
2QLíWL3K 6ó*£KcN3/3FLóí
wííLíW3KW =QóY+ííóQ

2ó//+L+ óY MKYóQ*3WLóK ;FL+KF+
5“+ –KL!+QíLWú óY wQLñóK3

(L]PSKIRIXMG IGSPSK]

“YKYWX SS, TETk
)W“, TETk



bLI KSEP SJ XLMW XEPOཟ0

eA )jW/LK+ ’+ú jí+í óY =“ú/óL+K+WLF Fó*=3Q3WL!+ *+W“ó%í Wó
3KíZ+Q Vj+íWLóKí óY =3QWLFj/3Q +Fó/óLLF3/ Q+/+!3KF+

gA ;j**3QLñ+ FjQQ+KW *+W“ó%ó/óLLF3/ 3==Qó3F“+í LK W“+
LKW+Qí+FWLóK ã+WZ++K =“ú/óL+K+WLFí 3K% +Fó/óLú



HYXPMRI

ES ET Ea

Ef Ek

)!+Q!L+Z
EFó/óLLF3/ =3WW+QKí 3K%
+!ó/jWLóK3Qú Q+/3WLóKí“L=í

N“ú/óL+KL+í
qjL/%LKLl YLK%LKLl 3K%
“3K%/LKL =“ú/óL+KL+í

N“ú/óL+K+WLF %L!+QíLWú
HóZ Wó *+3íjQ+ 3K%

W“+ +YY+FW óY í=3WL3/ íF3/+í

N3WW+QKí óY WQ3LW +!ó/jWLóK
N“ú/óL+K+WLF íLLK3/l WQ3LW

+!ó/jWLóKl 3K% 3KF+íWQ3/ íW3W+í
W3FQó+!ó/jWLóK

;=+FL3WLóKl +éWLKFWLóKl
%L!+QíLYLF3WLóK



7momSu9 �bvmmMmu]ķ ƑƏƐƕ



ES
HZIVZMI[
EFó/óLLF3/ =3WW+QKí 3K% +!ó/jWLóK3Qú Q+/3WLóKí“L=í



� EFó/óLLF3/ =3WW+QKí 3K% +!ó/jWLóK3Qú Q+/3WLóKí“L=í
� w!3L/3ãL/LWú óY *ó/+Fj/3Q í+Vj+KF+í 3K% =“ú/óL+K+WLF WQ++í
� ,QóZLKL LKW+Q+íW óK W“Lí LKW+Qí+FWLóK3/LWú

� W+F“3KLí*í óY Fó**jKLWú 3íí+*ã/ú 3K% Fó+éLíW+KF+ á‐+ãã gfff�
� 0LF“+ FóKí+Q!3WLí* áHó/W eyyh1 ‐L+Kí 3K% ,Q3“3* gffT�

� 0óKcLK%+=+K%+KF+ ౰ N“ú/óL+K+WLF FóQQ+FWLóKí LK +Fó/óLú
� 0++%+%z LKW+LQ3W+% W“QójL“ *+W“ó%í W“3W 3FFójKW YóQ í=+FL+í Fó!3QL3KF+ LK
*j/WLí=+FL+í Fó*=3QLíóKí

� 0óW K++%+%z N“ú/óL+K+WLF FóQQ+FWLóK *LL“W +QQóK+ójí/ú Z+3’+K íW3WLíWLF3/
Q+/3WLóKí“L=í á+ALAl L*=óQW3KF+ óY 3 WQ3LW LK %LYY+Q+KW “3ãLW3Wí�A Eé=+QL*+KWí 3í
3/W+QK3WL!+íA

CK\ORJHQHWLF FRPSDUDWLYH DQDO\VHV SURYLGH D VWDWLVWLFDO IUDPHZRUN WR
DFFRXQW IRU SK\ORJHQHWLF LQIRUPDWLRQ QRW WR ࡈFRUUHFWࡇ

)GSPSKMGEP TEXXIVRW ERH IZSPYXMSREV] VIPEXMSRWLMTW



ཕCSVVIGXMRKབ IGSPSKMGEP
GSQTEVMWSRW

EFFRXQWLQJ IRU SK\ORJHQHWLF LQIRUPDWLRQaaa

6ó*£K౭N3/3FLóíl 2Al o ‐L+Kíl xA xA ágfev�A 5“+ 5óQWóLí+ 3K% W“+ BLKF“z 5+íWLKL YóQ Lí/3K% +YY+FWí óK %L!+QíLYLF3WLóK jíLKL WZó
LFóKLF ,3/£=3Lóí Q3%L3WLóKíA xójQK3/ óY ãLóL+óLQ3=“úl STáv�l eUfeceUegA



bIWXMRK JSV MWPERH IJJIGXW SR HMZIVWMJMGEXMSR

RXHVWLRQV
ǳ bó /LK+3L+í óK Lí/3K%í
“3!+ LKFQ+3í+%
%L!+QíLYLF3WLóK Q3W+í Q+/3WL!+
Wó *3LK/3K% /LK+3L+ík

ǳ bó+í W“+ í3*+
L+óLQ3=“LF3/ FóKW+éW
á+ALAl í3*+ 3QF“L=+/3Ló�
“3!+ íL*L/3Q +YY+FWí óK
%L!+QíLYLF3WLóK LK
jKQ+/3W+% LQój=ík



-DQDJHUV c-KUDXSLGDHm -RUWRLVHV c-HVWXGLQLGDHm

aIvh í=+FL+í
MKíj/3Q í=+FL+íz Ie á23QLãã+3Kl

,3/£=3Lóí Lí/3K%íl 5QLíW¥ó %3 2jK“3�

aTy í=+FL+í
MKíj/3Q í=+FL+íz ey á23QLãã+3Kl

,3/£=3Lóí Lí/3K%íl W3%3L3íF3Ql W“+
;+úF“+//+íl W3íF3Q+K+�

bIWXMRK JSV MWPERH IJJIGXW SR HMZIVWMJMGEXMSR



5óQWóLí+ =“ú/óL+Kú áyvR óY +éW3KW W3é3 P h Q+F+KW/ú
+éWLKFW /LK+3L+í1 6ó*£KcN3/3FLóí o ‐L+Kí gfev�

53K3L+Q =“ú/óL+Kú áygR óY +éW3KW W3é31 q3Q’+Q +W 3/A
gfeT�

bIWXMRK JSV MWPERH IJJIGXW SR HMZIVWMJMGEXMSR



”S PMRIEKIW SR MWPERHW LEZI
MRGVIEWIH HMZIVWMJMGEXMSR
VEXIW VIPEXMZI XS QEMRPERH

PMRIEKIWp

Mí/3K% M

Mí/3K% MM

W3LK/3K%

ib
�m
uv
b=b
CS
|bo
m

N“ú/óL+K+WLF Q+LQ+ííLóKí
ã+WZ++K W“+ óFFjQQ+KF+ óK
Lí/3K%í 3K% K+W Q3W+í óY
%L!+QíLYLF3WLóK

5óQWóLí+íz q<TfAfgl 3,fAfT
53K3L+Qíz q<TfAfSl 3,fAfT



ib
�m
uv
b=b
CS
|bo
m

Mí/3K% M

Mí/3K% MM

W3LK/3K%

0ó ౰ )FFjQQLKL óK Lí/3K%í LK
L+K+Q3/ %L% KóW LKFQ+3í+
%L!+QíLYLF3WLóK Q3W+í LK W“+í+
F/3%+í

”S PMRIEKIW SR MWPERHW LEZI
MRGVIEWIH HMZIVWMJMGEXMSR
VEXIW VIPEXMZI XS QEMRPERH

PMRIEKIWp



5óQWóLí+íz q<,fASl 3TfAfe
53K3L+Qíz q<,fAgl 3TfAfe

ib
�m
uv
b=b
CS
|bo
m

,3/£=3Lóí Lí/3K%í

W3LK/3K%

”SIW XLI WEQI KISKVETLMGEP
GSRXI\X LEZI WMQMPEV IJJIGXW SR
HMZIVWMJMGEXMSR MR YRVIPEXIH

KVSYTWp

N“ú/óL+K+WLF Q+LQ+ííLóKí ã+WZ++K
W“+ óFFjQQ+KF+ LK W“+ ,3/£=3Lóí
3K% K+W Q3W+í óY %L!+QíLYLF3WLóK



J+í ౰ 5“+ ,3/£=3Lóí Mí/3K%í LK
=3QWLFj/3Q “3!+ íWQóKL/ú
3FF+/+Q3W+% %L!+QíLYLF3WLóK Q3W+í
LK ãóW“ W3K3L+Qí 3K% WóQWóLí+í

ib
�m
uv
b=b
CS
|bo
m

,3/£=3Lóí Lí/3K%í

W3LK/3K%

”SIW XLI WEQI KISKVETLMGEP
GSRXI\X LEZI WMQMPEV IJJIGXW SR
HMZIVWMJMGEXMSR MR YRVIPEXIH

KVSYTWp



3K\ORJHQHWLF UHJUHVVLRQV

(LK+3L+í 3Q+ KóW
LK%+=+K%+KW౰5“+ú í“3Q+ 3K

+!ó/jWLóK3Qú “LíWóQú

N,(; á౹N“ú/óL+K+WLF
Q+LQ+ííLóKí౺� !í )(;

á౹)Q%LK3Qú /+3íW íVj3Q+í
Q+LQ+ííLóKí౺� ‐LW“LK F/3%+íz íL*L/3Q

w*óKL F/3%+íz %LYY+Q+KW
‐LW“LK F/3%+íz %LYY+Q+KW
w*óKL F/3%+íz íL*L/3Q

EUH WKH UHODWLRQVKLSV EHWZHHQ YDULDEOHV
H[SODLQHG E\ WKH SK\ORJHQ\B

23KW3/3=L+%Q3 +W 3/A ágfeS�

bIWXMRK JSV MWPERH IJJIGXW SR HMZIVWMJMGEXMSR



VLQDU\ 6SHFLDWLRQ DQG .[WLQFWLRQ cVL66.m
,HRJUDSKLF 6SHFLDWLRQ DQG .[WLQFWLRQ c,HR66.m

–í+% Wó W+íW YóQ 3K 3ííóFL3WLóK
ã+WZ++K WQ3LWí 3K% %L!+QíLYLF3WLóK
Q3W+íA

IUDLWV pHaJae )LMMzh
HHRJUDSK\ pHaJa HHRMMzh

,ó/%ã+QL +W 3/A ágfee�

bIWXMRK JSV MWPERH IJJIGXW SR HMZIVWMJMGEXMSR



ET
(L]PSKIRMIW
qjL/%LKLl YLK%LKLl 3K% “3K%/LKL =“ú/óL+KL+í



(L]PSKIRMIW

� N“ú/óL+K+WLF WQ++í =Qó!L%+ 3 K+Z YQ3*+ZóQ’ YóQ 3K3/úñLKL
+Fó/óLLF3/ %3W3

� 5Q++í íj**3QLñ+ í=+FL+í LKW+QcQ+/3W+%K+íí
� 6+F+KW 3KF+íWQú
� 2/3%+í
� bLíW3KF+í áWL*+l L+K+WLFl F“3Q3FW+Q�

� –K/L’+/ú Wó YLK% 3 WQ++ ZLW“ +é3FW/ú W“+ í=+FL+í W“3W 3Q+ K++%+%
� BLK%LKLl ãjL/%LKLl 3K% “3K%/LKL +éLíWLKL WQ++í Lí FQLWLF3/ Wó
LKW+LQ3W+ =“ú/óL+K+WLFí 3K% +Fó/óLLFú



bLI TMTIPMRI MR WLSVX000

BIXLSH5HEXE RYIWXMSR

bL!+QíLYLF3WLóK N2W

BLK%

H3K%/+

MKY+Q

Hú=óW“+íLí

(L]PSKIR]
5L*+cF3/LãQ3W+%

5Q3LWpFó**jKLWú
%3W3



&YMPHMRK TL]PSKIRMIW



&YMPHMRK TL]PSKIRIXMG XVIIW

SKUXWD exm VXSHUVPDUWx exm

2XSHUKx5–KA eK:km

éVH H[LVWLQJ SLSHOLQHV
RSWLPL]HG IRU WKLV WDVN
DQG WKDW KHOS LQFUHDVH
WKH UHSURGXFLELOLW\ RI

\RXU DQDO\VHV



mMRHMRK XVIIW



mMRHMRK XVIIW

í=+FL+í YL/+Wú=+zK+é
í=+FL+í YL/+Wú=+zWQ+-

b

bb

bbb

bO

O

Ob



?ERHPMRK TL]PSKIRIXMG XVIIW
–íLKL 6



?ERHPMRK XVIIW AMR )u

G+ú =3F’3L+íz DSH 3K% =LF3KW+
1 OLEUDU\)DSHh
1 OLEUDU\)KHUHh
1 WUHH :d UHDG.WUHH)KHUH)´GDWDµ- ´WUHH.WUHµhh
1 WUHH
YK\ORJHQHWLF WUHH ZLWK g WLSV DQG o LQWHUQDO QRGHV.

7LS ODEHOV3
>,@ ´8S,µ ´8SPµ ´8Soµ ´8Sgµ

xRGH ODEHOV3
>,@ ´nµ ´cµ ´wµ

DRRWHGT LQFOXGH EUDQFK OHQJWKV



?ERHPMRK XVIIW AMR )u

G+ú =3F’3L+íz DSH 3K% =LF3KW+

1 FODVV)WUHHh
>,@ ´SK\ORµ

1 DWWULEXWHV)WUHHh
yQDPHV
>,@ ´HGJHµ ´xQRGHµ ´WLS.ODEHOµ ´HGJH.OHQJWKVµ

yFODVV
>,@ ´SK\ORµ

yRUGHU
>,@ ´FODGHZLVHµ



?ERHPMRK XVIIW AMR )u

G+ú =3F’3L+íz DSH 3K% =LF3KW+

SORW)WUHH- HGJH.ZLGWK[o- ODEHO.RIIVHW[”.oh
DGG.VFDOH.EDU)h
WH[W),-,.,- ´0<µh

GXQFWLRQ MHVFULSWLRQ
á/J~+~V FZWG V”~~W/!+L W~ áJGZWG Z+ X≈WJZ”GWJ!á WJGG
á~…/G+GW!á B≈≈ …Z!JZ!VG G!VWZ+áGV &GWZGG+ V…Gá!GV
GJ~…pW!… KJGZWGV +GZ WJGG Z!W/~XW W!…V W/ZW ZJG W~ &G G[á≈XGGG
”JáZ 0ZWJ![ ~Q Z+áGVWJZ≈ +~GGV Q~J Z≈≈ …Z!JV ~Q W!…V
”X≈W!bG! FGV~≈YGV …~≈\W~”!GV
…!á IVW!”ZWGV …/\≈~LG+GW!á !+GG…G+GG+W á~+WJZVWV
YáY HZJ!Z+áGlá~YZJ!Z+áG ”ZWJ![ ± V…Gá!GV JG≈ZWGG+GVV



?ERHPMRK XVIIW AMR )u

G+ú =3F’3L+íz 3=+ 3K% SLFDQWH
1 OLEUDU\)SLFDQWHh
1 GDWD)SK\ORFRPh
1 DWWULEXWHV)SK\ORFRPh
yQDPHV
>,@ ´SK\ORµ ´VDPSOHµ ´WUDLWVµ

a8RPH IXQFWLRQV ZLOO QHHG D WUHH DQG D FRPPXQLW\ PDWUL[

1 SG)FRPP- SK\h
Y6 8D

FOXPS, ,c 4
FOXPSPD ,w 4



?ERHPMRK XVIIW AMR )u

G+ú =3F’3L+íz 3=+ 3K% SLFDQWH

1PSG)FRPP- FRSKHQHWLF)SK\hh
–FRSKHQHWLF)SK\h

GXQFWLRQ MHVFULSWLRQ
á~”G!VWu á~”G!VW+W BYGJZLG …Z!JZ!VG G!VWZ+áGV &GWZGG+ á~””X+!W\

…Z!JV
GY~≈pG!VW!+áW 0GZVXJG ~Q V…Gá!GV GY~≈XW!~+ZJ\ G!VW!+áW!YG+GVV
”…Gu ”+WG 0GZ+ …Z!JZ!VG ~J +GZJGVW WZ[~+ G!VWZ+áGV Z!W/!+

á~””X+!W!GV
…G K~””X+!W\ …/\≈~LG+GW!á G!YGJV!W\ YZ≈XGV
…/\≈~V!L+Z≈ ’≈~”&GJ¶V T Z+G WOK YZ≈XGV
VGVp”…Gu VGVp”+JG FZ+G~”!]ZW!~+V Q~J VWZ+GZJ!]GG GQQGáW V!]GV Z+G

V!L+!Q!áZ+áG ~Q G!VWZ+áGV e”GZ+ …Z!JZ!VG ~J
+GZJGVWm

VGVp…G FZ+G~”!]ZW!~+V Q~J VWZ+GZJ!]GG GQQGáW V!]GV Z+G
V!L+!Q!áZ+áG ~Q á~””X+!W\ …/\≈~ G!YGJV!W\



?ERHPMRK ZIV] PEVKI XVIIW AMR )u



Ea
(L]PSKIRIXMG HMZIVWMX]
HóZ Wó *+3íjQ+ 3K% W“+ +YY+FW óY í=3WL3/ íF3/+í



(L]PSKIRIXMG HMZIVWMX]

� b+=+K%LKL W“+ Vj+íWLóKl
í=+FL+í %L!+QíLWú Lí KóW !+Qú
LKYóQ*3WL!+

� 5“+ í3*+ Kj*ã+Qí óY í=+FL+í
*LL“W FóQQ+í=óK% ZLW“ %LYY+Q+KW
3*ójKWí óY =“ú/óL+K+WLF
%L!+QíLWú áNb�

� HLL“ 3*ójKWí óY Nb í++* Wó
FóQQ+í=óK% ZLW“ /3QL+ 3*ójKWí
óY ãLó*3íí

23%óWW+ +W 3/A ágfev�



|LEX I\TPEMRW HMZIVWMX]
HMJJIVIRGIW EGVSWW LEFMXEXWp

6ó*£K౭N3/3FLóíl 2Al WóQ3L3౭(µ=+ñl bAl o ‐L+Kíl xA xA ágfgg�A 5“+ óQLLLKí óY
L/óã3/ ãLó%L!+QíLWú óK /3K%l í+3 3K% YQ+í“Z3W+QA EFó/óLú /+WW+Qíl gTáh�l eIUhc
eIvhA



DPSFEP FMSHMZIVWMX] TEXXIVRW

6RPH DUH ZLGHO\ VWXGLHG(
5Qó=LFí !í W+*=+Q3W+ ñóK+í
WójKW3LK Q3KL+í !í /óZ/3K%í

VXW RWKHUV UHPDLQ SRRUO\
GLVFXVVHGࡑ
W3QLK+l YQ+í“Z3W+Ql 3K% /3K%

(�bm|muo Sm9 0m|� ŐƑƏƏƕő



“VIE ZW LEFMXEX FMSHMZIVWMX]

buovMmu] m| SѴĺ ŐƑƏƐƑő

tCmSm
ƐƔѸ

7Sm9
ѶƏѸ

sumv_�S|mu
ƔѸ

tCmSm
ƕƏѸ

7Sm9
ƑѶѸ

sumv_�S|mu
ƑѸ

GrmCbmv ubC_mmvvG�u=SCm SumS



Wj/WL=/+ íWj%L+í “3!+ FóKF/j%+% óKz

ǳ bLYY+Q+KF+í LK %L!+QíLYLF3WLóK Q3W+í
ǳ bLYY+Q+KWL3/ +éWLKFWLóK

jRZHYHUr QR VWXG\ KDYH
LQFOXGHG DOO WKUHH PDMRU KDELWDWV(

PDULQHr IUHVKZDWHUr DQG
WHUUHVWULDO

|LEX HVMZIW HMZIVWMX] TEXXIVRW EQSRK LEFMXEXWp

5DQGL 5RWMDQ

wVWURPDULR

YLVLWWKHXVD

8bmmv ŐƑƏƐƔőķ vbѴѴmu Sm9 8bmmv ŐƑƏƐƕőķ dSuum|mŊ%m]S Sm9 8bmmv ŐƑƏƐƑő



HYV SFNIGXMZIW

cwm HLQG WKH GRPLQDQW JURXSV LQ
PDULQHr IUHVKZDWHUr DQG
WHUUHVWULDO KDELWDWV
ág� 5+íW YóQ %LYY+Q+KF+í LK
%L!+QíLYLF3WLóK Q3W+í 3*óKL
“3ãLW3Wí
áI� Eé3*LK+ Z“+W“+Q WL*+í óY YLQíW
Fó/óKLñ3WLóK Wó “3ãLW3Wí F3K “+/=
+é=/3LK %L!+QíLWú =3WW+QKí
áS� Eé=/óQ+ WQ3KíLWLóK =3WW+QKí 3K%
íójQF+í óY +éW3KW ãLó%L!+QíLWú Wó
+3F“ “3ãLW3W

5DQGL 5RWMDQ



HYXWXERHMRK HMZIVWMX] F] YRMX EVIE MR JVIWL[EXIV

53éóKó*LF 3K% =“ú/óL+K+WLF %L!+QíLWú =+Q jKLW
3Q+3 LK YQ+í“Z3W+Q Lí íL*L/3Q óQ +!+K “LL“+Q W“3K

óK /3K%
bE\SRSQMG HMZIVWMX] TIV YRMX EVIE (L]PSKIRIXMG HMZIVWMX] TIV YRMX EVIE



(L]PSKIRIXMG HMZIVWMX]

� B3LW“౶í áeyyg� =“ú/óL+K+WLF %L!+QíLWú
� N“ú/óL+K+WLF %L!+QíLWú óY 3 í+W óY í=+FL+í 3í +Vj3/ Wó W“+ íj* óY
W“+ /+KLW“í óY 3// W“óí+ ãQ3KF“+í óK W“+ WQ++ W“3W í=3K W“+
*+*ã+Qí óY W“+ í+W



Ef
(EXXIVRW SJ XVEMX IZSPYXMSR
(L]PSKIRIXMG WMKREP, XVEMX IZSPYXMSR, ERH ERGIWXVEP WXEXIW



(EXXIVRW SJ XVEMX IZSPYXMSR

� ;ó Y3QAAA*óQ+ F/óí+/ú Q+/3W+%
í=+FL+í 3Q+ +é=+FW+% Wó ã+ *óQ+
+Fó/óLLF3//ú íL*L/3Q

� 5“+Q+ Lí *óQ+ Fó*=/+éLWúl +L *ó%+
óY +!ó/jWLóK óY W“+ F“3Q3FW+Q
� 0+jWQ3/ +!ó/jWLóK óY 3 WQ3LWl ãjW ZLW“
FóKíWQ3LKí

� 5Q3LW /3ãL/LWú
� M*=óQW3KW Wó +íWL*3W+ FóKí+Q!3WLí*
ã+YóQ+ 3WW+*=WLKL Wó LKY+Q
+Fó/óLLF3/ =QóF+íí+í íWQjFWjQLKL
Fó**jKLWL+í YQó* W“+LQ
=“ú/óL+K+WLF LKW+Q3FWLóKí



(L]PSKIRIXMG WMKREP
� ;WQ+KLW“ óY W“+ Fó!3QL3WLóK LK W“+ %LYY+Q+KF+í LK *+3íjQ+% WQ3LWí 3*óKL W3é3 ZLW“ W“+
=“ú/óL+K+WLF %LíW3KF+í í+=3Q3WLKL W“+*

� ;WQóKL íLLK3/ O F/óí+ Q+/3WL!+í í“3Q+ íL*L/3Q WQ3LWí áóQ WQ3LW !3/j+í YóQ FóKWLKjójí F“3Q3FW+Qí�l
Z“L/+ *óQ+ %LíW3KW Q+/3WL!+í 3Q+ /+íí íL*L/3Q Wó +3F“ óW“+Q

� N“ú/óL+K+WLF FóKí+Q!3WLí* á+L F/L*3WLF KLF“+� *LL“W 3QLí+ !L3 LK“+QLW3KF+ óY L+K+WLF3//ú
FóKí+Q!+% +K!LQóK*+KW3/ Wó/+Q3KF+í óQ !L3 =“ú/óL+K+WLF FóKí+Q!3WLí* LK í=+FL+í L+óLQ3=“ú

� ‐+3’ FóKí+Q!3WLí* Z“+K +K!LQóK*+KW3//ú %+W+Q*LK+% óQ íWQóKL %LQ+FWLóK3/ í+/+FWLóK óK
=“+KóWú=+í

,/+Lí+Q +W 3/A gfgT



“RGIWXVEP WXEXIW
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