, each of three hours duration. Paper-I & Paper-Il shall consist of two long
answer questions carrying 25 marks each and five questions carrying 10 marks each. Paper-
Il will be on Essays. In Paper-lll three Questions will be given and student has to answer any
two questions. Each question carries 50 marks. Questions on recent advances may be asked
in any or all the papers. Distribution of topics for each paper will be as follows: *

PART-l : Applied Basic Sciences: Applied Anatomy, Physiology, Pathology including Oral
Microbiology, Pharmacology, Biostatistics and Research Methodology and Applied Dental
Materials.

PART-II

Paper-l : Conservative Dentistry

Paper-Il : Endodontics

Paperlll Essays (descriptive and analyzing type questions)

*The topics assigned to the different papers are generally evaluated under those sections.
However a strict division of the subject may not be possible and some overlapping of topics is
inevitable. Students should be prepared to answer overlapping topics.
B. Practical / Clinical Examination : 200 Marks
The duration of Clinical and Viva Voce examination will be 2 days for a batch of four
students. If the number of candidates exceeds 4, the programme can be extended to 3"
day.
Day 1

Clinical Exercise | +Random case discussion  £(2) - 10+10 Marks
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(Diagnosis, Treatment, Planning & Discussion)
Cast core preparation

(i) Tooth Preparation - 20 marks

(i) Direct Wax Pattern - 10 marks

(iii) Casting - 10 marks

(iv) Cementation - 05 marks

(v) Retraction & Elastomeric Impression - 05 marks

Clinical Exercise |l - 30 Marks

(Inlay Exercise )

(i) Tooth preparation for Class Il - 20 marks
Inlay (Gold or Esthetic)

(ii) Fabrication of Indirect Pattern - 10 marks

Day 2

Clinical Exercise Il - 100 Marks

(Molar Endodontics)

(i) Local Anaesthesia and Rubber - 20 marks
Dam application

(i) Access Cavity - 20 marks

(iif) Working length determination - 20 marks

(iv) Canal Preparation - 20 marks

(v) Master cone selection - 20 marks

C. Viva Voce : 100 Marks
i. Viva-Voce examination 80 marks

All examiners will conduct viva-Y RFH FRQMRLQWO\ RQ FDQGLGDWHTTV FRP!
approach, expression, interpretation of data and communication skills. It includes all
components of course contents. It includes presentation and discussion on dissertation

also.

ii. Peda gogy Exercise : 20 marks

A topic be given to each candidate in the beglnnlng of clinical examination. He/she is
asked to make a presentation on the topic for 8-10 minutes.
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5. ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS

OBJECTIVES:

The training programme in Orthodontics is to structure and achieve the following four
objectives

Knowledge:

1. The dynamic interaction of biologic processes and mechanical forces acting on the
stomatognathic system during orthodontic treatment

2. The etiology, pathophysiology, diagnosis and treatment planning of various common
Orthodontic problems

3. Various treatment modalities in Orthodontics +preventive, interceptive and corrective.

4. Basic sciences relevant to the practice of Orthodontics

5. Interaction of social, cultural, economic, genetic and environmental factors and their
relevance to management of oro +facial deformities

6. Factors affecting the long-range stability of orthodontic correction and their management

7. Personal hygiene and infection control, prevention of cross infection and safe disposal of
hospital waste, keeping in view the high prevalence of Hepatitis and HIV and other highly
contagious diseases.

Skills:

1. To obtain proper clinical history, methodical examination of the patient, perform essential
diagnostic procedures, and interpret them and arrive at a reasonable diagnosis about the
Dento-facial deformities.

2. To be competent to fabricate and manage the most appropriate appliance zintra or extra
oral, removable or fixed, mechanical or functional, and active or passive = for the
treatment of any orthodontic problem to be treated singly or as a part of multidisciplinary
treatment of oro-facial deformities.

Attitude:

1. Develop an attitude to adopt ethical principles in all aspects of Orthodontic practice.

2. Professional honesty and integrity are to be fostered

3. Treatment care is to be delivered irrespective of the social status, cast, creed and religion

of the patients.

4. Willingness to share the knowledge and clinical experience with professional colleagues

5. Willingness to adopt, after a critical assessment, new methods and techniques of
orthodontic management developed from time to time based on scientific research, which
are in the best interest of the patient

6. SHVSHFW SDWLHQWVY ULJKWYV DQG S uth hiotnHtidh &hd LgRtRO X GLQ J
seek a second opinion

7. Develop attitude to seek opinion from allied medical and dental specialists as and when
required

Communication Skills:

1. Develop adequate communication skills particularly with the patients giving them the
various options available to manage a particular Dento-facial problem and to obtain a true
informed consent from them for the most appropriate treatment available at that point of
time.

2. Develop the ability to communicate with professional colleagues, in Orthodontics or other
specialties through various media like correspondence, Internet, e-video, conference, etc.
to render the best possible treatment.

100



101

COURSE CONTENT:

The program outlined, addresses both the knowledge needed in Orthodontics and allied
Medical specialties in its scope.

Spread of the Curriculum:

PART-I:
A. Applied Basic Sciences:

Applied Anatomy:

a. Prenatal growth of head:
Stages of embryonic development, origin of head, origin of face, origin of teeth.

b. Postnatal growth of head:

Bones of skull, the oral cavity, development of chin, the hyoid bone, general growth of

head, growth of the face.

Bone growth:

Origin of bone, composition of bone, units of bone structure, schedule of Ossification,

mechanical properties of bone, roentgen graphic appearance of bone

d. Assessment of growth and development:
Growth prediction, growth spurts, the concept of normality and growth increments of
growth, differential growth, gradient of growth, methods of gathering growth data.
Theories of growth and recent advances, factors affecting physical growth.

e. Muscles of mastication:
Development of muscles, muscle change during growth, muscle function and facial
development, muscle function and malocclusion

f. Development of dentition and occlusion:
Dental development periods, order of tooth eruption, chronology of permanent tooth
formation, periods of occlusal development, pattern of occlusion.

g. Assessment of skeletal age.

o

Physiology:

a. Endocrinology and its disorders:
Growth hormone, thyroid hormone, parathyroid hormone, ACTH.

b. Calcium and its metabolism:
c. Nutrition-metabolism and their disorders:
Proteins, carbohydrates, fats, vitamins and minerals
d. Muscle physiology:
e. Craniofacial Biology:

Adhesion molecules and mechanism of adhesion
f. Bleeding disorders in orthodontics: Hemophilia

Dental Materials:

a. Gypsum products:

Dental plaster, dental stone and their properties, setting reaction etc.
b. Impression materials:

Impression materials in general and particularly of alginate impression material.
c. Acrylics:

Chemistry, composition physical properties
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d. Composites:
Composition types, properties, setting reaction

e. Banding and bonding cements:

f.  Wrought metal alloys:
Deformation, strain hardening, annealing, recovery, recrystallization, grain growth,
properties of metal alloys

g. Orthodontic arch wires

h. Elastics:
Latex and non-latex elastics.

i. Applied physics, Bioengineering and metallurgy:

] Specification and tests methods used for materials used in Orthodontics:

k. Survey of all contemporary literature and recent advances in above mentioned
materials:

Genetics:

Cell structure, DNA, RNA, protein synthesis, cell division
Chromosomal abnormalities

Principles of orofacial genetics

Genetics in malocclusion

Molecular basis of genetics

Studies related to malocclusion

Recent advances in genetics related to malocclusion

Genetic counseling

Bioethics and relationship to Orthodontic management of patients.

TSe@ToooT

Physical Anthropoloqgy:

a. Evolutionary development of dentition
b. Evolutionary development of jaws.

Pathology:

a. Inflammation
b. Necrosis

Biostatistics:

a. Statistical principles
x Data Collection
X Method of presentation
X Method of Summarizing
X Methods of analysis +different tests/errors
b. Sampling and Sampling technique
Experimental models, design and interpretation
Development of skills for preparing clear concise and cognent scientific abstracts and
publication

oo

Applied Research Methodology In Orthodontics:

a. Experimental design

b. Animal experimental protocol

c. Principles in the development, execution and interpretation of
methodologies in Orthodontics

d. Ciritical Scientific appraisal of literature.

Applied Pharmacology
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Definitions & terminologies used *Dosage and mode of administration of drugs. Action
and fate of drugs in the body, Drug addiction, tolerance and hypersensitive reactions,
Drugs acting on the central nervous system, general anesthetics hypnotics, analeptics
and tranquilizers. Local anesthetics, Chemotherapeutics and antibiotics. Vitamins: A, D, B
+complex group, C & K etc.

PART-II:

Paper-I:Basic Orthodontics

aoow

®oooTp

2o
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OrthodonticHistory:

Historical perspective,

Evolution of orthodontic appliances,
Pencil sketch history of Orthodontic peers
History of Orthodontics in India

Concepts of Occlusion and Esthetics:

Structure and function of all anatomic components of occlusion,

Mechanics of articulation,

Recording of masticatory function,

Diagnosis of Occlusal dysfunction,

Relationship of TMJ anatomy and pathology and related neuromuscular

physiology.

Etiology and Classification of Malocclusion:

A comprehensive review of the local and systemic factors in the causation of
malocclusion
Various classifications of malocclusion

Dentofacial Anomalies:

Anatomical, physiological and pathological characteristics of major groups of
developmental defects of the orofacial structures.

Diagnostic Procedures and Treatment Planning in Orthodontics:

Emphasis on the process of data gathering, synthesis and translating it into a
treatment plan

Problem cases *analysis of cases and its management

Adult cases, handicapped and mentally retarded cases and their special problems
Critique of treated cases.

Cephalometrics

Instrumentation
Image processing
Tracing and analysis of errors and applications
Radiation hazards
Advanced Cephalometrics techniques including digital cephalometrics
Comprehensive review of literature
Video imaging principles and application.

Practice Management in Orthodontics:

Economics and dynamics of solo and group practices
Personal management

Materials management

Public relations
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Professional relationship

Dental ethics and jurisprudence
Office sterilization procedures
Community based Orthodontics.

SQ ™o

Paper-Il:Clinical Orthodontics

Myofunctional Orthodontics:

a. Basic principles

b. Contemporary appliances #lesign, manipulation and management
c. Case selection and evaluation of the treatment results

d. Review of the current literature.

Dentofacial Orthopedics:

a. Principles

b. Biomechanics

c. Appliance design and manipulation
d. Review of contemporary literature

Cleft lip and palate rehabilitation:

a. Diagnosis and treatment planning

b. Mechanotherapy

c. Special growth problems of cleft cases

d. Speech physiology, pathology and elements of therapy as applied to orthodontics
e. Team rehabilitative procedures.

Biology of tooth movement

a. Principles of tooth movement-review

b. Review of contemporary literature

c. Applied histophysiology of bone, periodontal ligament

d. Molecular and ultra cellular consideration in tooth movement

Orthodontic / Orthognathic surgery

a. 2UWKRGRQWLVWTY UROH LQ FRQMRLQW GLDJQRVLYV DQG \
b. Pre and post-surgical Orthodontics
c
d

Participation in actual clinical cases, progress evaluation and post retention study
Review of current literature

Ortho / Perio / Prostho/Endo inter relationship:

a. Principles of interdisciplinary patient treatment
b. Common problems and their management

Basic p rinciples of mechanotherapy i ncludes removable appliances and fixed appliances:

a. Design

b. Construction

c. Fabrication

d. Management

e. Review of current literature on treatment methods and results

Applied preventive aspects in Orthodontics:

a. Caries and periodontal disease prevention
b. Oral hygiene measures
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c. Clinical procedures

Interceptive Orthodontics:

a. Principles
b. Growth guidance
c. Diagnosis and treatment planning
d. Therapy emphasis on:
x Dento-facial problems
X Tooth material discrepancies
X Minor surgery for Orthodontics

Evid ence Based Orthodontics:

Different types of fixed Mechanotherapy:

Orthodontic Management of TMJ problems, sleep  -apnoea etc.:

Retention and relapse:

a. Mechanotherapy zspecial reference to stability of results with various procedures
b. Post retention analysis
c. Review of contemporary literature

Recent Advances :

Use of implants

Lasers

Application of F.E.M.

Distraction Osteogenesis

Invisible Orthodontics

3D imaging Digital Orthodontics, Virtual Treatment Planning
CAD-CAM bracket Customization

Robotic Wire Bending

Accelerated Orthodontics

X Surgical

X Device assisted or mechanical stimulation
X Biochemical Mediators

j. Lingual Orthodontics

TSQ@Tooo0oTw

Paper-Ill: Essays (descriptive and analyzing type questions)

PRE +CLINICAL EXERCISES
(Should be completed within 3 months)

A general outline of the type of exercises is given here:

1. General Wire bending exercises to develop the manual dexterity.

2. Clasps, Bows and springs used in the removable appliances.

3. Soldering and welding exercises.

4. Fabrication of removable, habit breaking, mechanical and functional appliances, also
all types of space maintainers and space regainers.

5. Bonwill Hawley Ideal arch preparation.

6. Construction of orthodontic models trimmed and polished.

7. Cephalometric tracing and various Analyses, also superimposition methods +

8. Fixed appliance typodont exercises.
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a) Training shall be imparted in one basic technique i.e. Standard Edgewise / Begg
technique or its derivative / Straight wire etc., with adequate exposure to other

b)

11. Preparation of surgical splints, and splints for TMJ problems.
12. Handling of equipment like vacuum forming appliances and hydro solder etc.

techniques.

Typodont exercise

xBand making

xBracket positioning and placement

xDifferent stages in treatment appropriate to technique taught
9. Clinical photography
10. Computerized imaging

Basic Pre -Clinical Exercise Work for the MDS Students:

1. Clasps
SI.No Exercise No.
1 ¥ Clasps 1
2. Triangular Clasps 1
3. $GDPYV FODVS 2
4. ORGLILFDWLR Q:With H&liD P TV 2
5. Southend Clasp 1
2. Labial Bows:
Sl.No. Exercise No.
1 Short labial bow (upper & lower) 1
2 Long labial bow (upper & lower) 1
3. Split high labial bow 1
3. Springs:
SI.No. Exercise No.
1 Double cantilever spring 1
2 Coffin spring 1
3 T spring 1
4. Appliances:
Sl.No. Exercise No.
1. | +DZOH\TVY UHWHQWLRQ DSSOLDQFH 1
2. | 8SSHU +DZOH\YV DSSOLDQFH ZLWHK 1
3. | Upper expansion appliance with expansion screw 1
4. | Habit breaking appliance with tongue crib 1
5. | Oral screen and double oral screen 1
6. | Lip bumper 1
7. | Splint for Bruxism 1
8. | Catalans appliance 1
9. | Activator 1
10.| Bionator 1
11.| Frankel-FR 1& 2 appliance 2
12.| Twin block 1
13.| Lingual arch 1
14.| TPA 1
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15.| Quad helix 1
16.| Utility arches 1
17.| Pendulum appliance 1
18.| Canine Retractor(Marcotte & PG Spring) 1
5. Soldering exercises:
Sl.No. Exercise No.
1 Star/Comb/Christmas tree 1
6. Study model preparation:
7. Model analysis +Mixed and permanent Dentition:
8. Cephalometrics:
Sl.No. Exercise
1 Lateral cephalogram to be traced in different colors and super
imposed to see the accuracy of tracing
2 Vertical and Anterio-Posterior Cephalometric analysis
3 Soft tissue analysis *Holdaway and Burstone
4 Various superimposition methods
9. Basics of Clinical Photography including Digital Photography:
10. Typodont exercises: Begg or P.E.A. method/Basic Edgewise:
SI.No Exercise
1 Teeth setting in Class-Il division | malocclusion with maxillary
anterior Proclination and mandibular anterior crowding
2 Band pinching, welding brackets and buccal tubes to the bands
3 Different Stages dependent on the applied technique

CLINICAL WORK:

Once the basic pre-clinical work is completed in three months, the students can take up
clinical cases and the clinical training.

Each postgraduate student should start with a minimum of 50 fixed orthodontics
cases and 20 removable including myofunctional cases of his/her own. Additionally
he/she should handle a minimum of 25 transferred cases.

The type of cases can be as follows:

X

X X X X X X X

X

Removable active appliances

Class-I malocclusion with Crowding

Class-1 malocclusion with bi-maxillary protrusion

Class-1l division +1

Class-Il division +2

Class-lll (Orthopedic, Surgical, Orthodontic cases)

Inter disciplinary cases

Removable functional appliance cases like activator, Bionator, functional regulator, twin
block and new developments

Fixed functional appliances +Herbst appliance, jasper jumper etc

Dento-facial orthopedic appliances like head gears, rapid maxillary expansion, NiTi
expander etc.,

Appliance for arch development such as molar distalization
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x Fixed mechano therapy cases (Begg, PEA, Tip edge, Edgewise, lingual)
X Retention procedures of above treated cases.

Scheme of examination :

A. Theory: Part-l: Basic Sciences Paper - 100 Marks
Part-Il:  Paper-1, Paper-11 & Paper-Ili - 300 Marks
(100 Marks for each Paper)

Written examination shall consist of Basic Sciences Paper (Part-1) of three hours duration and
should be conducted at the end of First year of MDS course. Part-1l Examination will be
conducted at the end of Third year of MDS course. Part-1l Examination will consist of Paper-I,
Paper-1l & Paper-I1ll, each of three hours duration. Paper-I & Paper-Il shall consist of two long
answer questions carrying 25 marks each and five questions carrying 10 marks each. Paper-
Il will be on Essays. In Paper-lll three Questions will be given and student has to answer any
two questions. Each question carries 50 marks. Questions on recent advances may be asked
in any or all the papers. Distribution of topics for each paper will be as follows: *

PART-I: Applied Basic Sciences: Applied anatomy, Physiology, Dental
Materials, Genetics, Pathology, Physical Anthropology, Applied
Research methodology, Bio-Statistics and Applied Pharmacology.

PART-II
Paper I: Orthodontic history, Concepts of occlusion and esthetics, Child and
' Adult Psychology, Etiology and classification of maloclusion,
Dentofacial Anomalies, Diagnostic procedures and treatment planning
in Orthodontics, Practice management in Orthodontics
Paper Il : Clinical Orthodontics
Paper 11l : Essays (descriptive and analyzing type questions)

* The topics assigned to the different papers are generally evaluated under those
sections. However a strict division of the subject may not be possible and some
overlapping of topics is inevitable. Students should be prepared to answer overlapping
topics.

B. Practical / Clinical Examination : 200 Marks

Exercise No: 1 50 Marks
Functional Case

Selection of case for functional appliance and recording of construction bite.
Fabrication and delivery of the appliance the next day.

Exercise No: 2 50 Marks
1. 1l stage with auxiliary springs/Wire bending of any stage of fixed orthodontics
(OR)

2. Bonding of SWA brackets and construction of suitable arch wire.

Exercise No. 3 75 Marks
Display of records of the treated cases

(Minimum of 5 cases)

Exercise No: 4 25 Marks
Long case discussions

Time allotted for each exercise:
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No Exercise Marks | Approximate
allotted Time
1 Functional appliance 50 1 hour (each
day)
2 Il stage mechanics / 50 1 hr 30 min
Bonding and arch wire fabrication
3 Display of case records 75 1 hour
(a minimum of 5 cases to be presented along with all the
patients and records)
4 Long cases 25 2 hours
Note: The complete records of all the cases should be displayed (including
transferred cases)
C. Viva Voce 100 Marks
i. Viva-Voce examination: 80 marks

All examiners will conduct viva-YRFH FRQMRLQWO\ RQ FDQGLGDWHTY

analytical approach, expression, interpretation of data and communication skills. It
includes all components of course contents. It includes presentation and

discussion on dissertation also.

Pedagogy Exercise:

20 marks

A topic be given to each candidate in the beginning of clinical examination.
He/she is asked to make a presentation on the topic for 8-10 minutes.
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6. ORAL & MAXILLOFACIAL PATHOLOGY AND ORAL MICROBIOLOGY

Objectives:
X To train a post graduate dental surgeon so as to ensure higher competence in both

general and special pathology dealing with the nature of oral diseases, their causes,
processes and effects.

x An oral pathologist is expected to perform routine histopathological evaluation of

specimens relating to oral and perioral tissues, to carry out routine diagnostic procedures
including hematological, cytological, microbiological, Immunological and ultra structural
investigations.

He/she is expected to have an understanding of current research methodology, collection
and interpretation of data, ability to carry out research projects on clinical and or
epidemiological aspects, a working knowledge on current databases, automated data
retrieval systems, referencing and skill in writing scientific papers.

He/she is expected to present scientific data pertaining to the field, in conferences both
as poster and verbal presentations and totake part in group discussions.

Teaching / Learning Activities:

Broad Outline of Theoretical, Clinical and Practical Courses

| MDS:

1.

Biostatistics and Res earch Methodology :

X Basic principles of biostatistics and study as applied to dentistry and research
Collection/ organization of data/ measurement scales / presentation of data and
analysis

Measures of central tendency

Measures of variability

Sampling and planning of health survey

Probability, normal distribution & indicative statistics

Estimating population values

Tests of significance(parametric/non-parametric qualitative methods)
Analysis of variance

Association, correlation and regression

x

X X X X X X X X

Approach:

x Didactic Lectures

2. Applied Gross Anatomy of head and neck, histology and genetics :

Temporo-mandibular joint

Trigeminal nerve and facial nerve

Muscles of mastication

Tongue

Salivary glands

Nerve supply, blood supply, lymphatic drainage & venous drainage of oro-dental tissues
Development of face, palate, mandible, maxilla, tongue and applied aspects of the same
Development of teeth & dental tissues and developmental defects of oral and maxilla-
facial region & abnormalities of teeth

Maxillary sinus

x Jaw muscles and facial muscles

X X X X X X X X

X
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X Introduction to genetics
X Modes of inheritance
x Chromosomal anomalies of oral tissues & single gene disorders

Approach:

x Didactic Lectures
x Postings in the Department of Anatomy for dissection of Head, Face and Neck

3. Physiology (General & O ral) :

Saliva

Pain

Mastication

Taste

Deglutition

Wound healing

Vitamins (influence on growth, development and structure of oral soft and hard
tissues & paraoral tissues )
Calcium metabolism
Theories of mineralization
Tooth eruption and shedding
Blood and its constituents

Hormones (influence on growth, development and structure of oral soft and hard
tissues & paraoral tissues)

X X X X X X X

X X X X X

Approach:
x Didactic Lectures

4. Cell Biology

Cell structure and function (ultra structural & molecular aspects)

Intercellular junctions

Cell cycle and division

Cell cycle regulators

Cell xcell & cell-extracellular matrix interactions

Detailed molecular aspects of DNA,RNA and intracellular organelles, transcription and
translation and molecular biology techniques

X X X X X X

Approach:
X Seminars & Didactic Lectures

5. General Histology

X Light & electron microscopy considerations of epithelial tissues and glands,bone.
X Light & electron microscopy considerations of hemopoetic system, lymphatic system,
muscle, neural tissue, endocrinal system ( thyroid, pituitary, parathyroid)

Approach:

x Didactic Lectures
X Postings in the Department of Anatomy & Histology for slide discussion
X Record book to be maintained

6. Biochemistry :

x Chemistry of carbohydrates, lipids and proteins
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X Methods of identification and purification

X Metabolism of carbohydrates, lipids and proteins

x Biological oxidation

X Various techniques-cell fractionation and ultra filtration, centrifugation,
electrophoresis, spectrophotometry and radioactive techniques

Approach:

x Didactic Lectures
X Postings in the Department of Biochemistry to familiarize with various technigues
X Record book to be maintained

General Pathology :

Inflammation and chemical mediator
Thrombosis

Embolism

Necrosis

Repair

Degeneration

Shock

Hemorrhage

Pathogenic mechanisms at molecular level
Blood dyscrasias

Carcinogenesis and neoplasia

X X X X X X X X X X X

Approach:
x Didactic Lectures & Seminars

General Microbiology

Definitions of various types of infections
Routes of infection and spread
Sterilization ,disinfection and antiseptics
Bacterial genetics

Physiology, growth of microorganisms

X X X X X

Approach:
X Didactic Lectures & Seminars

Basic Immunology :

Basic principles of immunity, antigen and antibody reaction
Cell mediated and humoral immunity

Immunology of hypersensitivity

Immunological basis of auto immune phenomena
Immunodeficiency with relevance to opportunistic infections
Basic principles of transplantation and tumor immunity

X X X X X X

Approach:

x Didactic Lectures & Seminars
Systemic Microbiology / Applied Microbiology :

Morphology, classification, pathogenicity, mode of transmission, methods of prevention,
collection and transport of specimen for laboratory diagnosis, staining methods, common
culture media, interpretation of laboratory reports and antibiotic sensitivity tests.
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Staphylococci

Streptococci

Corynebacterium diphtheria

Mycobacteria

Clostridia, bacteroids & fusobacteria

Actinomycetales

Spirochetes

General structure, broad classification of viruses, pathogenesis, pathology of viral
infections

Herpes virus

Hepatitis virus

HIV

General properties of fungi

Superficial, subcutaneous, deep opportunistic infections

General principles of fungal infections, method of collection of samples, diagnosis and
examination of fungi

X X X X X X X X

X X X X X X

Approach:

x Didactic Lectures & Seminars

X Postings in the Department of Microbiology to familiarize with relevant diagnostic
methods

X Record book to be maintained

Oral biology (Oral and Dental Histology) :

x Study of morphology of permanent and deciduous teeth
x Structure and function of oral, dental and paraoral tissues including their ultra
structure, molecular and biochemical aspects

Approach:

x Didactic Lectures & Seminars
x Slide discussion on histological appearance of normal oral tissues
x Record book to be maintained

Basic Histo -Techniques and Microscopy :

Routine hematological tests and clinical significance of the same

Biopsy procedures for oral lesions

Tissue processing

Microtome and principles of microtomy

Various stains used in histopathology and their applications

Microscope, principles and theories of microscopy

Light microscopy and various other types including electron microscopy
Fixation and fixatives

Ground sections and decalcified sections

Cytological smears

X X X X X X X X X X

Approach:

Didactic Lectures & Seminars

Postings in Clinical Pathology and Microbiology for relevant training

Preparation of Ground and decalcified sections, tissue processing, sectioning and
staining

Tooth Carving (Permanent Dentition)

Record book to be maintained

X X X

X X
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I MDS:
1. Oral and Dental Pathology:

Developmental disorders of oral and paraoral structures
Potentially malignant disorders

Benign and malignant tumors of the oral cavity
Odontogenic cysts and tumors

Pathology of salivary glands

Regressive alterations of teeth

Bacterial, fungal, viral and protozoal infections of the oral cavity
Dental caries

Diseases of pulp and periapical region

Spread of oral infection

Healing of oral wounds

Physical and chemical injuries of oral cavity

Oral aspects of metabolic diseases

Diseases of bones and joints

Diseases of skin and mucous membrane

Diseases of periodontia

Diseases of blood and blood forming organs

Diseases of nerves and muscles

Oro-facial pain

Immunological diseases of oral cavity including tumor immunology
Molecular pathology

Oral Microbiology

X X X X X X X X X X X X X X X X X X X X X X

Approach:

x Didactic Lectures & Seminars
x Postings in the Department of Dermatology of a Medical College
x Postings in a Cancer Centre

2. Basic histo -techniques and microscopy:

Enzyme histochemistry

Principles, techniques and applications of immunofluorescence
Principles, techniques and applications of immunohistochemistry
Preparation of frozen sections

Museum set up

Quality control

Animal models

X X X X X X X

Approach:

Didactic Lectures & Seminars

Training to be imparted in the Department or in other institutions having the facility

X Visit to the centre of animal experimentation to be familiarize with laboratory
techniques, upkeep and care of animals

X Record book to be maintained

X X

3. Recent Molecular Techniques:
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Basic principles, techniques and applications of +
x PCR

BLOTS

Hybridization

Recombinant DNA technology

Micro array

DNA sequencing

Cell culture and cloning

X X X X X X

Approach:

X

Didactic Lectures & Seminars

x Training to be imparted in the Department or in other institutions having the facility

X

Record book to be maintained

4. Recording of Case History and Clinico  -Pathological Discussions:

Approach:

X
X

Postings in the Department of Oral Medicine, Diagnosis & Radiology
Record of minimum 10 case histories to be maintained

5. Histopathology zSlide discussion:

X

Record book to be maintained

I MDS:

x

X X X X X X X X X X X X XX XX X X X X X XXX XXX

Forensic odontology

Giant cell lesions

Clear cell lesions

Round cell lesions

Spindle cell lesions

Pigmented lesions

Fibro-osseous lesions

Mechanism of formation and expansion of cysts of orofacial region
Mechanism of growth and metastasis of tumors
Lab diagnosis of bacterial infections

Lab diagnosis of viral infections

Lab diagnosis of fungal infections

Hamartomas

Phakomatoses

Vascular tumors of oro-facial region
Genodermatoses

Tumor markers

Histogenesis of salivary gland tumors

Tumor angiogenesis

Concept of premalignancy

Blue cell lesions

Molecular basics of oral squamous cell carcinoma
Matrix remodelling in pathological condition
Etiopathogenesis of developmental defects of teeth
Viral oncogenesis

Lesions associated with impacted and missing teeth
Syndromes affecting oro-facial region

Hereditary oral defects
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X Techniques to assess the prognosis of neoplastic lesions
x Vesiculo-bullous lesions

X Lymphoreticular malignancy

X Haemopoietic malignancy

X Micronutrients

x Oral aspects of metabolic disorders

X Hormones and oro-maxillofacial lesions

X Matrix metalloproteinases

X Current concepts in HIV related oral diseases
X Current concepts in OSMF

x Epithelial fonnective tissue interaction

x Stem cell research

Approach:

x Didactic Lectures & Seminars
X Postings in the Department of Forensic Medicine / Sciences
x Record book to be maintained

Monitoring Lea rning Progress:

It is essential to monitor the learning progress of each candidate through continuous
appraisal and regular assessment. It not only helps teachers to evaluate students, but also
students to evaluate themselves. The monitoring should be done by the staff of the
department based on participation of students in various teaching / learning activities. It may
be structured and assessment is done using checklists that assess various aspects.
Checklists are given in Section IV.

Scheme of Examinat ion:

A. Theory: Part-I: Basic Sciences Paper - 100 Marks
Part-1l:  Paper-I, Paper-Il & Paper-lIii - 300 Marks
(100 Marks for each Paper)

Written examination shall consist of Basic Sciences Paper (Part-1) of three hours duration
and should be conducted at the end of First year of MDS course. Part-Il Examination will
be conducted at the end of Third year of MDS course. Part-1l Examination will consist of
Paper-1, Paper-Il & Paper-Ill, each of three hours duration.Paper-l & Paper-1l shall consist
of two long answer questions carrying 25 marks each and five questions carrying 10
marks each. Paper-Ill will be on Essays. Three Questions will be given and student has to
answer any two questions. Each question carries 50 marks. Questions on recent
advances may be asked in any or all the papers. Distribution of topics for each paper will
be as follows: *

PART-l : Applied Basic Sciences: Applied Anatomy, Physiology (General and oral),
Cell Biology, General Histology, Biochemistry, General Pathology, General
Pharmacology specially related to drug induced oral mucosal lesions,
General and systemic Microbiology, Virology, Mycology, Basic Immunology,
Oral Biology (Oral and Dental Histology), Biostatistics and Research

Methodology
PART-II
Paper-l : Oral pathology, Oral Microbiology & Immunology and Forensic Odontology
Paper-Il : Laboratory techniques & Diagnosis and Oral Oncology
Paper-lll : Essays (descriptive and analyzing type questions)
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* The topics assigned to the different papers are generally evaluated under those
sections. However a strict division of the subject may not be possible and some
overlapping of topics is inevitable. Students should be prepared to answer overlapping
topics.

B. Practical/Clinical Examination + 200 Marks
1. Case Presentation
a) Long case + 20 marks
b) Short case + 10 marks
2. Clinical Hematology (any two investigations) + 20 Marks

Hb%, bleeding time, clotting time, Total WBC count, Differential WBC count and ESR

3. Smear Presentation * 20 marks
Cytology or microbial smear and staining
4. Paraffin sectioning and H & E Staining + 30 Marks
5. Histopathology slide discussion + 100 Marks
C. Viva Voce + 100 Marks
i. Viva-Voce examination * 80 marks

All examiners will conduct viva-YRFH FRQMRLQWO\ RQ FDQGLGDWHTY
analytical approach, expression, interpretation of data and communication skills.
It includes all components of course contents.

ii. Pedagogy Exercise + 20 marks

A topic be given to each candidate in the beginning of clinical examination.
He/she is asked to make a presentation on the topic for 8-10 minutes.
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7. PUBLIC HEALTH DENTISTRY

OBJECTIVES:

At the end of 3 years of training the candidate should be able to:

Knowl edge:

X Applied basic sciences knowledge regarding etiology, diagnosis and management of the
prevention, promotion and treatment of all the oral conditions at the individual and
community level.

X ldentify social, economic, environmental and emotional determinants in a given individual
patient or a community for the purpose of planning and execution of Community Oral
Health Program.

x Ability to conduct Oral Health Surveys in order to identify all the oral health problems
affecting the community and find solutions using multi tdisciplinary approach.

X Ability to act as a consultant in community Oral Health, teach, guide and take part in
research (both basic and clinical), present and publish the outcome at various scientific
conferences and journals, both national and international level.

The candidate should be able to

1. Take history, conduct clinical examination including all diagnostic procedures to arrive at
diagnosis at the individual level and conduct survey of the community at state and
national level of all conditions related to oral health to arrive at community diagnosis.

2. Plan and perform all necessary treatment, prevention and promotion of Oral Health at the
individual and community level.

3. Plan appropriate Community Oral Health Program, conduct the program and evaluate, at
the community level.

4. Ability to make use of knowledge of epidemiology to identify causes and plan appropriate

preventive and control measures.

Develop appropriate person power at various levels and their effective utilization.

Conduct survey and use appropriate methods to impart Oral Health Education.

Develop ways of helping the community towards easy payment plan, and followed by

evaluation for their oral health care needs.

8. Develop the planning, implementation, evaluation and administrative skills to carry out
successful community Oral Health Programs.

No o

Values:

1. Adopt ethical principles in all aspects of Community Oral Health Activities.

2. To apply ethical and moral standards while carrying out epidemiological researches.

3. Develop communication skills, in particular to explain the causes and prevention of oral
diseases to the patient.

4. Be humble and accept the limitations in his knowledge and skill and to ask for help from
colleagues when needed and promote teamwork approach.

5. RespectpaiHQWTV ULJKWYV DQG SULYLOHJHV LQFOXGLQJ SDWLHQ
seek a second opinion.

COURSE CONTENTS:
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A) Applied Basic Sciences:

Applied Anatomy and Histology:

a)Applied Anatomy in relation to:

Development of face

Bronchial arches

Muscles of facial expression

Muscles of mastication

T™J

Salivary gland

Tongue

Hard and soft palate

Infratemporal fossa

Paranasal air sinuses

Pharynx and larynx

Cranial and spinal nerves- with emphasis on trigeminal, facial, glossopharyngeal and
hypoglossal nerve

Osteology of maxilla and mandible

Blood supply, venous and lymphatic drainage of head and neck
Lymph nodes of head and neck

Structure and relations of alveolar process and edentulous mouth
Genetics-fundamentals

X X X X X X X X X X X X

X X X X X

b)Oral Histology:

x Development of dentition, Innervations of dentin and pulp

x Periodontium-development, histology, blood supply, nerve supply and lymphatic
drainage

x Oral mucous membrane

X Pulp-periodontal complex

Applied Physiology and Biochemistry:

Cell

Mastication and deglutition

Food and nutrition

Metabolism of carbohydrates, proteins and fats

Vitamins and minerals

Saliva and Oral health

Fluid and electrolyte balance

Pain pathway and mechanism-types, properties

Blood composition and functions, clotting mechanism and erythropoiesis, Blood
groups and transfusions, Pulse and blood pressure,

Dynamics of blood flow

Cardiovascular homeostasis-heart sounds

Respiratory system: Normal physiology and variations in health and diseases,
Asphyxia and artificial respiration

Endocrinology: thyroid, parathyroid, adrenals, pituitary, sex hormones and pregnancy,
Endocrine regulation of blood sugar.

~n ~h ~h —h ~h R h R —h —h R~k —H

Applied Pathology:
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Pathogenic mechanism of molecular level
Cellular changes following injury
Inflammation and chemical mediators
Oedema, thrombosis and embolism
Hemorrhage and shock

Neoplasia and metastasis

Blood disorders

Histopathology and pathogenesis of dental caries, periodontal disease, oral mucosal
lesions, and malignancies

HIV

Propagation of dental infection

X X X X X X X X

X X

Microbioloqgy:

Microbial flora of oral cavity

Bacteriology of dental caries and periodontal disease
Methods of sterilization

Infection control in dental office / camps

Virology of HIV, herpes, hepatitis

Parasitology

Basic immunology zbasic concepts of immune system in human body
- Cellular and humoral immunity

- Antigen and antibody system

- Hypersensitivity

- Autoimmune diseases

X X X X X X X

Oral Pathology:

x Detailed description of diseases affecting the oral mucosa, teeth, supporting tissues and
jaws.

Physical and Social Anthropology:

Anthropology is a part of Soc ial Sciences, which also constitutes behavioral

sciences i.e., Psychology and Sociology. Behavioral Sciences has been mentioned

in Public Health.

X Introduction and definition

X Appreciation of the biological basis of health and disease

x Evolution of human race, various studies of different races by anthropological
methods

Applied Pharmacology:

x Definition, scope and relations to other branches of medicine, mode of action,
bioassay, standardization, pharmacodyanamics, pharmcokinetics.

Chemotherapy of bacterial infections and viral infections =+ sulphonamides and
antibiotics.

Local anesthesia

Analgesics and anti-inflammatory drugs

Hypnotics, tranquilizers and antipyretics

Important hormones-ACTH, cortisone, insulin and oral antidiabetics.

Drug addiction and tolerance

Important pharmacological agents in connection with autonomic nervous system-
adrenaline, noradrenaline, atropine

Brief mention of antihypertensive drugs

Emergency drugs in dental practice

x Vitamins and haemopoietic drugs

X X X X X X X

X X
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x Effect of drugs on oral health

Research Methodology and Biostatistics:

Health Informatics =+ basic understanding of computers and its components, operating
software (Windows), Microsoft office, preparation of teaching materials like slides, project,
multimedia knowledge. Operative skills in analyzing the data.

Research Methodology =+ definitions, types of research, designing written protocol for
research, objectivity in methodology, quantification, records and analysis.

Biostatistics  *introduction, applications, uses and limitations of bio xstatistics in Public
Health dentistry, collection of data, presentation of data, measures of central tendency,
measures of dispersion, methods of summarizing, parametric and non parametric tests of
significance, correlation and regression, multivariate analysis, sampling and sampling
techniques z*types, errors, bias, trial and calibration

Public Health

Public Health:

x Definition, concepts and philosophy of dental health

X History of public health in India and at international level
X Terminologies used in public health

Health:

x Definition, concepts and philosophy of health

X Health indicators

X Health determinants

x Community and its characteristics and relation to health

Disease:

x Definition, concepts

X Multifactorial causation, natural history, risk factors

x Disease control and eradication, evaluation and causation, infection of specific
diseases

X Vaccines and immunization

General Epidemiology:

x Definition and aims, general principles

X Multifactorial causation, natural history, risk factors

X Methods in epidemiology, descriptive, analytical, experimental and classic
epidemiology of specific diseases, uses of epidemiology

x Duties of epidemiologist

X General idea of method of investigating chronic diseases, mostly non-infectious
nature, epidemic, endemic, and pandemic.

x Ethical conversation in any study requirement

x New knowledge regarding ethical subjects

X Screening of diseases and standard procedures used

Environmental Health:

X Impact of important components of the environment of health

X Principles and methods of identification, evaluation and control of such health hazards
X Pollution of air, water, soil, noise, food
X
X

Water purification, international standards of water
Domestic and industrial toxins, ionizing radiation
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Occupational hazards
Waster disposal- various methods and sanitation

Public Health Education:

X
X

Definition, aims, principles of health education
Health education, methods, models, contents, planning health education programs

Public Health Practice and Administration System in India.

Ethics and Jurispr udence:

X X X X X X

Basic principles of law

Contract laws- dentist tpatient relationships & Legal forms of practice
Dental malpractice

Person identification through dentistry

Legal protection for practicing dentist

Consumer protection act

Nutrition in Public Health

X
X
X

X
X

Study of science of nutrition and its application to human problem

Nutritional surveys and their evaluations

Influence of nutrition and diet on general health and oral health, dental caries,
periodontal disease and oral cancers

Dietary constituents and cariogenecity

Guidelines for nutrition

Behavioral Sciences:

X
X

X

Definition and introduction

Sociology: social class, social group, family types, communities and social
relationships, culture, its effect on oral health.

Psychology: definition, development of child psychology, anxiety, fear and phobia,
intelligence, learning, motivation, personalities, fear, dentist-patient relationship,
modeling and experience

Hospital Administration:

X
X
X

Departmental maintenance, organizational structures
Types of practices
Biomedical waste management

Health Care Delivery System:

X X X X X X X X X

International oral health care delivery systems tReview

Central and state system in general and oral health care delivery system if any
National and health policy

National health programmes

Health Planning and Evaluation

Primary health care *concepts, oral health in PHC and its implications
National and international health organizations

Dentists Act 1928, Dental council of India, Ethics, Indian Dental Association
Role of W.H.O. and Voluntary organizations in Health Care for the Community

Oral Biology and Genetics:

X

X
X
X

A detailed study of cell structure

Introduction to Genetics, Gene structure, DNA, RNA
Genetic counseling, gene typing

Genetic approaches in the study of oral disorders
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X Genetic Engineering - Answer to current health problems

Demography & Family Planning

Demographic trends, family planning methods, milestones in population control in India.

Health Economics:

Health benefit analysis and Cost effective analysis

Dental Public Health:

Dental Public Health:

X History

x Definition and concepts of dental public health

x Differences between clinical and community dentistry

x Critical review of current practice

x Dental problems of specific population groups such as chronically ill, handicapped
and institutionalized group

Epidemiology of Oral Diseases and Conditions:

x Dental caries, gingival, periodontal disease malocclusion, dental Fluorosis, oral
cancer, TMJ disorders and other oral health related problems.

Oral Survey Procedures:

x Planning
X Implementation

X WHO basic oral health methods 1997

X Indices for dental diseases and conditions
x Evaluation

Delivery of Dental Care:

Dental person power +dental auxiliaries

Dentist *population ratios,

Public dental care programs

School dental health programs- Incremental and comprehensive care
Private practice and group practice

Oral health policy xNational and international policy

X X X X X X

Payment for Dental Care:

X Prepayment
X Post-payment

X Reimbursement plans
X Voluntary agencies

X Health insurance

Evaluation of Quality of Dental Care:

x Problems in public and private oral health care system program
x Evaluation of quality of services, governmental control

Preventive Dentistry:

X Levels of prevention

X Preventive oral health programs screening, health education and motivation

x Prevention of all dental diseases-dental caries, periodontal diseases, oral cancer,
malocclusion and Dentofacial anomalies

Role of dentist in prevention of oral diseases at individual and community level.

X Fluoride

X
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- History

- Mechanism of action

- Metabolism

- Fluoride toxicity

- Fluorosis

- Systemic and topical preparations

- Advantages and disadvantages of each
- Update regarding Fluorosis

- Epidemiological studies

- Methods of fluoride supplements

- Defluoridation techniques

- Antifluoridation lobby

Plague control measures-

- Health Education

- Personal oral hygiene

- Tooth brushing technique

- Dentifrices, mouth rinses

Pit and fissure sealant, ART, Preventive resin restoration

Preventive oral health care for medically compromised individual

Update on recent preventive modalities
Caries vaccines
Dietary counseling

Practice Management:

X X X X X X

Definition

Principles of management of dental practice and types
Organization and administration of dental practice
Ethical and legal issues in dental practice

Current trends

Infection control in dental practice

Tobacco Counseling:

X

X
X
X
X

Health Consequences
Tobacco dependence
Benefits of intervention
Tobacco cessation
Role of dentist

Health Man Power Planning:

Structured Training Schedule:

FIRST YEAR

Seminars:

X

X
X
X
X

5 seminars in basic sciences subject,

To conduct 10 journal clubs

Library assignment on assigned topics +2

Submission of synopsis for dissertation-within 6 months
Periodic review of dissertation at two monthly intervals

Clinical Training:

1.

Clinical assessment of patient
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2. Learning different criteria and instruments used in various oral indices assessing oral
hygiene, periodontal disease, wasting disease, flourosis and malocclusion =5 cases
each
- Oral Hygiene Index +Greene and Vermillion
- Oral Hygiene Index +Simplified
- DMF £DMF (T), DMF (S)

- deft/s

- Fluorosis Indices +'HDQTV J)OXRURVLY ,QGH[] 7RRWK 6XUIDFH ,QG
Thylstrup and Fejerskov Index

- Community Periodontal Index (CPI)

- Plaque Index-Silness and Loe, gingival index *Loe and Silness

- Russels periodontal disease index

- WHO Oral Health Assessment Form +1997

- Carrying out treatment (under comprehensive oral health care) of 10 patients

- maintaining complete records.

Field Programme:

x Carrying out preventive programs and health education for school children of the
adopted school.

X School based preventive programs-

- Topical Fluoride application-Sodium Fluoride, Stannous Fluoride, Acidulated
Phosphate Fluoride preparations and Fluoride varnishes, Fluoride mouth rinses

- Pit and Fissure Sealant tchemically cured (GIC), light cured

- Minimal Invasive Treatment-Preventive Resin Restorations (PRR), Atraumatic
Restorative Treatment (ART)

- Organizing and carrying out dental camps in both urban and rural areas.

3. Visit to slum, water treatment plant, sewage treatment plant, and Milk dairy, Public
Health Institute, Anti-Tobacco Cell, Primary Health Center and submitting reports.

4. In additions the postgraduate shall assist and guide the under graduate students in
their clinical and field programs.

SECOND YEAR

Seminars:
X Seminars in Public Health and Dental Public Health topics
x Conducting journal clubs
X Short term research project on assigned topics 2
x Periodic review of dissertation at monthly reviews

Clinical Training -Continuation of the Clinical Training:

1. Clinical assessment of patient
2. Learning different criteria and instruments used in various oral indices assessing oral
hygiene, periodontal disease, wasting disease, flourosis and malocclusion %5 each
- Oral Hygiene Index +Greene and Vermillion
- Oral Hygiene Index =Simplified
- DMF £DMF (T), DMF (S)
- deft/s
- Fluorosis Indices +'HDQfV )OXRURVLV ,QGH[ 7RRWK 6XUIDFH ,QGH]
Thylstrup and Fejerskov Index
- Community Periodontal Index (CPI)
- Plaque Index-Silness and Loe, gingival index *Loe and Silness
- Russels periodontal disease index

125



12¢

- WHO Oral Health Assessment Form +1987
- Carrying out treatment (under comprehensive oral health care) of 10 patients +
maintaining complete records

Field Program *Continuation of Field Program:

x Carrying out school dental health education

X School based preventive programs-

- Topical Fluoride application-Sodium Fluoride, Stannous Fluoride, Acidulated
Phosphate Fluoride preparations and Fluoride varnishes, Fluoride mouth rinses

- Pit and Fissure Sealant tchemically cured (GIC), light cured

- Minimal Invasive Treatment-Preventive Resin Restorations (PRR), Atraumatic
Restorative Treatment (ART)

- Organizing and carrying out dental camps in both urban and rural areas.

X Assessing oral health status of various target groups like School children, Expectant
mothers Handicapped, Underprivileged, and geriatric populations. Planning dental
manpower and financing dental health care for the above group.

X Application of the following preventive measures in clinic-10 Cases each.

- Topical Fluoride application +Sodium Fluoride, Stannous Fluoride, Acidulated
Phosphate Fluoride preparations and Fluoride varnishes.
- Pit and Fissure Sealant
x Planning total health care for school children in an adopted school:
- Periodic surveying of school children
- Incremental dental care
- Comprehensive dental care

x Organizing and conducting community oral health surveys for all oral conditions-3
surveys

X In addition the post graduate shall assist and guide the under graduate students in their
clinical and field programs

x To take lecture classes (2) for Undergraduate students in order to learn teaching methods

(pedagogy) on assigned topic.

THIRD YEAR:

Seminars:

X Seminars on recent advances in Preventive Dentistry and Dental Public Health
x Critical evaluation of scientific articles +£10 articles
X Completion and submission of dissertation

Clinical Training:

x Clinical assessment of patient
X Learning different criteria and instruments used in various oral indices assessing oral
hygiene, periodontal disease, wasting disease, flourosis and malocclusion %5 each
- Oral Hygiene Index +Greene and Vermillion
- Oral Hygiene Index x=Simplified
-  DMF £+DMF (T), DMF (S)
- deft/s
- Fluorosis Indices £+ '"HDQYV )J)OXRURVLV ,QGH[ 7RRWK 6XUIDFH
Thylstrup and Fejerskov Index
- Community Periodontal Index (CPI)
- Plaque Index-Silness and Loe, gingival index zLoe and Silness
- Russels periodontal disease index
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- WHO Oral Health Assessment Form +1987
- Carrying out treatment (under comprehensive oral health care) of 10 patients =*
maintaining complete records
X Carrying out school dental health education
X School based preventive programs-
x Topical Fluoride application +Sodium Fluoride, Stannous Fluoride, Acidulated
Phosphate Fluoride preparations and Fluoride varnishes.
x Pit and Fissure Sealant
X Minimal Invasive Techniques +Preventive Resin Restorations (PRR), Atraumatic
Restorative Treatment (ART)
x To take lecture classes (2) for Undergraduate students in order to learn teaching methods
(pedagogy) on assigned topic
x Exercise on solving community health problems +10 problems
X Application of the following preventive measures in clinic +10 cases each.
- Topical Fluoride application +Sodium Fluoride, Stannous Fluoride, Acidulated
Phosphate Fluoride preparations
- Pit and Fissure sealants
x Dental thealth education training of school teachers, social workers, health workers,
Posting at dental satellite centers/ nodal centers
X In addition the post graduate shall assist and guide the under graduate students in their
clinical and field programs.

x

Monitoring Learning Process:

It is essential to monitor the learning progress of each candidate through continuous
appraisal and regular assessment. It not only helps teachers to evaluate students, but also
students to evaluate themselves. The monitoring be done by the staff of the department
based on participation of students in various teaching / learning activities. It may be
structured and assessment be done using checklists that assess various aspects. Checklists
are given in Section IV.

Scheme of Examination

A. Theory: Part-I: Basic Sciences Paper - 100 Marks
Part-1l:  Paper-1, Paper-Il & Paper-Il| - 300 Marks
(100 Marks for each Paper)

Written examination shall consist of Basic Sciences Paper (Part-1) of three hours duration and
should be conducted at the end of First year of MDS course. Part-1l Examination will be
conducted at the end of Third year of MDS course. Part-1l Examination will consist of Paper-I,
Paper-1l & Paper-I1ll, each of three hours duration. Paper-I & Paper-Il shall consist of two long
answer questions carrying 25 marks each and five questions carrying 10 marks each. Paper-
Il will be on Essays. In Paper-Ill three Questions will be given and student has to answer any
two questions. Each question carries 50 marks. Questions on recent advances may be asked
in any or all the papers. Distribution of topics for each paper will be as follows: *

PART-l : Applied Basic Sciences:Applied Anatomy and Histology, Applied Physiology and
Biochemistry, Applied Pathology, Microbiology, Oral Pathology, Physical and
Social Anthropology, Applied Pharmacology and Research Methodology and
Biostatistics.

PART-II
Paper-l : Public Health
Paper-ll : Dental Public Health
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Paper-Ill : Essays (descriptive and analyzing type questions)

* The topics assigned to the different papers are generally evaluated under those sections.
However a strict division of the subject may not be possible and some overlapping of topics is
inevitable. Students should be prepared to answer overlapping topics.

B. Practical / Clinical Examination : 200 Marks
1. Clinical examination of at least 2 patients representing the community =+ includes
history, main complaints, examination and recording of the findings, using indices for
the assessment of oral health and presentation of the observation including diagnosis,
comprehensive treatment planning. (50 Marks +1 %2 Hrs)

2. Performing (50 Marks +1 ¥ Hrs)
a. One of the treatment procedures as per treatment plan. (Restorative, surgical,
rehabilitation)
b. Preventive oral health care procedure.
c. One of the procedures specified in the curriculum

3. Ciritical evaluation of a given research article published in an international journal
f Marks 1 Hour)

4. Problem solving za hypothetical oral health situation existing in a community is given
with sufficient data. The student as a specialist in community dentistry is expected to
suggest practical solutions to the existing oral health situation of the given community.

(50 Marks 1 ¥ Hours)

C. Viva Voce : 100 Marks

i. Viva-Voce examination : 80 marks
All examiners will conduct viva-YRFH FRQMRLQWO\ RQ FDQGLGDWHYV FR
approach, expression, interpretation of data and communication skills. It includes all
components of course contents. It includes presentation and discussion on dissertation
also.

ii. Pedagogy Exercise ; 20 marks

A topic be given to each candidate in the beginning of clinical examination. He/she is
asked to make a presentation on the topic for 8-10 minutes.
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8. PEDIATRIC AND PREVENTIVE DENTISTRY

OBJECTIVES:

At the end of 3 years of training the candidate should be able to

1. Create not only a good oral health in the child but also a good citizen tomorrow.

2. Instill a positive attitude and behavior in children

3. Understand the principles of prevention and preventive dentistry right from birth to
adolescence

4. Guide and counsel the parents in regards to various treatment modalities including
different facets of preventive dentistry

5. Prevent and intercept developing malocclusion

Skills:

1. Obtain proper clinical history, methodological examination of the child patient, perform
essential diagnostic procedures and interpret them. and arrive at a reasonable diagnosis
and treat appropriately

2. Be competent to treat dental diseases which are occurring in child patient.

3. Manage to repair and restore the lost / tooth structure to maintain harmony between both
hard and soft tissues of the oral cavity.

4. Manage the disabled children effectively and efficiently, tailored to the needs of individual
requirement and conditions.

5. To acquire skills in managing efficiently life threatening conditions with emphasis on basic
life support measures.

Attitudes:

1. Develop an attitude to adopt ethical principles in all aspects of Pedodontic practice.

2. Professional honesty and integrity are to be fostered

3. Treatment care is to be delivered irrespective of the social status, cast, creed, and
religion of the patients.

4. Willingness to share the knowledge and clinical experience with professional colleagues.

5. Willingness to adopt, after a critical assessment, new methods and techniques of
Pedodontic management developed from time to time, based on scientific research,
which are in the best interest of the child patient.

6. SHVSHFW FKLOG SDWLHQWTV UL XKiM/patiengd Ggts 10 infotm@tidd H V
and right to seek a second opinion.

7. Develop an attitude to seek opinion from allied medical and dental specialities, as and

when required

COURSE CONTENTS:

A) Applied Basic Sciences:

X X X X X X X

Applied Anatomy of Head and Neck:

Anatomy of the scalp, temple and face

Anatomy of the triangles of neck and deep structures of the neck

Cranial and facial bones and its surrounding soft tissues with its applied aspects
Muscles of head and neck

Arterial supply, venous drainage and lymphatics of head and neck

Congenital abnormalities of the head and neck

Anatomy of the cranial nerves

129

LQFO)



x

X X X X

B)

13C

Anatomy of the tongue and its applied aspects

Anatomy and its applied aspects of salivary glands, pharynx, thyroid and parathyroid
gland, larynx, trachea, esophagus

Autonomous nervous system of head and neck

Functional anatomy of mastication, deglutition, speech, respiration and circulation
TMJ: anatomy and function

Applied Physioloqgy:

Introduction, Mastication, deglutition, digestion and assimilation, Homeostasis, fluid and
electrolyte balance. Blood composition, volume, function, blood groups and hemorrhage,
Blood transfusion, circulation, Heart, Pulse, Blood pressure, Normal ECG,capillary and
lymphatic circulation, shock, respiration, control, anoxia, hypoxia, asphyxia, artificial
respiration. Endocrine glands in particular reference to pituitary, parathyroid and thyroid
glands and sex hormones. Role of calcium and Vit D in growth and development of teeth,
bone and jaws.Role of VitA, C and B complex in oral mucosal and periodontal
health.Physiology and function of the masticatory system. Speech mechanism,
swallowing and deglutition mechanism, salivary glands and Saliva

Applied Patholoqy:

Inflammation and chemical mediators, Thrombosis, Embolism, Necrosis, Repair,
Degeneration , Shock, Hemorrhage , Blood dyscrasias, Pathogenesis of Dental Caries,
Periodontal diseases, tumors, oral mucosal lesions etc. in children

Applied Microbiology:

Microbiology & Immunology as related to Oral Diseases in Children: Basic concepts, immune

system in human body, Auto Immune diseases and Immunology of Dental caries.

Applied Nutrition & Dietics:

General principles, balanced diet, effect of dietary deficiencies and starvation, protein
energy, malnutrition, Kwashiorkor, Marasmus.

Fluid and Electrolytic balance in maintaining haemostasis

Diet, digestion, absorption, transportation and utilization

Genetics:

Introduction to genetics

Cell structure, DNA, RNA, protein synthesis, cell division

Modes of inheritance

Chromosomal anomalies of oral tissues & single gene disorders

Growth & Development:

Prenatal and Postnatal development of cranium, face, jaws, teeth and supporting
structures.Chronology of dental development and development of occlusion. Dimensional
changes in dental arches. Cephalometric evaluation of growth.

Pediatric Dentistry :

X Child Psychology:

Development & Classification of behavior, personality, intelligence in children,
theories of child psychology, stages of psychological child development, fear, anxiety,
apprehension & its management.

x Behavior Management: Non- pharmacological & Pharmacological methods.
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Child Abuse & Dental Neglect:

Conscious Sedation:

Deep Sedation & General Anesthesia in Pediatric Dentistry: (Including Other Drugs,
Synergic & Antagonistic Actions of Various Drugs Used in Children

Preventive Pedodontics:

Concepts, chair side preventive measures for dental diseases, high-risk caries including
rampant & extensive caries +Recognition, Features & Preventive Management, Pit and
Fissures Sealants, Oral Hygiene measures, Correlation of brushing with dental caries and
periodontal diseases. Diet & Nutrition as related to dental caries. Diet Counseling

Dental Plaque:

Definition, Initiation, Pathogenesis, Biochemistry, and Morphology & Metabolism.

Gingival & Periodontal diseases in Children:

X
X

Normal Gingiva & Periodontium in children.
Gingival & Periodontal diseases *Etiology, Pathogenesis, Prevention & Management

Pediatric Operative Dentistry:

X

x

Principle of Operative Dentistry along with modifications of materials/past, current &
latest including tooth colored materials.

Modifications required for cavity preparation in primary and young permanent teeth.
Various Isolation Techniques

Restorations of decayed primary, young permanent and permanent teeth in children
using various restorative material like Glass lonomer, Composites, Silver, Amalgam &
latest material (gallium)

Stainless steel, Polycarbonate & Resin Crowns / Veneers & fibre post systems.

Pediatric Endodontics:

X

Primary Dentition: - Diagnosis of pulpal diseases and their management =+ Pulp
capping, Pulpotomy, Pulpectomy (Materials & Methods), Controversies & recent
concepts.

Young permanent teeth and permanent teeth, Pulp capping, Pulpotomy,
Apexogenesis, Apexification, Concepts, Techniques and Materials used for different
procedures.

Recent advances in Pediatric diagnosis and Endodontics.

Prosthetic consideration in Pediatric Dentistry.

Traumatic Injuries in Children:

X X X X

Classifications & Importance.

Sequelae & reaction of teeth to trauma.

Management of Traumatized teeth with latest concepts.
Management of jaw fractures in children.

Interceptive Orthodontics:

x Concepts of occlusion and esthetics: Structure and function of all anatomic

components of occlusion, mechanics of articulations, recording of masticatory
function, diagnosis of Occlusal dysfunction, relationship of TMJ anatomy and
pathology and related neuromuscular physiology.
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x A comprehensive review of the local and systemic factors in the causation of
malocclusion.

X Recognition and management of normal and abnormal developmental occlusions in
primary, mixed and permanent dentitions in children (Occlusal Guidance).

x Biology of tooth movement: A comprehensive review of the principles of teeth
movement. Review of contemporary literature. Histopathology of bone and
Periodontal ligament, Molecular and ultra cellular consideration in tooth movement.

X Myofunctional appliances: Basic principles, contemporary appliances: Design &
Fabrication

X Removable appliances: Basic principles, contemporary appliances: Design &
Fabrication

x Case selection & diagnosis in interceptive Orthodontics (Cephalometrics, Image
processing, Tracing, Radiation hygiene, Video imaging & advance Cephalometric
techniques).

X Space Management: Etiology, Diagnosis of space problems, analysis, Biomechanics,
Planned extraction in interceptive orthodontics.

Oral Habits in Children:

x Definition, Etiology & Classification

x Clinical features of digit sucking, tongue thrusting, mouth breathing & various other
secondary habits.

X Management of oral habits in children

Dental care of Children with special needs:

Definition, Etiology, Classification, Behavioral, Clinical features & Management of children with:
X Physically handicapped conditions

X Mentally compromising conditions

X Medically compromising conditions

X Genetic disorders

Oral manifestations of Systemic Conditions in Children & their Management

Management of Minor Oral Surgical Procedures in Children

Dental Radiology as related to Pediatric Dentistry

Cariology:

X Historical background

x Definition, Aeitology & Pathogenesis

x Caries pattern in primary, young permanent and permanent teeth in children.

X Rampant caries, early childhood caries and extensive caries. Definition, aeitology,

Pathogenesis, Clinical features, Complications & Management.

Role of diet and nutrition in Dental Caries

Dietary modifications & Diet counseling.

X Subjective & objective methods of Caries detection with emphasis on Caries Activity
tests, Caries prediction, Caries susceptibility & their clinical Applications

X X

Pediatric Oral Medicine & Clinical Pathology: Recognition & Management of
developmental dental anomalies, teething disorders, stomatological conditions, mucosal
lesions, viral infections etc.

Congenital Abnormalities in Children: Definition, Classification, Clinical features &
Management.

Dental Emergencies in Children and their Management.

Dental Materials used in Pediatric Dentistry.
132



13¢

C) Preventive Dentistry:

Definition

Principles & Scope

Types of prevention

Different preventive measures used in Pediatric Dentistry including fissure sealants
and caries vaccine.

X X X X

Dental Health Education & School Dental Health Programmes:

Dental health concepts, Effects of civilization and environment, Dental Health delivery
system, Public Health measures related to children along with principles of Pediatric
Preventive Dentistry

Fluorides:

X Historical background
X Systemic & Topical fluorides
X Mechanism of action

X Toxicity & Management.

x Defluoridation techniques.

Medico legal aspects in Pediatric Dentistry with emphasis on informed concert.
Counseling in Pediatric Dentistry
Case History Recording: Outline of principles of examination, diagnosis & treatment planning.

Epidemiology: Concepts, Methods of recording & evaluation of various oral diseases.
Various national & global trends of epidemiology of oral diseases.

Comprehensive Infant Oral Health Care.

Principles of Bio-Statistics& Research Methodology & Understanding of Computers and
Photography

Comprehensive cleft care management with emphasis on counseling, feeding, nasoalveolar
bone remodeling, speech rehabilitation.

Setting up of Pediatric Dentistry Clinic.

Emerging concepts in Pediatric Dentistry of scope of lasers / minimum invasive procedures in
Pediatric Dentistry.

Preclinical Work
(Duration zfirst 6 Months of First Year MDS)
(One on Each Exercise)

1. Carving of all deciduous teeth
2. Basic wire bending exercises(Clasps, Bows, Retractors and Springs, etc., on patient
models)
3. Basics for Spot welding exercises
4. Fabrication of
a. OD[LOODU\ ELWH SODWH +DZOH\TVT
b. Maxillary expansion screw appliance
c. Canine retractor appliance
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d. All habit breaking appliances
- Removable type
- Fixed type
- Partially fixed and removable
e. Myofunctional appliances *Twin block, Activator, Lip bumper, Oral Screen
f. Making of inclined plane appliance
g. Feeding appliances
5. Basic soldering exercises *making of a lamppost of stainless steel wire pieces of
different gauges soldered on either side of heavy gauge main post.
6. Fabrication of space maintainers
a. Removable type-
x Unilateral Non +Functional space maintainer
x Bilateral Non-Functional space maintainer
b. Space Regainers *
X Gerber or Opencoil space regainer
c. Fixed Space maintainers
X Band & loop space maintainer
X Transpalatal arch space maintainer
X Nance Palatal holding arch
x Distal shoe appliance
7. Basics for spot welding exercise
8. Collection of extracted deciduous and permanent teeth
a. Sectioning of the teeth at various levels and planes
b. Drawing of section and shapes of pulp
c. Phantom Head Exercises : Performing ideal cavity preparation for various restorative
materials for both Deciduous and permanent teeth
d. Performing pulpotomy, root canal treatment and Apexification procedure
i) Tooth preparation and fabrication of various temporary and permanent
restorations on fractured anterior teeth.
ii) Preparation of teeth for various types of crowns
iii) Laminates/veneers
iv) Bonding & banding exercise
9. Performing of behavioral rating and 1Q tests for children.
10. Computation of: -
a. Caries index and performing various caries activity tests.
b. Oral Hygiene Index
Cc. c. Fluorosis Index
11. Surgical Exercises :
a. Fabrication of splints
b. Type of Wiring
c. Suturing
12. a. Taking of periapical, occlusal, bitewing radiographs of children
b. Developing and processing of films, thus obtained
c. Tracing of soft tissue dental and skeletal landmarks as observed on Cephalometric
radiographs and drawing of various planes and angles, further interpretation of
Cephalometric radiographs.
d. Mixed dentition cast analysis
13. Library assignment
14. Synopsis

Clinical work Requirements from 7 to 36 months

The following is the minimum requirement to be completed before the candidate can be
considered eligible to appear in the final M.D.S Examinations:

| Clinical Work | Total | 7To12 [13To24 | 25To36 |
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Months Months Months
1. Behavior Management of different age 17 2 10 5
groups children with complete records.
2. Detailed Case evaluation with complete 17 2 10 5
records, treatment planning and
presentation of cases with chair side and
discussion
3. Step-by-step chair side preventive dentistry | 11 1 5 5
scheduled for high risk children with gingival
and periodontal diseases &Dental Caries
4. Practical application of Preventive dentistry 7 1 4 2
concepts in a class of 35-50 children&
Dental Health Education & Motivation.
5. Pediatric Operative Dentistry with
application of recent concepts.
(a). Management of Dental Caries
() Class | 50 30 10 10
() Class Il 100 40 50 10
(1I1) Other Restorations 100 20 50 30
(b). Management of traumatized anterior | 15 04 06 05
teeth
(c) Aesthetic Restorations 25 05 10 10
(d). Pediatric Endodontic Procedures
Deciduous teeth
Pulpotomy / Pulpectomy 150 30 50 70
Permanent Molars 20 3 7 10
Permanent Incisor 15 2 3 10
Apexification & Apexogenesis 20 02 08 10
6. Stainless Steel Crowns 50 10 20 20
7. Other Crowns 05 01 02 02
8. Fixed : Space Maintainers 30 08 12 10
Habit breaking appliances
0. Removable : Space Maintainers 20 05 07 08
Habit breaking appliances
10. | Functional Appliances 05 01 02 02
11. | Preventive measures like fluoride
applications & Pit & Fissure Sealants
applications with complete follow-up and diet | 20 08 08 04
counseling
12. | Special Assignments 03 01 01 01
(i) School Dental Health Programmes
(i) Camps etc., 02 01 01 -
13 Library usage
14 Laboratory usage
15 Continuing Dental Health Programmes

Monitoring Learning Progress:

(The figures given against SI. No. 4 to 12 are the minimum number of recommended
procedures to be performed)

It is essential to monitor the learning progress of each candidate through continuous
appraisal and regular assessment. It not only helps teachers to evaluate students, but also
students to evaluate themselves. The monitoring is to be done by the staff of the department
based on participation of students in various teaching / learning activities. It may be
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structured and assessment be done using checklists that assess various aspects. Checklists
are given in Section IV
Scheme of Examination:

A. Theory: Part-l: Basic Sciences Paper - 100 Marks
Part-Il:Paper-I, Paper-1l & Paper-Ili - 300 Marks
(100 Marks for each Paper)

Written examination shall consist of Basic Sciences Paper (Part-1) of three hours duration and
should be conducted at the end of First year of MDS course. Part-1l Examination will be
conducted at the end of Third year of MDS course. Part-1l Examination will consist of Paper-I,
Paper-1l & Paper-I1ll, each of three hours duration. Paper-I & Paper-Il shall consist of two long
answer questions carrying 25 marks each and five questions carrying 10 marks each. Paper-
Il will be on Essays. In Paper-lll three Questions will be given and student has to answer any
two questions. Each question carries 50 marks. Questions on recent advances may be asked
in any or all the papers. Distribution of topics for each paper will be as follows: *

Part-l: Applied Basic Sciences +Applied Basic Sciences:Applied Anatomy, Physiology, &
Biochemistry, Pathology, Microbiology, Pharmacology, Research Methodology and
Biostatistics Growth & Development and Dental plaque, Genetics.

Part-Il:

Paper-I :Clinical Paedodontics

Conscious sedation, Deep Sedation & General Anesthesia in Pediatric Dentistry
Gingival & Periodontal Diseases in Children

Pediatric Operative Dentistry

Pediatric Endodontics

Traumatic Injuries in Children

Interceptive Orthodontics

Oral Habits in children

Dental Care of Children with special needs

Oral Manifestations of Systemic Conditions in Children & their Management
10. Management of Minor Oral Surgical Procedures in Children

11. Dental Radiology as Related to Pediatric Dentistry

12. Pediatric Oral Medicine & Clinical Pathology

13. Congenital Abnormalities in Children

14. Dental Emergencies in Children & Their Management

15. Dental Materials Used in Pediatric Dentistry

16. Case History Recording

17. Setting up of Pedodontic & Preventive Dentistry Clinic

CoNoOA~WNE

Paper-Il: Preventive and Community Dentistry as applied to Pediatric Dentistry

Child Psychology

Behavior Management

Child Abuse & Dental Neglect

Preventive Pedodontics

Cariology

Preventive Dentistry

Dental Health Education & School Dental Health Programmes:

Fluorides

Epidemiology

0. Comprehensive Infant Oral Health Care/Comprehensive cleft care

1. Principles of Bio-Statistics & Research Methodology & Understanding of Computers and
Photography

RRoOo~NoO~WNE
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Paper-Ill: Essays (descriptive and analyzing type questions)

* The topics assigned to the different papers are generally evaluated under those sections.
However a strict division of the subject may not be possible and some overlapping of topics is
inevitable. Students should be prepared to answer overlapping topics.

B. Practical / Clinical Examination : 200 Marks

The Clinical / Practical and Viva-Voce Examinations are conducted for a minimum of two
days.

First Day:
1. Case Discussion, Pulp Therapy i.e. Pulpectomy on a Primary Molar.
Case Discussion : 20 marks
Rubber Dam application : 10 marks
Working length X-ray : 20 marks
Obturation .20 marks
Total 70 marks

2. Case Discussion, Crown preparation on a Primary Molar for Stainless steel crown
and cementation of the sa me.

Case discussion . 10 marks
Crown Preparation ;20 marks
Crown selection and Cementation : 20 marks
Total 50 marks

3. Case Discussion, band adaptation for fixed type of space maintainer and

impression making

Case discussion . 20 marks

Band adaptation . 20 marks

Impression . 20 marks

Total 60 marks

Second Day:
1. Evaluation of Fixed Space Maintainer and Cementation : 20 marks
C. Viva Voce : 100 Marks

i. Viva-Voce examination : 80 marks

All examiners will conduct viva-YRFH FRQMRLQWO\ RQ FDQGLGDWHT\
analytical approach, expression, interpretation of data and communication skills. It

includes all components of course contents. It includes presentation and discussion

on dissertation also.

ii. Pedagogy Exercise : 20 marks

A topic be given to each candidate in the beginning of clinical examination. He/she is
asked to make a presentation on the topic for 8-10 minutes.
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9. ORAL MEDICINE AND RADIOLOGY

OBJECTIVES:

At the end of 3 years of training the candidate should be able to acquire adequate knowledge
of the discipline.

Knowledge :

Theoretical, Clinical and practical knowledge of all oral mucosal lesions, skeletal involvement
of maxillofacial region, diagnostic procedures pertaining to them and latest information of
imaging modules.

Skills :

Three important skills need to be imparted in maxillofacial diseases

1. Diagnostic skill in recognition of oral diseases with radiographic diagnosis and their
management

2. Research skills in handling scientific problems pertaining to oral treatment

3. Clinical and Didactic skills in encouraging younger doctors to attain learning objectives

Attitudes:
The positive mental attitude and the persistence of continued learning need to be inculcated

COURSE CONTENTS:

A) Applied Basic Sciences:

Applied Anatomy:

1. Gross anatomy of the face:
Muscles of Facial Expression and Muscles of Mastication
Facial nerve
Facial artery
Facial vein
Parotid gland and its relations
Sub mandibular salivary gland and its relations
eck region:
Triangles of the neck with special reference to Carotid, Digastric triangles and
midline structures
b. Facial spaces
Carotid system of arteries, Vertebral Artery, and Subclavian arteries
Jugular system
Internal jugular
External jugular
Lymphatic drainage
Cervical plane
Muscles derived from Pharyngeal arches
Infratemporal fossa in detail and temporomandibular joint
Endocrine glands
X Pituitary
X Thyroid
x Parathyroid
j- Exocrine glands
x Parotid
X Thyroid

pzroo0 Ty
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x Parathyroid
k. Sympathetic chain
|.  Cranial nerves- V, VII, IX, X, & Xl
3. Oral Cavity:
a. Vestibule and oral cavity proper
b. Tongue and teeth
c. Palate xsoft and hard
4. Nasal Cavity
a. Nasal septum
b. Lateral wall of nasal cavity
c. Paranasal air sinuses
5. Pharynx:
6. Gross salient features of brain and spinal cord with references to attachment of
cranial nerves to the brainstem
Detailed study of the cranial nerve nuclei of V, VII, IX, X, XI, Xl
7. Osteology:
a) Comparative study of fetal and adult skull
b) Mandible: Development, ossification, age changes and evaluation of mandible in
detail

Embryology:

Development of face, palate, nasal septum and nasal cavity, paranasal air sinuses
Pharyngeal apparatus in detail including the floor of the primitive pharynx
Development of tooth in detail and the age changes

Development of salivary glands

Congenital anomalies of face must be dealt in detail.

arwnhpE

Histology:

1. Study of epithelium of oral cavity and the respiratory tract
2. Connective tissue

3. Muscular tissue

4. Nervous tissue

5. Blood vessels

6. Cartilage

7. Bone and tooth

8. Tongue

9. Salivary glands

10. Tonsil, thymus, lymph nodes

Physiology:
1. General Physiology:
a. Cell
b. Body Fluid Compartments
c. Classification
d. Composition
e. Cellular transport
f. RMP and action potential

2. Muscle Nerve Physiology:
a. Structure of a neuron and properties of nerve fibers
b. Structure of muscle fibers and properties of muscle fibers
c. Neuromuscular transmission
d. Mechanism of muscle contraction

3. Blood:
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a.
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RBC and Hb

WBC +Structure and functions

Platelets +functions and applied aspects
Plasma proteins

Blood Coagulation with applied aspects
Blood groups

Lymph and applied aspects

Respiratory System:

Air passages, composition of air, dead space, mechanics of respiration with
pressure and volume changes

Lung volumes and capacities and applied aspects

Oxygen and carbon dioxide transport

Neural regulation of respiration

Chemical regulation of respiration

Hypoxia, effects of increased barometric pressure and decreased barometric
pressure

5. Cardio-Vascular System:

a.
b.
c.
d.

Cardiac Cycle

Regulation of heart rate/ Stroke volume / cardiac output / blood flow
Regulation of blood pressure

Shock, hypertension, cardiac failure

6. Excretory System:

a.

Renal function tests

7. Gastro zintestinal tract:

a.

Composition, functions and regulation of:
X Saliva

X Gastric juice

x Pancreatic juice

x Bile and intestinal juice

X Mastication and deglutition

8. Endocrine System:

~ooooTw

Hormones zclassification and mechanism of action
Hypothalamic and pituitary hormones

Thyroid hormones

Parathyroid hormones and calcium homeostasis
Pancreatic hormones

Adrenal hormones

9. Central Nervous System:

a.

Ascending tract with special references to pain pathway

10. Special Senses:

a.

Gustation and Olfaction

Biochemistry:

1. Carbohydrates +Disaccharides specifically maltose, lactose, sucrose

a.

b.
C.
d.

Digestion of starch/absorption of glucose

Metabolism of glucose, specifically glycolysis, TCA cycle, gluconeogenesis
Blood sugar regulation

Glycogen storage regulation
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e. Glycogen storage diseases

f. Galactosemia and fructosemia
2. Lipids

a. Fatty acids- Essential/non essential

b. Metabolism of fatty acids- oxidation, ketone body formation, utilization ketosis

c. Outline of cholesterol metabolism- synthesis and products formed from cholesterol
3. Protein

a. Amino acids- essential/non essential, complete/ incomplete proteins

b. Transamination/ Deamination (Definition with examples)

c. Urea cycle

d. Tyrosine-Hormones synthesized from tyrosine

e. In born errors of amino acid metabolism

f. Methionine and transmethylation

4. Nucleic Acids

a. Purines/Pyrimidines
b. Purine analogs in medicine
c. DNA/RNA zOutline of structure
d. Transcription/translation
e. Steps of protein synthesis
f. Inhibitors of protein synthesis
g. Regulation of gene function
5. Minerals
a. Calcium/Phosphorus metabolism specifically regulation of serum calcium levels
b. Iron metabolism
c. lodine metabolism
d. Trace elements in nutrition

6. Energy Metabolism

a. Basal metabolic rate
b. Specific dynamic action (SDA) of foods
7. Vitamins
a. Mainly these vitamins and their metabolic role- specifically vitamin A, Vitamin C,
Vitamin D, Thiamin, Riboflavin, Niacin, Pyridoxine
Pathology:
1. Inflammation:
a. Repair and regeneration, necrosis and gangrene
b. Role of complement system in acute inflammation
c. Role of arachidonic acid and its metabolites in acute inflammation
d. Growth factors in acute inflammation
e. Role of molecular events in cell growth and intercellular signaling cell surface
receptors
f. Role of NSAIDS in inflammation
g. Cellular changes in radiation injury and its manifestations
2. Homeostasis:
a. Role of Endothelium in thrombo genesis
b. Arterial and venous thrombi
c. Disseminated Intravascular Coagulation
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d. Shock:Pathogenesis of hemorrhagic, neurogenic, septic, cardiogenic shock,
circulatory disturbances, ischemic hyperemia, venous congestion, edema,
infarction

3. Chromosomal Abnormalities:

a. ODUIDQYYV VI\QGURPH
b. (KO H aflas Syndrome
c. Fragile X Syndrome

4. Hypersensitivity:

a. Anaphylaxis

b. Type Il Hypersensitivity

c. Type lll Hypersensitivity

d. Cell mediated Reaction and its clinical importance
e. Systemic Lupus Erythmatosus

f. Infection and infective granulomas

5. Neoplasia:

a. Classification of Tumors

b. Carcinogenesis & Carcinogens +Chemical, Viral and Microbial

c. Grading and Staging of Cancer, tumor Angiogenesis, Paraneoplastic Syndrome
d. Spread of tumors

e. Characteristics of benign and malignant tumors

6. Others:

a. Sex linked agamaglobulinemia

b. AIDS

c. Management of Immune deficiency patients requiring surgical procedures
d 'H*HRUJHTV 6\QGURPH

e. Ghons complex, post primary pulmonary tuberculosis pathology and
pathogenesis

Pharmacoloqy:

Definition of terminologies used
2. Dosage and mode of administration of drugs
3. Action and fate of drugs in the body
4. Drugs acting on CNS
5. Drug addiction, tolerance and hypersensitive reactions
6. General and local anesthetics, hypnotics, antiepileptics and tranquilizers
7. Chemotherapeutics and antibiotics
8. Analgesics and anti tpyretics
9. Anti xtubercular and anti xsyphilitic drugs
10. Antiseptics, sialogogues, and anti tsialogogues
11. Haematinics
12. Anti +diabetics
13. Vitamins A, B Complex, C, D, E & K
14. Steroids

Oral and Maxillofacial Radiology:

Study includes Seminars / lectures / Demonstrations

1. History of radiology, structure of x +ray tube, production of x tray, property of x +
rays
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Biological effects of radiation

Films and recording media

Processing of image in radiology

Design of x #ay department, dark room and use of automatic processing units
Localization by radiographic techniques

Faults of dental radiographs and concept of ideal radiograph

Quiality assurance and audit in dental radiology

Extra toral-imaging techniques

. OPG and other radiologic techniques

. Advanced imaging techniques like CBCT,CT Scan, MR, Ultrasound

. Basic Anatomy of sectional imaging with case interpretations of CT / CBCT / MRI
. Radio nucleotide techniques

. Contrast radiography in salivary gland, TMJ, and other radiolucent pathologies

. Radiation protection and ICRP guidelines

. Art of radiographic report, writing and descriptors preferred in reports

. Radiograph differential diagnosis of radiolucent, radio opaque and mixed lesions
. Digital radiology and its various types of advantages

C) Oral Medicine, therapeutics and laborat ory investigations:

Study includes seminars / lectures / discussion

1.

2.

Noos~w

B ©ox

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

0.

Methods of clinical diagnosis of oral and systemic diseases as applicable to oral
tissues including modern diagnostic techniques

Laboratory investigations including special investigations of oral and oro *facial
diseases

Teeth in local and systemic diseases, congenital, and hereditary disorders

Oral manifestations of systemic diseases

Oro zfacial pain

Psychosomatic aspects of oral diseases

Management of medically compromised patients including medical emergencies in
the dental chair

Congenital and Hereditary disorders involving tissues of oro facial region
Systemic diseases due to oral foci of infection

Hematological, Dermatological, Metabolic, Nutritional, & Endocrinal conditions with
oral manifestations

Neuromuscular diseases affecting oro #facial region

Salivary gland disorders

Tongue in oral and systemic diseases

TMJ dysfunction and diseases

Concept of immunity as related to oro *facial lesions, including AIDS

Cysts, Neoplasms, Odontomes, and fibro tosseous lesions

Oral changes in Osteo *dystrophies and chondro xdystrophies

Pre malignant and malignant lesions of oro facial region

Allergy and other miscellaneous conditions

Therapeutics in oral medicine 4iclinical pharmacology

Forensic odontology

Computers in oral diagnosis and imaging

Evidence based oral care in treatment planning

Molecular Biology

Essential Knowledge:

Basic medical subjects, Oral Medicine, Clinical Dentistry, Management of Medical
Emergencies, Oral Radiology techniques and Interpretation, Diagnosis of Oro tfacial
disorders
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Procedural and Operative Skills:

1% Year:

1. Examination of Patient - Case history recordings +
- FNAC *
- Biopsy +

100
50
50

- Observe, Assist, & Perform under supervision

2. Intra *oral radiographs:

- Perform and interpretation =+

3. Full mouth intra oral radiograph tracings +
4. Age estimation using radiographs +
2" Year:
1. Dental treatment to medically compromised patients +

- Observe, assist, and perform under supervision
2. Extra oral radiographs, digital radiography *

- Observe, assist and perform under supervision, Interpretation
3. Extra Oral radiographs tracings +
4. CBCT Interpretations *

Operative skills :
1. Giving intra muscular and intravenous injections
2. Administration of oxygen and life saving drugs to the patients

500

3

10

20

3. Performing basic CPR and certification by Red Cross or similar authorized organization

3 Year

All the above
- Performed independently +Case history: Routine cases
- Interesting Cases

- OPG

- Periapical view

- Bitewing view

- Occlusal view

- Extra zoral radiographs of different views
- CBCT Interpretations

- Treatment of mucosal lesions with LASER

+ H+ + H+ + 1+ I+

+ 1+

Monitoring Learning Progress:

100
25
50

100
50
50

25

It is essential to monitor the learning progress of each candidate through continuous
appraisal and regular assessment. It not only helps teachers to evaluate students, but also
students to evaluate themselves. The monitoring is to be done by the staff of the department
based on participation of students in various teaching / learning activities.
structured and assessment be done using checklists that assess various aspects. Checklists

are given in Section IV

Schemes of Examination:

A. Theory: Part-I: Basic Sciences Paper
Part-1l:  Paper-I, Paper-Il & Paper-lIii

100 Marks
300 Marks

It may be

(100 Marks for each Paper)
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Written examination shall consist of Basic Sciences Paper (Part-I) of three hours duration and
should be conducted at the end of First year of MDS course. Part-1l Examination will be
conducted at the end of Third year of MDS course. Part-Il Examination will consist of Paper-I,
Paper-Il & Paper-lll, each of three hours duration. Paper-1 & Paper-1I shall consist of two long
answer questions carrying 25 marks each and five questions carrying 10 marks each. Paper-
Il will be on Essays. In Paper-Ill three Questions will be given and student has to answer any
two questions. Each question carries 50 marks. Questions on recent advances may be asked
in any or all the papers. Distribution of topics for each paper will be as follows: *

PART-I . Applied Basic Sciences: Applied Basic Sciences:Applied Anatomy,
Physiology, & Biochemistry, Pathology, Microbiology, Pharmacology, Research
Methodology and Biostatistics

PART-II

Paper-I : Oral and Maxillofacial Radiology

Paper-Il  : Oral Medicine, therapeutics and laboratory investigations
Paper-Ill : Essays (descriptive and analyzing type questions)

* The topics assigned to the different papers are generally evaluated under those sections.
However a strict division of the subject may not be possible and some overlapping of topics is
inevitable. Students should be prepared to answer overlapping topics.

B. Practical / Clinical Examination : 200 Marks
1%t Day

Clinical Case Presentation

2 Spotters 2 x 10 = 20 Marks

2 Short Cases 2 x 15 = 30 Marks

1 Long Case 1 x 50 = 50 Marks

Total = 100 Marks

Radiology Exercise

I. A) One Intra Oral Radiograph : 10 Marks
B) One Occlusal Radiograph :30 Marks

Il. A) Two Extra Oral Radiograph :2 x 30 = 60 Marks
Including technique and interpretation

2" Day
C. Viva Voce : 100 Marks
i. Viva-Voce examination : 80 marks

All examiners will conduct viva-YRFH FRQMRLQWO\ RQ FDQGLGDWHTV
approach, expression, interpretation of data and communication skills. It includes all
components of course contents. It includes presentation and discussion on dissertation also.

ii. Pedagogy Exercise : 20 marks

A topic be given to each candidate in the beginning of clinical examination. He/she is asked
to make a presentation on the topic for 8-10 minutes.
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