
The Rodney L. White Center for Financial Research

The Cross Section of Common Stock Returns:
A Review of the Evidence and Some New Findings

Gabriel Hawawini
Donald B. Keim

008-99

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Research Papers in Economics

https://core.ac.uk/display/6773557?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


The Rodney L. White Center for Financial Research
The Wharton School

University of Pennsylvania
3254 Steinberg Hall-Dietrich Hall

3620 Locust Walk
Philadelphia, PA  19104-6367

(215) 898-7616
(215) 573-8084 Fax

http://finance.wharton.upenn.edu/~rlwctr

The Rodney L. White Center for Financial Research is one of the oldest financial research centers in the
country.  It was founded in 1969 through a grant from Oppenheimer & Company in honor of its late
partner, Rodney L. White.  The Center receives support from its endowment and from annual
contributions from its Members.

The Center sponsors a wide range of financial research.  It publishes a working paper series and a reprint
series.  It holds an annual seminar, which for the last several years has focused on household financial
decision making.

The Members of the Center gain the opportunity to participate in innovative research to break new ground
in the field of finance.  Through their membership, they also gain access to the Wharton School’s faculty
and enjoy other special benefits.

Members of the Center
1999 – 2000

Directing Members

Ford Motor Company Fund
Geewax, Terker & Company
Miller, Anderson & Sherrerd

The New York Stock Exchange, Inc.
Twin Capital Management, Inc.

Members

Aronson + Partners
Credit Suisse Asset Management

EXXON
Goldman, Sachs & Co.

Merck & Co., Inc.
The Nasdaq Stock Market Educational Foundation, Inc.

Spear, Leeds & Kellogg

Founding Members

Ford Motor Company Fund
Merrill Lynch, Pierce, Fenner & Smith, Inc.

Oppenheimer & Company
Philadelphia National Bank

Salomon Brothers
Weiss, Peck and Greer

http://finance.wharton.upenn.edu/~rlwctr


7KH &URVV 6HFWLRQ RI &RPPRQ 6WRFN 5HWXUQVã
$ 5HYLHZ RI WKH (YLGHQFH DQG 6RPH 1HZ )LQGLQJV

*DEULHO +DZDZLQLe

DQG
'RQDOG %ï .HLP\

&XUUHQW 9HUVLRQã 0D\ ìéñ ìääå

e,16($'ñ ææêíè )RQWDLQHEOHDX &HGH[ñ )UDQFHï
\:KDUWRQ 6FKRROñ 8QLYHUVLW\ RI 3HQQV\OYDQLDñ 3KLODGHOSKLD 3$ ìäìíéñ 86$ï

:H WKDQN 0DUVKDOO %OXPHñ -D\ 6KDQNHQñ %LOO 6KDUSHñ %LOO =LHPED DQG SDUWLFLSDQWV DW WKH )DOO
ìääç 4ð*URXS 6HPLQDU IRU KHOSIXO FRPPHQWVï :H DUH UHVSRQVLEOH IRU DQ\ HUURUV RU RPPLVVLRQVï



7KH &URVV 6HFWLRQ RI &RPPRQ 6WRFN 5 HWXUQVã

$ 5 HYLHZ RI WKH (YLGHQFH DQG 6RPH 1HZ ) LQGLQJV

$EVWU DFW

$ J U R ZLQ J Q X P E H U R I H P S LU LF D O V W X G LH V V X J J H V W W K D W E H W D V R I F R P P R Q V W R F NV
G R Q R W D G H TX D W H O\ H [S OD LQ F U R V V ðV H F W LR Q D O G LoH U H Q F H V LQ V W R F N U H W X U Q V ï ,Q V W H D G ñ
D Q X P E H U R I R W K H U YD U LD E OH V õ H ïJ ïñ V L] H ñ U D W LR R I E R R N W R P D U NH W ñ H D U Q LQ J V î S U LF H ô
W K D W K D YH Q R E D V LV LQ H [W D Q W W K H R U H W LF D O P R G H OV V H H P W R K D YH V LJ Q Lp F D Q W S U H G LF W LYH
D E LOLW \ï 6 R P H LQ W H U S U H W W K H p Q G LQ J V D V H YLG H Q F H R I P D U NH W LQ H r F LH Q F \ï 2W K H U V
D U J X H W K D W W K H &D S LW D O $ V V H W 3 U LF LQ J 0R G H O LV D Q LQ F R P S OH W H G H V F U LS W LR Q R I H TX Lð
OLE U LX P S U LF H IR U P D W LR Q D Q G W K H V H YD U LD E OH V D U H S U R [LH V IR U D G G LW LR Q D O U LV N ID F W R U V ï
,Q W K LV S D S H U ZH U H YLH Z W K H H YLG H Q F H R Q W K H F U R V V ðV H F W LR Q D O E H K D YLR U R I F R P P R Q
V W R F N U H W X U Q V R Q W K H 8 ï6 ï D Q G R W K H U H TX LW \ P D U NH W V D U R X Q G W K H ZR U OG ï : H D OV R
U H S R U W V R P H Q H Z H YLG H Q F H R Q W K H V H F U R V V ðV H F W LR Q D O U H OD W LR Q V X V LQ J G D W D IU R P E R W K
8 ï6 ï D Q G LQ W H U Q D W LR Q D O V W R F N P D U NH W V ï : H p Q G ñ D P R Q J R W K H U U H V X OW V ñ W K D W D Oð
W K R X J K W K H U H W X U Q S U H P LD D V V R F LD W H G ZLW K W K H V H DG KRF YD U LD E OH V D U H V LJ Q Lp F D Q W
LQ P R V W LQ W H U Q D W LR Q D O V W R F N P D U NH W V ñ W K H S U H P LD D U H X Q F R U U H OD W H G D F U R V V P D U NH W V ï
7K H D F F X P X OD W LQ J H YLG H Q F H S U R P S W V W K H IR OOR ZLQ J TX H V W LR Q ã ,I W K H V H U H W X U Q S U H ð
P LD R F F X U S U LP D U LO\ LQ -D Q X D U \ D Q G D U H X Q F R U U H OD W H G D F U R V V P D MR U LQ W H U Q D W LR Q D O
H TX LW \ P D U NH W V ñ LV LW U H D V R Q D E OH W R F K D U D F W H U L] H W K H P D V F R P S H Q V D W LR Q IR U U LV N"



ìï ,QWURGXFWLRQ

,Q W K LV S D S H U ZH U H YLH Z W K H H YLG H Q F H R Q W K H F U R V V ðV H F W LR Q D O E H K D YLR U R I F R P P R Q V W R F N U H W X U Q V

LQ W K H 8 ï6 ï D Q G R W K H U H TX LW \ P D U NH W V D U R X Q G W K H ZR U OG ïì 6 LQ F H W K H H D U O\ ì ä å í öV ñ D J U R ZLQ J

Q X P E H U R I H P S LU LF D O V W X G LH V K D YH G R F X P H Q W H G W K H S U H V H Q F H R I S H U V LV W H Q W F U R V V ðV H F W LR Q D O S D W ð

W H U Q V LQ V W R F N U H W X U Q V W K D W G R Q R W V X S S R U W R Q H R I W K H IX Q G D P H Q W D O W H Q H W V R I P R G H U Q p Q D Q F H ã

H [S H F W H G V W R F N U H W X U Q V D U H G H W H U P LQ H G E \ W K H LU OH YH O R I E H W D U LV N W K U R X J K D S R V LW LYH D Q G

OLQ H D U U H OD W LR Q NQ R ZQ D V W K H F D S LW D O D V V H W S U LF LQ J P R G H Oñ R U &$ 3 0 õ 6 K D U S H õ ì ä ç é ô ñ / LQ W Q H U

õ ì ä ç è ô ñ 0R V V LQ õ ì ä ç ç ô ñ 7U H \Q R U õ ì ä ç ì ô ô ï

7K H H YLG H Q F H V X J J H V W V W K D W E H W D V R I F R P P R Q V W R F NV G R Q R W D G H TX D W H O\ H [S OD LQ F U R V V ð

V H F W LR Q D O G LoH U H Q F H V LQ V W R F N U H W X U Q V ï ,Q V W H D G ñ D Q X P E H U R I R W K H U YD U LD E OH V W K D W K D YH Q R

E D V LV LQ H [W D Q W W K H R U H W LF D O P R G H OV V H H P W R K D YH V LJ Q Lp F D Q W S U H G LF W LYH D E LOLW \ï 7K H V H R W K H U

YD U LD E OH V LQ F OX G H p U P V L] H õ P H D V X U H G E \ P D U NH W F D S LW D OL] D W LR Q R I W K H p U P öV F R P P R Q V W R F Nô ñ

W K H U D W LR R I E R R N W R P D U NH W YD OX H V õ W K H D F F R X Q W LQ J YD OX H R I D p U P öV H TX LW \ G LYLG H G E \ LW V

P D U NH W F D S LW D OL] D W LR Q ô ñ H D U Q LQ J V \LH OG õ W K H p U P öV U H S R U W H G D F F R X Q W LQ J Q H W S U R p W V G LYLG H G E \

S U LF H S H U V K D U H ô ñ D Q G W K H p U P öV SULRU U H W X U Q S H U IR U P D Q F H ï

,Q W H U S U H W D W LR Q R I W K H F U R V V ðV H F W LR Q D O H [S OD Q D W R U \ S R ZH U R I V X F K DG KRF YD U LD E OH V S U H V H Q W V

D F K D OOH Q J H W R W K H S U R IH V V LR Q ï 5 H F D OO W K D W W H V W V R I D V V H W S U LF LQ J P R G H OV LQ YR OYH W K H MR LQ W

Q X OO K \S R W K H V LV W K D W V H F X U LW \ P D U NH W V D U H LQ IR U P D W LR Q D OO\ H r F LH Q W D Q G H [S H F W H G U H W X U Q V D U H

G H V F U LE H G E \ D S U H V S H F Lp H G H TX LOLE U LX P P R G H O õ H ïJ ïñ W K H &$ 3 0ô ï ,I W K H MR LQ W K \S R W K H V LV LV

U H MH F W H G ñ ZH F D Q Q R W V S H F Lp F D OO\ D W W U LE X W H W K D W U H MH F W LR Q W R R Q H R U W K H R W K H U E U D Q F K R I W K H

K \S R W K H V LV ï ,Q G H H G ñ D OLYH O\ G H E D W H F R Q W LQ X H V LQ W K H OLW H U D W X U H U H J D U G LQ J W K H LQ W H U S U H W D W LR Q

R I W K H V H U H V X OW V ï 6 R P H LQ W H U S U H W W K H p Q G LQ J V D V F R Q YLQ F LQ J H YLG H Q F H R I P D U NH W LQ H r F LH Q F \ã LI

V W R F N U H W X U Q V F D Q E H S U H G LF W H G R Q W K H E D V LV R I K LV W R U LF D O ID F W R U V V X F K D V P D U NH W F D S LW D OL] D W LR Q ñ

E R R NðW R ðP D U NH W YD OX H D Q G S U LR U U H W X U Q S H U IR U P D Q F H ñ W K H Q LW LV G Lr F X OW W R F K D U D F W H U L] H V W R F N

P D U NH W V D V LQ IR U P D W LR Q D OO\ H r F LH Q W ï 2Q W K H R W K H U K D Q G ñ W K H U H MH F W LR Q P D \ E H G X H W R D W H V W

ì7KLV SDSHU GUDZV RQ RXU HDUOLHU SDSHU õ+DZDZLQL DQG .HLP õìääèôôñ XSGDWLQJ LWV FRQWHQW DQG H[WHQGLQJ
WKH VHFWLRQ WKDW UHYLHZV WKH UHFHQW HYLGHQFH UHJDUGLQJ WKH FURVVðVHFWLRQDO EHKDYLRU RI FRPPRQ VWRFN UHWXUQVï
7KLV SDSHUñ DV RXU HDUOLHU RQHñ LV QRW PHDQW WR EH DQ H[KDXVWLYH FRPSLODWLRQ RI WKH pQGLQJV RQ WKH FURVVð
VHFWLRQDO SUHGLFWDELOLW\ RI VWRFN UHWXUQVï 7KH IRFXV LV RQ WKH VXEVHW RI pQGLQJV ZKRVH H[LVWHQFH KDV SURYHG
PRVW UREXVW ZLWK UHVSHFW WR WLPH DQG WKH VWRFN PDUNHWV LQ ZKLFK WKH\ KDYH EHHQ REVHUYHGï

ì



G H V LJ Q W K D W LV E D V H G R Q D Q LQ F R U U H F W H TX LOLE U LX P P R G H Oï 7K H ID F W W K D W V R P D Q \ R I W K H V H

U H J X OD U LW LH V K D YH S H U V LV W H G IR U P R U H W K D Q W K LU W \ \H D U V V X J J H V W V W K D W S H U K D S V R X U E H Q F K P D U N

P R G H OV D U H LQ F R P S OH W H G H V F U LS W LR Q V R I H TX LOLE U LX P S U LF H IR U P D W LR Q ïë

7K H U H D U H D G G LW LR Q D O p Q G LQ J V W K D W F K D OOH Q J H W K H Q R W LR Q W K D W W K H V H DG KRF YD U LD E OH V S U R [\

IR U D G G LW LR Q D O U LV N ID F W R U V ï )LU V W ñ W K H H YLG H Q F H LQ G LF D W H V W K D W W K H U H OD W LR Q E H W ZH H Q U H W X U Q V

D Q G YD U LD E OH V OLNH p U P V L] H D Q G E R R NðW R ðP D U NH W U D W LR LV W \S LF D OO\ V LJ Q Lp F D Q W RQO\ G X U LQ J W K H

P R Q W K R I -D Q X D U \ï : K \ ZR X OG D U LV NðE D V H G ID F W R U P D Q LIH V W LW V H OI G X U LQ J W K H P R Q W K R I -D Q X D U \

D Q G Q R W W K H U H V W R I W K H \H D U " ,I LQ YH V W R U V H [S H F W K LJ K H U U H W X U Q V IR U K R OG LQ J V W R F NV ZLW K D

S D U W LF X OD U F K D U D F W H U LV W LF ñ W K H Q LW LV U H D V R Q D E OH W R H [S H F W W K H P D U NH W W R G H OLYH U W K D W S U H P LX P

X Q LIR U P O\ W K U R X J K R X W W K H \H D U ï ,I W K D W S U H P LX P LV F R P S H Q V D W LR Q IR U U LV Nñ LV W K H U H U H D V R Q W R

E H OLH YH W K D W W K H P D U NH W LV V \V W H P D W LF D OO\ P R U H U LV N\ LQ -D Q X D U \ W K D Q W K H U H V W R I W K H \H D U "

6 H F R Q G ñ V R P H Q H Z LQ W H U Q D W LR Q D O H YLG H Q F H R Q W K H S U H P LD D V V R F LD W H G ZLW K V L] H ñ ( î 3 ñ &)î 3

D Q G 3 î % W K D W ZH U H S R U W LQ V H F W LR Q ç LV G Lr F X OW W R U H F R Q F LOH ZLW K D Q LQ W H U Q D W LR Q D O YH U V LR Q R I

W K H U LV N V W R U \ï ,I W K H V H S U H P LD D U H F R P S H Q V D W LR Q IR U D G G LW LR Q D O U LV NV W K D W D U H S U LF H G LQ W K H

F R Q W H [W R I D Q LQ W H U Q D W LR Q D O D V V H W S U LF LQ J P R G H O X Q G H U F R Q G LW LR Q V R I LQ W H J U D W H G LQ W H U Q D W LR Q D O

F D S LW D O P D U NH W V ñ W K H Q W K H S U H P LD V K R X OG E H F R U U H OD W H G D F U R V V P D U NH W V LQ P X F K W K H V D P H ZD \

W K D W W K H P D U NH W U LV N S U H P LX P LV V LJ Q Lp F D Q W O\ F R U U H OD W H G D F U R V V P D U NH W V ï ,Q F R Q V LV W H Q W ZLW K

W K LV K \S R W K H V LV ñ ZH p Q G W K D W W K H S U H P LD F R U U H OD W LR Q V D U H LQ V LJ Q Lp F D Q W D F U R V V W K H P D U NH W V LQ

R X U V D P S OH ï

7K H U H V W R I W K H S D S H U LV R U J D Q L] H G D V IR OOR ZV ï ,Q W K H Q H [W V H F W LR Q ZH E U LH q \ U H YLH Z W K H

H D U O\ W H V W V R I W K H &$ 3 0 ZK LF K ZH U H J H Q H U D OO\ V X S S R U W LYH R I W K D W P R G H Oï ,Q V H F W LR Q ê ZH

V X U YH \ W K H U H F H Q W H P S LU LF D O H YLG H Q F H ZK LF K LV D W R G G V ZLW K W K H S U H G LF W LR Q V R I W K H &$ 3 0ï

,Q V H F W LR Q é ZH H [D P LQ H H YLG H Q F H W K D W V K H G V OLJ K W R Q ZK H W K H U W K H H [S OD Q D W R U \ S R ZH U R I W K H

DG KRF YD U LD E OH V U H q H F W V W K H X Q G H U O\LQ J LQ q X H Q F H R I R Q H R U V H YH U D O X Q G H U O\LQ J S K H Q R P H Q R Q ï

ë$QRWKHU H[SODQDWLRQ WKDW KDV QRW EHHQ DGHTXDWHO\ DGGUHVVHG LQ WKH OLWHUDWXUH LV WKDW WKHVH DG KRF
YDULDEOHV SUR[\ IRU EHWDV WKDW DUH QRW SURSHUO\ HVWLPDWHGï 3XW GLoHUHQWO\ñ WKH IDLOXUH RI WKH HPSLULFDO
HYLGHQFH WR SURYLGH XQDPELJXRXV VXSSRUW IRU WKH &$30 LV QRW QHFHVVDULO\ SURRI RI WKH PRGHOöV LQYDOLGLW\ñ
EXW PD\ EH WKH PDQLIHVWDWLRQ RI RXU LQDELOLW\ WR DFFXUDWHO\ PHDVXUH EHWD ULVNï )RU H[DPSOHñ RQH FDQ DUJXH
WKDW VWRFNV ZLWK ORZHU UDWLRV RI 3î% KDYH KLJKHU DYHUDJH UHWXUQV WKDQ VWRFNV ZLWK KLJKHU UDWLRV RI 3î%
EHFDXVH WKH\ DUH LQGHHG ULVNLHU LQ D EHWD VHQVHï ,I ZH FRXOG PHDVXUH EHWD ULVN ZLWK OHVV HUURUñ WKHQ WKH
UHSRUWHG QHJDWLYH UHODWLRQ EHWZHHQ 3î% DQG EHWDðDGMXVWHG UHWXUQV PD\ GLVDSSHDUï

ë



,Q V H F W LR Q è ZH G LV F X V V W K H U H V H D U F K W K D W D W W H P S W V W R V R U W W K U R X J K W K H H oH F W V W R G H W H U P LQ H

ZK LF K R Q H V K D YH W K H J U H D W H V W H [S OD Q D W R U \ S R ZH U ï 6 H F W LR Q ç U H YLH ZV S R W H Q W LD O LQ W H U S U H W D W LR Q V

R I W K H H YLG H Q F H R Q W K H F U R V V ðV H F W LR Q D O E H K D YLR U R I U H W X U Q V ñ D Q G U H S R U W V V R P H Q H Z LQ W H U Q D W LR Q D O

S U H P LD H YLG H Q F H W K D W D S S H D U V W R E H LQ F R Q V LV W H Q W ZLW K D U LV NðE D V H G V W R U \ï 6 H F W LR Q æ F R Q F OX G H V

W K H S D S H U ï

ëï 7HVWV RI WKH õ6LQJOHð%HWDô &DSLWDO $VVHW 3ULFLQJ 0RGHO

7K H F D S LW D O D V V H W S U LF LQ J P R G H O K D V R F F X S LH G D S U R P LQ H Q W S R V LW LR Q LQ p Q D Q F LD O H F R Q R P LF V

IR U W K H W K LU W \ \H D U V V LQ F H LW V R U LJ LQ V LQ W K H S D S H U V E \ 7U H \Q R U õ ì ä ç ì ô ñ 6 K D U S H õ ì ä ç é ô ñ / LQ W Q H U

õ ì ä ç è ô D Q G 0R V V LQ õ ì ä ç ç ô ï *LYH Q F H U W D LQ V LP S OLI\LQ J D V V X P S W LR Q V ñ W K H P R G H O V W D W H V W K D W W K H

H [S H F W H G U D W H R I U H W X U Q R Q D Q \ V H F X U LW \ LV S R V LW LYH O\ D Q G OLQ H D U O\ U H OD W H G W R W K D W V H F X U LW \öV

V \V W H P D W LF U LV N õ R U E H W D ô P H D V X U H G U H OD W LYH W R W K H P D U NH W S R U W IR OLR R I D OO P D U NH W D E OH V H F X U Lð

W LH V ï + H Q F H ñ D F F R U G LQ J W R W K H &$ 3 0ñ W K H U H OD W LR Q E H W ZH H Q W K H H [S H F W H G U H W X U Q ( õ 5L ô D Q G

W K H V \V W H P D W LF U LV N pL R I V H F X U LW \ L F D Q E H H [S U H V V H G D V ã

( õ 5L ô  DR ò DìpL õ ì ô

,I W K H P R G H O LV F R U U H F W D Q G V H F X U LW \ P D U NH W V D U H H r F LH Q W ñ V W R F N U H W X U Q V V K R X OG R Q D YH U D J H

F R Q IR U P W R W K LV OLQ H D U U H OD W LR Q ï 3 H U V LV W H Q W G H S D U W X U H V IU R P S R V LW LYH OLQ H D U LW \ ZR X OG U H S U H V H Q W

YLR OD W LR Q V R I W K H MR LQ W K \S R W K H V LV W K D W E R W K W K H &$ 3 0 D Q G W K H H r F LH Q W P D U NH W K \S R W K H V LV

D U H YD OLG ï

7K H H D U O\ W H V W V õ H ïJ ïñ % OD F Nñ -H Q V H Q ñ D Q G 6 F K R OH V õ ì ä æ ë ô ñ % OX P H D Q G )U LH Q G õ ì ä æ ê ô ñ D Q G

)D P D D Q G 0D F % H W K õ ì ä æ ê ô ô IR X Q G H YLG H Q F H R I D V LJ Q Lp F D Q W U H OD W LR Q E H W ZH H Q D YH U D J H U H W X U Q V

D Q G H V W LP D W H G E H W D V ñ E X W W K H H V W LP D W H G LQ W H U F H S W ZD V K LJ K H U õ DR LQ H TX D W LR Q õ ì ô ô ñ D Q G W K H

H V W LP D W H G V OR S H õ Dì LQ H TX D W LR Q õ ì ô ñ U H S U H V H Q W LQ J D Q H V W LP D W H R I W K H P D U NH W U LV N S U H P LX P ô

ZD V OR ZH U W K D Q S U H G LF W H G E \ W K H 6 K D U S H ð/ LQ W Q H U &$ 3 0 D Q G R Q O\ P D U J LQ D OO\ LP S R U W D Q W LQ

H [S OD LQ LQ J F U R V V ðV H F W LR Q D O G LoH U H Q F H V LQ D YH U D J H V W R F N U H W X U Q V ï 7K H U H V X OW V R I W K H V H V W X G LH V

ZH U H LQ W H U S U H W H G D V E H LQ J F R Q V LV W H Q W ZLW K W K H % OD F N õ ì ä æ ë ô YH U V LR Q R I W K H &$ 3 0 D F F R U G LQ J

W R ZK LF K W K H U H OD W LR Q E H W ZH H Q H [S H F W H G U H W X U Q V D Q G V \V W H P D W LF U LV N V K R X OG E H q D W W H U W K D Q

ê



W K D W S U H G LF W H G E \ W K H V W D Q G D U G &$ 3 0 LI D U LV NðIU H H V H F X U LW \ LV Q R W D YD LOD E OH W R LQ YH V W R U V ï

$ OW K R X J K W K H H D U O\ W H V W V OH Q G V R P H V X S S R U W IR U W K H P R G H Oñ V X E V H TX H Q W U H V H D U F K ZD V Q R W

D OZD \V D V D F F R P P R G D W LQ J ï )R U H [D P S OH ñ LQ K LV F U LW LTX H R I H [LV W LQ J W H V W V R I W K H &$ 3 0ñ 5 R OO

õ ì ä æ æ ô D U J X H G W K D W W H V W V S H U IR U P H G ZLW K D Q \ ? P D U NH W û S R U W IR OLR R W K H U W K D Q W K H W U X H P D U NH W

S R U W IR OLR D U H Q R W W H V W V R I W K H &$ 3 0 D Q G ñ W K H U H IR U H ñ F D Q Q R W E H LQ W H U S U H W H G D V H YLG H Q F H IR U

R U D J D LQ V W W K H P R G H Oï ,Q U H V S R Q V H W R 5 R OOöV F U LW LF LV P R I W K H H D U OLH U W H V W V ñ 6 W D P E D X J K õ ì ä å ë ô

F R Q V W U X F W H G E U R D G H U P D U NH W LQ G H [H V W K D W LQ F OX G H G E R Q G V ñ U H D O H V W D W H D Q G F R Q V X P H U G X U D E OH V

D Q G IR X Q G W K D W W H V W V R I W K H P R G H O ZLW K W K H V H E U R D G H U LQ G H [H V ZH U H Q R W YH U \ V H Q V LW LYH W R W K H

E U H D G W K R I W K H G H p Q LW LR Q R I W K H P D U NH W S U R [\ï

êï (YLGHQFH ,QFRQVLVWHQW ZLWK WKH &$30

7K H F H Q W U D O S U R P LQ H Q F H R I E H W D LQ W K H D V V H W S U LF LQ J S D U D G LJ P F D P H LQ W R TX H V W LR Q ZLW K W K H

p U V W W H V W V R I D G K R F D OW H U Q D W LYH V W R W K H &$ 3 0 LQ W K H OD W H ì ä æ í öV ï 7K H H D U OLH V W R I W K H V H W H V W V D U H

W K R V H R I % D V X õ ì ä æ æ ô D Q G % D Q ] õ ì ä å ì ô ï 7K H \ IR X Q G W K D W W K H S U LF H ðW R ðH D U Q LQ J V U D W LR õ 3 î ( ô D Q G

W K H P D U NH W F D S LW D OL] D W LR Q R I F R P P R Q H TX LW \ õ p U P V L] H ô ñ U H V S H F W LYH O\ñ S U R YLG H G F R Q V LG H U D E O\

P R U H H [S OD Q D W R U \ S R ZH U W K D Q E H W D ï 2W K H U V W X G LH V K D YH H [W H Q G H G W K H OLV W R I S U H G LF W LYH ID F W R U V

W R LQ F OX G H ñ D P R Q J R W K H U V ñ W K H U D W LR R I E R R NðW R ðP D U NH W YD OX H ñ S U LF H S H U V K D U H ñ D Q G S U LR U U H W X U Q

S H U IR U P D Q F H ï &R P E LQ H G ñ W K H V H V W X G LH V K D YH S U R G X F H G F R Q YLQ F LQ J H YLG H Q F H R I F U R V V ðV H F W LR Q D O

U H W X U Q S U H G LF W D E LOLW \ W K D W J U H D W O\ W U D Q V F H Q G V W K H P D U J LQ D O H [S OD Q D W R U \ S R ZH U R I E H W D IR X Q G

LQ W K H H D U OLH U V W X G LH V ï 1 R W D E O\ D E V H Q W LQ W K LV OLW H U D W X U H ñ W K R X J K ñ LV D Q \ V X S S R U W LQ J W K H R U \ W R

MX V W LI\ W K H F K R LF H R I ID F W R U V ï 1 H YH U W K H OH V V ñ W K H p Q G LQ J V F R OOH F W LYH O\ U H S U H V H Q W D V H W R I V W \OL] H G

ID F W V W K D W V W D Q G D V D F K D OOH Q J H IR U D OW H U Q D W LYH D V V H W S U LF LQ J P R G H OV ï

,Q W K LV V H F W LR Q ZH S U H V H Q W D V D P S OH R I W K H P R U H LP S R U W D Q W F R Q W U LE X W LR Q V W R W K H V H V W \OL] H G

ID F W V ï 7K H E D V LF V H W R I p Q G LQ J V K D YH E H H Q U H S R U W H G LQ D YD U LH W \ R I P D Q Q H U ï )R U H [D P S OH ñ

V R P H U H V H D U F K H U V H P S OR \ F U R V V ðV H F W LR Q D O U H J U H V V LR Q W H F K Q LTX H V V LP LOD U W R W K R V H R U LJ LQ D OO\ X V H G

E \ )D P D D Q G 0D F % H W K õ ì ä æ ê ô

5L  Dí ò DìpL ò DëhFLM ò HL õ ë ô

é



ZK H U H FLM U H S U H V H Q W V F K D U D F W H U LV W LF M õ V L] H ñ H D U Q LQ J V \LH OG ñ S U LF H ðE R R N U D W LR ñ H W F ïô IR U V W R F N Lï

5 H V H D U F K H U V K D YH D OV R G R F X P H Q W H G W K H V H S K H Q R P H Q R Q E \ H [D P LQ LQ J W K H U H W X U Q V R I S R U W IR OLR V

F R Q V W U X F W H G R Q W K H E D V LV R I W K H V H F K D U D F W H U LV W LF V FLM ï

êïìï ' DWD DQG HPSLULFDO PHWKRGV

7R P D LQ W D LQ D X Q LI\LQ J W K U H D G W K U R X J K R X W W K H IR OOR ZLQ J G LV F X V V LR Q R I F U R V V ðV H F W LR Q D O U H W X U Q

S U H G LF W D E LOLW \ñ ZH D X J P H Q W P X F K R I R X U U H S R U W LQ J R I W K H R U LJ LQ D O U H V X OW V LQ W K H OLW H U D W X U H ZLW K

V R P H E D V LF V X P P D U \ V W D W LV W LF V W K D W G R F X P H Q W W K H p Q G LQ J V ZLW K D F R P P R Q G D W D V H W IR U W K H

V D P H W LP H S H U LR G X V LQ J W K H V D P H H P S LU LF D O P H W K R G V ï : H E H OLH YH W K LV D S S U R D F K D YR LG V V R P H

R I W K H D S S OH V ðD Q G ðR U D Q J H V F R P S D U LV R Q V W K D W E R J G R ZQ OLW H U D W X U H V X U YH \V R I G LV S D U D W H V W X G LH V

H P S OR \LQ J ZLG H O\ YD U \LQ J V D P S OH V ñ W LP H S H U LR G V D Q G H P S LU LF D O P H W K R G V ï : H S R U W U D \ R X U Q H Z

H YLG H Q F H LQ S R U W IR OLR IR U P E H F D X V H ZH IH H O W K H U H W X U Q V W R IH D V LE OH S R U W IR OLR V W U D W H J LH V S U R YLG H

D X V H IX O S H U V S H F W LYH R Q W K H H F R Q R P LF V LJ Q Lp F D Q F H R I W K H U H V X OW V ï : H U H S R U W R X U p Q G LQ J V X V LQ J

P R Q W K O\ YD OX H ðZH LJ K W H G S R U W IR OLR U H W X U Q V W R D YR LG W K H S R W H Q W LD O V W D W LV W LF D O E LD V H V D V V R F LD W H G

ZLW K P H D V X U LQ J W K H V H H oH F W V ZLW K G D LO\ S R U W IR OLR U H W X U Q V õ H ïJ ïñ 5 R OO õ ì ä å ì ô ñ 5 H LQ J D Q X P õ ì ä å ë ô ñ

% OX P H D Q G 6 W D P E D X J K õ ì ä å ê ô ô ï 7K H X V H R I P R Q W K O\ G D W D D OV R D YR LG V E LD V H V LQ H V W P D W H G E H W D V

G X H W R W K H LQ IU H TX H Q W R U Q R Q V \Q F K U R Q R X V W U D G LQ J R I V H F X U LW LH V õ H ïJ ïñ ' LP V R Q õ ì ä æ ä ô ñ 6 F K R OH V

D Q G : LOOLD P V õ ì ä æ æ ô ô ï 7K H G D W D D U H G U D ZQ IU R P W K H P R Q W K O\ U H W X U Q p OH R I W K H &H Q W H U IR U

5 H V H D U F K LQ 6 H F X U LW \ 3 U LF H V õ &5 6 3 ô D Q G W K H &R P S X V W D W D Q Q X D O LQ G X V W U LD O D Q G U H V H D U F K p OH V ï

,Q H D F K R I W K H ? V LP X OD W LR Q û H [S H U LP H Q W V U H S R U W H G E H OR Zñ S R U W IR OLR V D U H F U H D W H G R Q 0D U F K ê ì

R I H D F K \H D U X V LQ J S U LF H V D Q G V K D U H V R X W V W D Q G LQ J R Q 0D U F K ê ì D Q G D F F R X Q W LQ J G D W D IR U W K H

\H D U H Q G LQ J R Q W K H S U H YLR X V ' H F H P E H U ê ì õ ZLW K S R U W IR OLR V F R Q W D LQ LQ J R Q O\ ' H F H P E H U ê ì p V F D O

F OR V H U V ô ï $ V LG H IU R P Q H Z OLV W LQ J V D Q G G H OLV W LQ J V ñ ZK LF K D U H D G G H G W R R U G U R S S H G IU R P W K H

S R U W IR OLR V D V W K H \ R F F X U G X U LQ J W K H \H D U ñ W K H S R U W IR OLR F R P S R V LW LR Q U H P D LQ V F R Q V W D Q W G X U LQ J

W K H IR OOR ZLQ J W ZH OYH P R Q W K V R YH U ZK LF K W K H S R U W IR OLR U H W X U Q V D U H F D OF X OD W H G ï $ V V X F K ñ W K H

V LP X OD W H G S R U W IR OLR V G LV S OD \ OLW W OH W U D G LQ J ñ D Q G U H S U H V H Q W IH D V LE OH V W U D W H J LH V ï

è



êïëï 7KH VL]H HoHFW

0X F K R I W K H U H V H D U F K R Q F U R V V ðV H F W LR Q D O S U H G LF W D E LOLW \ R I V W R F N U H W X U Q V K D V IR F X V H G R Q W K H

U H OD W LR Q E H W ZH H Q U H W X U Q V D Q G W K H P D U NH W YD OX H R I F R P P R Q H TX LW \ñ F R P P R Q O\ U H IH U U H G W R D V

W K H V L] H H oH F W ï % D Q ] õ ì ä å ì ô ZD V W K H p U V W W R G R F X P H Q W W K LV S K H Q R P H Q R Q ï )R U W K H S H U LR G ì ä ê ì

W R ì ä æ è ñ K H H V W LP D W H G D P R G H O R I W K H IR U P ã

5L  Dí ò DìEL ò Dë6L ò HLâ õ ê ô

ZK H U H 6L LV D P H D V X U H R I W K H U H OD W LYH P D U NH W F D S LW D OL] D W LR Q õ ? V L] H û ô IR U p U P Lï + H IR X Q G

W K D W W K H V W D W LV W LF D O D V V R F LD W LR Q E H W ZH H Q U H W X U Q V D Q G V L] H LV Q H J D W LYH D Q G R I D J U H D W H U R U G H U

R I P D J Q LW X G H W K D Q W K D W E H W ZH H Q U H W X U Q V D Q G E H W D G R F X P H Q W H G LQ W K H H D U OLH U V W X G LH V R I W K H

&$ 3 0ï

7K H p U V W V H W R I F R OX P Q V LQ 7D E OH ì U H S R U W V W K H D YH U D J H P R Q W K O\ U H W X U Q V IR U W H Q YD OX H ð

ZH LJ K W H G V L] H ðS R U W IR OLR V R I 1 < 6 ( D Q G $ 0( ; V W R F NV IR U W K H S H U LR G $ S U LO ì ä ç ë W R ' H F H P E H U

ì ä ä é ñ D OR Q J ZLW K F R U U H V S R Q G LQ J YD OX H V IR U S R U W IR OLR E H W D D Q G D YH U D J H P D U NH W F D S LW D OL] D W LR Q R I

W K H V W R F NV LQ W K H S R U W IR OLR ï 7K H Q H J D W LYH U H OD W LR Q E H W ZH H Q V L] H D Q G D YH U D J H U H W X U Q V LV F OH D U O\

H YLG H Q W ï 7K H D Q Q X D OL] H G G LoH U H Q F H LQ U H W X U Q V E H W ZH H Q W K H V P D OOH V W D Q G OD U J H V W V L] H G H F LOH V

LV å ïå S H U F H Q W ï 1 R W H W K D W W K H S R U W IR OLR E H W D V G H F OLQ H ZLW K LQ F U H D V LQ J V L] H ñ E X W W K H G LoH U H Q F H V

D U H V P D OOï 7K X V ñ F R Q V LV W H Q W ZLW K U H V H D U F K W K D W p Q G V V LJ Q Lp F D Q W Q H J D W LYH F R H r F LH Q W V R Q V L] H

LQ H TX D W LR Q õ ê ô D IW H U D G MX V W LQ J IR U W K H H [S OD Q D W R U \ S R ZH U R I E H W D ñ W K H G LoH U H Q F H LQ H V W LP D W H G

2/ 6 E H W D V E H W ZH H Q W K H V P D OOH V W D Q G W K H OD U J H V W V L] H S R U W IR OLR V LV LQ V X r F LH Q W W R H [S OD LQ W K H

G LoH U H Q F H LQ U H W X U Q V E H W ZH H Q W K H W ZR H [W U H P H S R U W IR OLR V LQ 7D E OH ì ï

$ G G LW LR Q D O H YLG H Q F H LQ 5 H LQ J D Q X P õ ì ä ä í ô V X J J H V W V W K D W W K H U H OD W LYH S U LF H E H K D YLR U R I

V P D OO D Q G OD U J H p U P V P D \ G LoH U IR U R YH U ðW K H ðF R X Q W H U õ 27&ô V W R F NV ï 8 V LQ J G D W D IR U W K H

ì ä æ ê ðì ä å å S H U LR G ñ 5 H LQ J D Q X P p Q G V W K D W V P D OO 27& V K D U H V K D YH V LJ Q Lp F D Q W O\ OR ZH U U H W X U Q V

W K D Q 1 < 6 ( D Q G $ 0( ; p U P V ZLW K W K H V D P H V L] H ñ D Q G W K D W W K H V P D OOðp U P S U H P LX P IR U 27&

V W R F NV LV P X F K OR ZH U W K D Q IR U 1 < 6 ( D Q G $ 0( ; V W R F NV ï 5 H LQ J D Q X P ñ P R W LYD W H G E \ H D U OLH U

ZR U N E \ $ P LK X G D Q G 0H Q G H OV R Q õ ì ä å ç ô ñ D U J X H V W K D W W K H G LoH U H Q F H V D U H U H OD W H G W R G LoH U H Q F H V

LQ OLTX LG LW \ E H W ZH H Q W K H W ZR P D U NH W V ñ V X J J H V W LQ J G LoH U H Q W LD O F R V W V R I W U D G LQ J V P D OO V W R F NV LQ

ç



W K H V H W ZR W \S H V R I P D U NH W V ïê é 7K H LP S OLF D W LR Q LV W K D W P D U NH W V W U X F W X U H P D \ E H D Q LP S R U W D Q W

LQ q X H Q F H R Q W K H P H D V X U H G V L] H H oH F W ï ,I V R ñ W K H D Q D O\V LV R I W K H LQ W H U Q D W LR Q D O H YLG H Q F H R Q W K H

V L] H H oH F W ñ ZK H U H ZH R E V H U YH YH U \ G LoH U H Q W P D U NH W R U J D Q L] D W LR Q V D Q G V W U X F W X U H V ñ V K R X OG U H YH D O

V LJ Q Lp F D Q W G LoH U H Q F H V LQ W K H P D J Q LW X G H R I W K H V L] H S U H P LX P D F U R V V P D U NH W V ï

)R OOR ZLQ J W K H G LV F R YH U \ R I D V L] H S U H P LX P LQ W K H 8 ï6 ï H TX LW \ P D U NH W V ñ Q X P H U R X V V W X G LH V

K D YH G R F X P H Q W H G LW V H [LV W H Q F H LQ P R V W V W R F N P D U NH W V D U R X Q G W K H ZR U OG ï 0R G H OV V LP LOD U W R õ ê ô

K D YH E H H Q H V W LP D W H G IR U % H OJ LX P õ + D ZD ZLQ Lñ 0LF K H Oñ D Q G &R U K D \ õ ì ä å ä ô ô ñ &D Q D G D õ &D OYH W

D Q G / H IR OO õ ì ä å ä ô ô ñ )U D Q F H õ + D ZD ZLQ L D Q G 9 LD OOH W õ ì ä å æ ô ô ñ ,U H OD Q G õ &R J K OD Q õ ì ä å å ô ô -D S D Q

õ + D ZD ZLQ L õ ì ä ä ì ô ñ &K D Q ñ + D P D R ñ D Q G / D NR Q LV K R N õ ì ä ä ì ô ô ñ 0H [LF R õ + H U U H U D D Q G / R F NZR R G

õ ì ä ä é ô ô ñ 6 S D LQ õ 5 X E LR õ ì ä å å ô ô ñ 6 ZLW ] H U OD Q G õ &R U Q LR OD \ D Q G 3 D V TX LH U õ ì ä ä ì ô ô D Q G W K H 8 Q LW H G

. LQ J G R P õ &R U K D \ñ + D ZD ZLQ Lñ D Q G 0LF K H O õ ì ä å å ô ô ï ,Q D OO W K H V H F R X Q W U LH V ñ H [F H S W 0H [LF R ñ

W K H U H LV Q R U H OD W LR Q ñ R Q D YH U D J H ñ E H W ZH H Q U H W X U Q D Q G E H W D U LV N ZK H Q D OO P R Q W K V R I W K H \H D U

D U H F R Q V LG H U H G õ LïH ïñ Dì LV V W D W LV W LF D OO\ LQ G LV W LQ J X LV K D E OH IU R P ] H U R ô ï 7K H U H LV ñ K R ZH YH U ñ D

V LJ Q Lp F D Q W Q H J D W LYH U H OD W LR Q V K LS E H W ZH H Q U H W X U Q V D Q G S R U W IR OLR V L] H LQ D OO F R X Q W U LH V H [F H S W

&D Q D G D D Q G )U D Q F H õ LïH ïñ Dë LV V LJ Q Lp F D Q W O\ OH V V W K D Q ] H U R ô ï

7K H S R U W IR OLR H YLG H Q F H IU R P LQ W H U Q D W LR Q D O H TX LW \ P D U NH W V LV V X P P D U L] H G LQ 7D E OH ë IR U W K H

V W R F N P D U NH W V R I $ X V W U D OLD ñ 1 H Z =H D OD Q G ñ &D Q D G D ñ 0H [LF R ñ -D S D Q ñ . R U H D ñ 6 LQ J D S R U H ñ 7D LZD Q ñ

D Q G H LJ K W ( X U R S H D Q F R X Q W U LH V ï 7K H P R Q W K O\ V L] H S U H P LX P LV G H p Q H G D V W K H G LoH U H Q F H E H W ZH H Q

W K H D YH U D J H P R Q W K O\ U H W X U Q R Q W K H S R U W IR OLR R I V P D OOH V W V W R F NV D Q G W K H D YH U D J H P R Q W K O\ U H W X U Q

R Q W K H S R U W IR OLR R I OD U J H V W V W R F NV ï ,Q D OO F R X Q W U LH V ñ H [F H S W . R U H D ñ W K H V L] H S U H P LX P LV S R V LW LYH

G X U LQ J W K H U H S R U W H G V D P S OH S H U LR G V õ ZK LF K ñ LQ P R V W F D V H V ñ D U H V LJ Q Lp F D Q W O\ V K R U W H U W K D Q

W K H ê ë \H D U V R I G D W D ZH X V H LQ 7D E OH ì W R H V W LP D W H W K H V L] H H oH F W LQ W K H 8 ï6 ï P D U NH W ô ï $ V

ê/RXJKUDQ õìääêô pQGVñ KRZHYHUñ WKDW RI WKH èïæ SHUFHQW GLoHUHQFH LQ UHWXUQV EHWZHHQ 1<6( DQG 1$6ð
'$4 VWRFNV LQ WKH ERWWRP pYH VL]H GHFLOHV õEDVHG RQ 1<6( UDQNLQJôñ çí SHUFHQW LV GXH WR WKH SRRU õORQJðUXQô
SHUIRUPDQFH RI LQLWLDO SXEOLF RoHULQJV õ,32öVô RQ 1$6'$4ï $ GLoHUHQFH RI RQO\ ëïê SHUFHQW UHPDLQV DIWHU
SXUJLQJ 1$6'$4 UHWXUQV RI DQ ,32 HoHFW õ,32öV DUH PXFK PRUH KHDYLO\ FRQFHQWUDWHG RQ 1$6'$4 WKDQ
RQ WKH 1<6(ôï

é)DPDñ )UHQFKñ %RRWKñ DQG 6LQTXHpHOG õìääêô VKRZ WKDW VPDOO 1<6( VWRFNV KDYH VXEVWDQWLDOO\ ORZHU UDWLRV
RI SULFH WR ERRN YDOXH WKDQ FRPSDUDEO\ð VPDOO 1$6'$4 VWRFNVï 7KH\ DUJXH WKDW WKH KLJKHU UHWXUQV IRU VPDOO
1<6( VWRFNV DUH UHODWHG WR WKH ORZHU SULFHîERRN UDWLRVñ D UHODWLRQ WKDW DSSHDUV WR SHUVLVW LQGHSHQGHQWO\ RI
WKH VL]HðUHWXUQ UHODWLRQï

æ



H [S H F W H G ñ W K H V L] H S U H P LX P YD U LH V V LJ Q Lp F D Q W O\ D F U R V V P D U NH W V èã ,W LV P R V W S U R Q R X Q F H G LQ

$ X V W U D OLD õ è ïæ ê S H U F H Q W ô D Q G 0H [LF R õ é ïì ç S H U F H Q W ô ñ D Q G OH D V W V LJ Q Lp F D Q W LQ &D Q D G D õ í ïé é

S H U F H Q W ô D Q G W K H 8 Q LW H G . LQ J G R P õ í ïé í S H U F H Q W ô ïç $ V LV W K H F D V H IR U 8 ï6 ï G D W D ñ G LoH U H Q F H V

LQ E H W D D F U R V V V L] H S R U W IR OLR V F D Q Q R W H [S OD LQ G LoH U H Q F H V LQ U H W X U Q V ï

7K H U H D U H ñ K R ZH YH U ñ V LJ Q Lp F D Q W G LoH U H Q F H V D F U R V V W K H p IW H H Q P D U NH W V LQ W K H V S U H D G E H W ZH H Q

W K H V L] H R I W K H OD U J H V W D Q G V P D OOH V W S R U W IR OLR V D V LQ G LF D W H G E \ W K H U D W LR V R I W K H D YH U D J H P D U NH W

F D S LW D OL] D W LR Q R I W K H OD U J H V W S R U W IR OLR W R W K D W R I W K H V P D OOH V W R Q H ñ U H S R U W H G LQ 7D E OH ë ï )R U

H [D P S OH ñ LQ 6 S D LQ ñ W K H OD U J H V W V L] H ð S R U W IR OLR LV ë ë å W LP H V OD U J H U W K D Q W K H V P D OOH V W R Q H ñ

ZK H U H D V LQ W K H F D V H R I 7D LZD Q LW LV R Q O\ ì æ W LP H V OD U J H U ï 7K H U H G R H V Q R W V H H P W R E H D U H OD W LR Q

E H W ZH H Q W K H P D J Q LW X G H R I W K H V L] H S U H P LX P D Q G W K H V L] H U D W LR ï + R ZH YH U ñ E H F D X V H W K H V L] H

D Q G Q X P E H U R I S R U W IR OLR V D V ZH OO D V W K H V D P S OH S H U LR G V G LoH U D F U R V V P D U NH W V ñ LW LV G Lr F X OW

W R J D X J H ZK H W K H U W K H P D J Q LW X G H R I W K H V L] H S U H P LX P LV LQ G H H G V LJ Q Lp F D Q W O\ G LoH U H Q W D F U R V V

W K H V H F R X Q W U LH V ñ D OW K R X J K ñ D V S R LQ W H G R X W H D U OLH U ñ ZH V X V S H F W W K D W W K H G LoH U H Q F H V LQ W K H V L] H

S U H P LX P D U H X Q OLNH O\ W R E H H [S OD LQ H G E \ W K H V H ID F W R U V D OR Q H ï ' LoH U H Q F H V LQ P D U NH W V W U X F W X U H V

D Q G R U J D Q L] D W LR Q V P D \ D F F R X Q W IR U V R P H R I W K H U H S R U W H G YD U LD W LR Q LQ W K H V L] H S U H P LX P D F U R V V

P D U NH W V ï

è$OWKRXJK ZH K\SRWKHVL]HG WKDW WKH PDJQLWXGHV RI WKH VL]H HoHFW DFURVV PDUNHWV VKRXOG UHqHFW GLoHUHQFHV
LQ WKH RUJDQL]DWLRQV DQG VWUXFWXUHV RI WKHVH PDUNHWVñ WKH UHVXOWV UHSRUWHG LQ 7DEOH ë DUH DOVR OLNHO\ WR EH
VHQVLWLYH WR GLoHUHQFHV LQ VDPSOH GDWHV DQG OHQJWKVï

ç$OWKRXJK /HYLV õìäåèô pQGV WKDW WKH VL]H HoHFW RQ WKH /RQGRQ 6WRFN ([FKDQJH õ/6(ô LV QRW VWDWLVWLFDOO\
VLJQLpFDQWñ RWKHUV UHSRUW D VLJQLpFDQW VL]H SUHPLXPï %DQ] õìäåèô SURYLGHV HYLGHQFH RI D VLJQLpFDQW VL]H HoHFW
RQ WKH /6(ï +LV DQDO\VLV LV EDVHG RQ ëä \HDUV RI PRQWKO\ UHWXUQV õìäèèðìäåêô WDNHQ IURP WKH /RQGRQ 6KDUH
3ULFH 'DWD EDVH õ/63'ôï :LWK WHQ YDOXHðEDVHG SRUWIROLRVñ KH UHSRUWV D FRPSRXQGHG DQQXDO UHWXUQ RI êäïä
SHUFHQW IRU WKH VPDOOHVW SRUWIROLR YHUVXV ìêïí SHUFHQW IRU WKH ODUJHVWï 'LPVRQ DQG 0DUVK õìäåéô DOVR UHSRUW
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S U LF H D Q G U H S R U W H G H YLG H Q F H V X J J H V W LQ J D K LJ K U D Q N F R U U H OD W LR Q E H W ZH H Q V L] H D Q G S U LF H ïìì

. H LP õ ì ä å å ô ñ -D oH ñ . H LP ñ D Q G : H V W H U p H OG õ ì ä å ä ô D Q G )D P D D Q G )U H Q F K õ ì ä ä ë ô K D YH D OO

U H F H Q W O\ U D LV H G W K LV S R V V LE LOLW \ U H J D U G LQ J W K H R W K H U H oH F W V ï : H H [D P LQ H W K H D V V R F LD W LR Q D P R Q J

W K H V H YD U LD E OH V X V LQ J S D LU ZLV H 6 S H D U P D Q U D Q N F R U U H OD W LR Q V ï 7K H U D Q N F R U U H OD W LR Q V D Q G W K H LU

D V V R F LD W H G 7ðYD OX H V D U H F R P S X W H G D V IR OOR ZV ï ( D F K \H D U D W W K H H Q G R I 0D U F K ñ D OO 1 < 6 (

D Q G $ 0( ; V W R F NV D U H U D Q NH G LQ G H S H Q G H Q W O\ R Q V L] H ñ ( î 3 ñ 3 î % ñ &)î 3 ñ S U LR U U H W X U Q ñ D Q G

S U LF H õ LïH ïñ V L[ V H S D U D W H U D Q NLQ J V D U H S U R G X F H G ô ï ( D F K YD U LD E OH ZD V F R P S X W H G X V LQ J S U LF H S H U

V K D U H D W 0D U F K ê ì D Q G ñ ZK H Q D S S OLF D E OH ñ D F F R X Q W LQ J Q X P E H U V IR U W K H S U H YLR X V \H D U ñ ZLW K

R Q O\ ' H F H P E H U p V F D O F OR V H U V LQ F OX G H G LQ W K H U D Q NLQ J V ï 3 D LU ZLV H 6 S H D U P D Q U D Q N F R U U H OD W LR Q V

D U H W K H Q F R P S X W H G ï 7K LV S U R F H G X U H LV U H S H D W H G LQ H D F K \H D U IR U W K H S H U LR G ì ä ç ë W R ì ä ä é ñ

D Q G P H D Q U D Q N F R U U H OD W LR Q V D Q G V W D Q G D U G H U U R U V D U H F R P S X W H G IR U W K H H Q W LU H W LP H V H U LH V R I

YD OX H V ï 7D E OH ê U H S R U W V W K H D YH U D J H U D Q N F R U U H OD W LR Q V D Q G D V V R F LD W H G 7ðYD OX H V ï 7K H H V W LP D W H G

U D Q N F R U U H OD W LR Q V D U H J H Q H U D OO\ OD U J H D Q G V LJ Q Lp F D Q W ï 7K H S D LU ZLV H F R U U H OD W LR Q V D P R Q J W K H

V L] H ñ ( î 3 ñ &)î 3 ñ 3 î % ñ S U LR U U H W X U Q ñ D Q G S U LF H U D Q NLQ J V D U H V LJ Q Lp F D Q W O\ G LoH U H Q W IU R P ] H U R ñ

ìì5HVXOWV LQ %OXPH DQG +XVLF õìäæêôñ 6WROO DQG :KDOH\ õìäåêô DQG %OXPH DQG 6WDPEDXJK õìäåêô DOVR
UHYHDO D VLJQLpFDQW FURVVðVHFWLRQDO UHODWLRQ EHWZHHQ SULFH SHU VKDUH DQG DYHUDJH UHWXUQVï
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LQ G LF D W LQ J V R P H F R P P R Q D OLW LH V D P R Q J W K H H oH F W V ï &R Q V LV W H Q W ZLW K S U H YLR X V ZR U N õ % OX P H

D Q G 6 W D P E D X J K õ ì ä å ê ô D Q G 6 W R OO D Q G : K D OH \ õ ì ä å ê ô ô ñ ZH p Q G W K D W W K H U D Q N F R U U H OD W LR Q

E H W ZH H Q P D U NH W F D S LW D OL] D W LR Q D Q G S U LF H ZD V E \ ID U W K H V W U R Q J H V W õ í ïæ å ô ï

éïëï &RUUHODWLRQ RI WKH 3 UHPLD

7K H G LoH U H Q F H LQ U H W X U Q E H W ZH H Q W K H H [W U H P H S R U W IR OLR V LQ 7D E OH ì õ H ïJ ïñ 3 î % S R U W IR OLR ì P LQ X V

3 î % S R U W IR OLR ì í ô F D Q E H OR R V H O\ LQ W H U S U H W H G D V U LV N S U H P LD ñ LI W K H V H YD U LD E OH V D U H V R U W LQ J R X W

V H F X U LW LH V E D V H G R Q U LV NV W K D W D U H Q R W G H p Q H G E \ H [W D Q W D V V H W S U LF LQ J P R G H OV ï 8 Q G H U W K H

V F H Q D U LR W K D W W K H p YH YD U LD E OH V G LV F X V V H G D E R YH D U H S U R [LH V IR U p YH V H S D U D W H U LV N ? ID F W R U V û ñ

W K H Q W K H S U H P LD V K R X OG E H X Q F R U U H OD W H G D F U R V V YD U LD E OH V ï ,Q 7D E OH é ZH U H S R U W W K H S D LU ZLV H

F R U U H OD W LR Q V E H W ZH H Q W K H P R Q W K O\ S U H P LD ï $ OO R I W K H F R U U H OD W LR Q V D U H OD U J H õ LQ D E V R OX W H YD OX H ô

D Q G D U H V LJ Q Lp F D Q W O\ G LoH U H Q W IU R P ] H U R ï ,Q W H U H V W LQ J O\ñ W K H S U LR U U H W X U Q S U H P LD D U H QHJDWLYHO\

F R U U H OD W H G ZLW K W K H S U H P LD D V V R F LD W H G ZLW K W K H R W K H U IR X U YD U LD E OH V ñ V X J J H V W LQ J W K D W S U LR U

U H W X U Q LV F D S W X U LQ J D F K D U D F W H U LV W LF R I V W R F N U H W X U Q V W K D W LV TX LW H G LoH U H Q W IU R P W K H R W K H U

YD U LD E OH V ï 1 R W H W K D W W K H F R U U H OD W LR Q V D U H D OV R V LJ Q Lp F D Q W O\ G LoH U H Q W IU R P ì ïí ñ LQ G LF D W LQ J W K D W

W K H YD U LD E OH V D U H Q R W D OO S U R [\LQ J IR U W K H V D P H X Q G H U O\LQ J F K D U D F W H U LV W LF ï 1 H YH U W K H OH V V ñ W K H

V LJ Q Lp F D Q W F R U U H OD W LR Q V LQ G LF D W H D K LJ K G H J U H H R I F R P P R Q D OLW \ D P R Q J W K H H oH F W V ï

éïêï 7KH 3 UHPLD DUH FRQFHQWUDWHG LQ - DQXDU\

7K H V LJ Q Lp F D Q W F R U U H OD W LR Q R I W K H S U H P LD U H S R U W H G LQ V H F W LR Q é ïë LV LQ S D U W D U H q H F W LR Q R I

W K H ID F W W K D W W K H V H H oH F W V D U H P R V W S U R Q R X Q F H G LQ -D Q X D U \ï 6 S H F Lp F D OO\ñ W K H D YH U D J H S U H P LD

G X U LQ J -D Q X D U \ W H Q G W R E H S R V LW LYH D Q G D U H X V X D OO\ V LJ Q Lp F D Q W O\ OD U J H U W K D Q W K H D YH U D J H

S U H P LD P H D V X U H G G X U LQ J W K H U H V W R I W K H \H D U ï 7K LV V H D V R Q D OLW \ ZD V p U V W G R F X P H Q W H G IR U

W K H V L] H S U H P LD õ . H LP õ ì ä å ê E ô ô ìëñ D Q G V X E V H TX H Q W O\ IR U W K H ( î 3 S U H P LD õ &R R N D Q G 5 R ] H o

õ ì ä å é ô ñ -D oH ñ . H LP ñ D Q G : H V W H U p H OG õ ì ä å ä ô ô ñ W K H 3 î % S U H P LD õ . H LP õ ì ä å å ô ñ )D P D D Q G )U H Q F K

õ ì ä ä ë ô ñ D Q G / R X J K U D Q õ ì ä ä ç ô ô ñ D Q G W K H P R P H Q W X P S U H P LX P õ $ V Q H V V õ ì ä ä è ô ô ï

ìë%OXPH DQG 6WDPEDXJK õìäåêô VKRZ WKDWñ DIWHU FRUUHFWLQJ IRU DQ XSZDUG ELDV LQ DYHUDJH UHWXUQV IRU VPDOO
VWRFNVñ WKH VL]HðSUHPLXP LV HYLGHQW RQO\ LQ -DQXDU\ï
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,Q W H U Q D W LR Q D OO\ñ P R V W R I W K H H YLG H Q F H R Q -D Q X D U \ V H D V R Q D OLW \ K D V E H H Q U H OD W H G W R W K H V L] H

S U H P LX P ï $ V LJ Q Lp F D Q W -D Q X D U \ V H D V R Q D O K D V E H H Q U H S R U W H G LQ % H OJ LX P õ + D ZD ZLQ Lñ 0LF K H Oñ

D Q G &R U K D \ õ ì ä å ä ô ô ñ )LQ OD Q G õ % H U J OX Q G õ ì ä å è ô ô ñ 7D LZD Q õ 0D D Q G &K R Z õ ì ä ä í ô ô D Q G -D S D Q

õ =LH P E D õ ì ä ä ì ô D Q G + D ZD ZLQ L õ ì ä ä ê ô ô ïìê &R X Q W U LH V LQ ZK LF K W K H -D Q X D U \ V L] H S U H P LX P

LV LQ V LJ Q Lp F D Q W LQ F OX G H )U D Q F H õ + D P R Q õ ì ä å ç ô ô ñ *H U P D Q \ õ 6 W H K OH õ ì ä ä ë ô ô D Q G W K H 8 Q LW H G

. LQ J G R P õ / H YLV õ ì ä å è ô ô ï &K D Q ñ + D P D R ñ D Q G / D NR Q LV K R N õ ì ä ä ì ô U H S R U W D V LJ Q Lp F D Q W -D Q X D U \

V H D V R Q D O IR U ( î 3 ñ 3 î % ñ D Q G &)î 3 LQ -D S D Q E X W ñ V X U S U LV LQ J O\ñ Q R -D Q X D U \ V H D V R Q D O IR U V L] H ï

$ -D Q X D U \ V H D V R Q D O LQ W K H V L] H S U H P LX P W K D W LV F R P S X W H G ZLW K R X U YD OX H ðZH LJ K W H G V L] H

S R U W IR OLR V LV V X P P D U L] H G LQ W K H p U V W V H W R I F R OX P Q V LQ 7D E OH è ZK H U H W K H ? D OO P R Q W K V û

U H W X U Q V J H Q H U D W H G E \ W K H W H Q V L] H S R U W IR OLR V LQ 7D E OH ì K D YH E H H Q V H S D U D W H G LQ W R ? -D Q X D U \û

U H W X U Q V D Q G ? U H V W ðR IðW K H ð\H D U û U H W X U Q V ï 7K H U H V X OW V LQ 7D E OH è V K R Z W K D W D YH U D J H U H W X U Q V

D U H V LJ Q Lp F D Q W O\ OD U J H U LQ -D Q X D U \ W K D Q W K H U H V W R I W K H \H D U IR U D OO V L] H ðS R U W IR OLR V H [F H S W

W K H OD U J H V W R Q H õ S R U W IR OLR W H Q ô ï )X U W K H U ñ W K H U H V X OW V V K R Z D F OH D U Q H J D W LYH U H OD W LR Q E H W ZH H Q

-D Q X D U \ U H W X U Q V D Q G P D U NH W F D S LW D OL] D W LR Q ã 7K H V P D OOH V W V L] H S R U W IR OLR K D V D -D Q X D U \ U H W X U Q

R I ì ë ïì ì S H U F H Q W ZK H U H D V W K H OD U J H V W V L] H S R U W IR OLR K D V D Q D YH U D J H U H W X U Q R I R Q O\ ì ïä é S H U F H Q W ï

7K H D YH U D J H -D Q X D U \ V L] H S U H P LX P LV W K X V ì í ïì æ S H U F H Q W ï 7K LV LV V LJ Q Lp F D Q W O\ OD U J H U W K D Q

R E V H U YH G LQ P D U NH W V R X W V LG H W K H 8 Q LW H G 6 W D W H V D Q G U H S R U W H G LQ W K H V W X G LH V P H Q W LR Q H G D E R YH ï

)R U H [D P S OH ñ W K H -D Q X D U \ V L] H S U H P LX P LV ë ïé S H U F H Q W LQ % H OJ LX P õ G D W D IU R P ì ä ç ä W R ì ä å ê IR U

p YH V L] H S R U W IR OLR V ô ñ ê ïé S H U F H Q W LQ )LQ OD Q G õ G D W D IU R P ì ä æ í W R ì ä å ê IR U p YH V L] H S R U W IR OLR V ô

D Q G æ ïë S H U F H Q W LQ -D S D Q õ G D W D IU R P ì ä ç è W R ì ä å æ IR U W H Q V L] H S R U W IR OLR V ô ñ R Q H R I W K H OD U J H V W

-D Q X D U \ V L] H S U H P LX P U H S R U W H G R X W V LG H W K H 8 ï6 ï

7D E OH è D OV R U H S R U W V R Q -D Q X D U \ V H D V R Q D OLW \ LQ W K H S U H P LX P D V V R F LD W H G ZLW K H D U Q LQ J V

\LH OG õ ( î 3 ô ñ F D V K q R Z \LH OG õ &)î 3 ô ñ S U LF H ðW R ðE R R N U D W LR õ 3 î % ô D Q G ç ðP R Q W K S U LR U U H W X U Q ï

7K H U H V X OW V D U H V LP LOD U W R W K R V H U H S R U W H G IR U W K H V L] H S U H P LX P ñ E X W D U H Q R W D V V W U R Q J õ V H H

D OV R p J X U H ì ô ï $ YH U D J H U H W X U Q V D U H K LJ K H U LQ -D Q X D U \ W K D Q LQ W K H U H V W R I W K H \H D U ñ E X W W K H

G LoH U H Q F H LV R Q O\ V LJ Q Lp F D Q W IR U S R U W IR OLR V ZLW K W K H K LJ K H V W ( î 3 D Q G &)î 3 ñ D Q G OR ZH V W 3 î %

D Q G ç ðP R Q W K S U LR U U H W X U Q V õ W K H G H F LOH V IR U ZK LF K W K H -D Q X D U \ H oH F W LV V LJ Q Lp F D Q W D U H LG H Q W Lp H G

ìê1RWHñ KRZHYHUñ WKDW &KDQñ +DPDRñ DQG /DNRQLVKRN õìääìô GR QRW pQG D VLJQLpFDQW -DQXDU\ VL]H SUHPLXP
LQ WKHLU -DSDQHVH GDWDï
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E \ D V W H U LV NV ô ï $ OV R ñ X Q OLNH W K H R W K H U IR X U YD U LD E OH V ñ W K H U H OD W LR Q E H W ZH H Q U H W X U Q V D Q G S U LR U

U H W X U Q V LV Q H J D W LYH LQ -D Q X D U \ D Q G S R V LW LYH LQ )H E U X D U \ W R ' H F H P E H U õ V H H D OV R )D Q W D Q G

3 H W H U V R Q õ ì ä ä è ô ô ï 7K D W W K H U H OD W LR Q E H W ZH H Q S U LR U U H W X U Q V D Q G V X E V H TX H Q W U H W X U Q V V ZLW F K H V

V LJ Q V LQ -D Q X D U \ S U H F LV H O\ ZK H Q W K H R W K H U H oH F W V D U H P R U H H [D J J H U D W H G S U R E D E O\ H [S OD LQ V ZK \

W K H S U LR U U H W X U Q S U H P LX P K D V D Q H J D W LYH F R U U H OD W LR Q ZLW K W K H R W K H U S U H P LD õ V H H V H F W LR Q é ïë ô ï

6 H F R Q G ñ W K H P D J Q LW X G H R I W K H -D Q X D U \ S U H P LX P YD U LH V G H S H Q G LQ J R Q W K H V R U W LQ J YD U LD E OH

X V H G W R F R Q V W U X F W W K H S R U W IR OLR V ï 7K H -D Q X D U \ S U H P LX P LV OD U J H V W IR U S R U W IR OLR V E D V H G R Q V L] H

õ ì í ïì æ S H U F H Q W ô E X W LV LQ V LJ Q Lp F D Q W IR U S R U W IR OLR V E D V H G R Q ç ðP R Q W K S U LR U U H W X U Q ï

èï &DQ ZH GLVHQWDQJOH WKH HoHFWV"

7K H H YLG H Q F H LQ V H F W LR Q é V X J J H V W V D J U H D W G H D O R I F R P P R Q D OLW \ D P R Q J W K H YD U LR X V H oH F W V ï

,Q W K LV V H F W LR Q ZH G LV F X V V W K H U H V H D U F K W K D W K D V D W W H P S W H G W R G LV H Q W D Q J OH W K H LQ W H U U H OD W LR Q

E H W ZH H Q W K H H oH F W V LQ D Q H oR U W W R D V V H V V ZK H W K H U W K H U H V X OW V D U H G X H W R R Q H R U V H YH U D O G LoH U H Q W

ID F W R U V ï

èïìï ,QWHUDFWLRQV EHWZHHQ WKH HoHFWVã $ VRPHZKDW FKURQRORJLFDO SHUVSHFWLYH

7K H H D U OLH U V W X G LH V W H Q G H G W R H [D P LQ H LQ W H U D F W LR Q V E H W ZH H Q W ZR H oH F W V D W D W LP H ï 0X F K

R I W K H LQ LW LD O U H V H D U F K LQ W K H D U H D IR F X V H G R Q W K H LQ W H U U H OD W LR Q E H W ZH H Q W K H ( î 3 D Q G V L] H

H oH F W V ñ D Q G D YD U LH W \ R I W H F K Q LTX H V K D YH E H H Q X V H G ñ U D Q J LQ J IU R P V LP S OH D Q D O\V LV R I D YH U D J H

S R U W IR OLR U H W X U Q V W R V R S K LV W LF D W H G U H J U H V V LR Q W H F K Q LTX H V ï 7K H G LV S D U D W H P H W K R G V X V H G R IW H Q

P D NH F R P S D U LV R Q V G Lr F X OW ï ,Q W K H H Q G ñ W K H U H V X OW V D U H OH V V W K D Q F R Q F OX V LYH ï )R U H [D P S OH ñ

5 H LQ J D Q X P õ ì ä å ì ô D U J X H V W K D W W K H V L] H H oH F W V X E V X P H V W K H ( î 3 H oH F W ã 2Q F H ZH F R Q W U R O

IR U V L] H ñ W K H U H LV Q R P D U J LQ D O ( î 3 H oH F W ï 5 H F D OO W K D W W K H V D P H S K H Q R P H Q R Q ZD V U H S R U W H G

LQ 1 H Z =H D OD Q G õ *LOOD Q õ ì ä ä í ô ô ï % D V X õ ì ä å ê ô D U J X H V MX V W W K H R S S R V LW H ï 6 R G R : R Q J D Q G

/ \H õ ì ä ä í ô LQ W K H F D V H R I 6 LQ J D S R U H D Q G &K R X D Q G -R K Q V R Q õ ì ä ä í ô LQ W K H F D V H R I 7D LZD Q ï

3 H D Y\ D Q G *R R G P D Q õ ì ä å ê ô D Q G &R R N D Q G 5 R ] H o õ ì ä å é ô S H U IR U P P H W LF X OR X V U H S OLF D W LR Q V

R Iñ D Q G H [W H Q V LR Q V W R ñ W K H P H W K R G V R I % D V X D Q G 5 H LQ J D Q X P ñ D Q G U H D F K V X U S U LV LQ J O\ G LoH U H Q W

F R Q F OX V LR Q V ï 3 H D Y\ D Q G *R R G P D Q öV U H V X OW V D U H F R Q V LV W H Q W ZLW K % D V X öV ZK LOH &R R N D Q G 5 R ] H o
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F R Q F OX G H W K D W Q R R Q H H oH F W G R P LQ D W H V W K H R W K H U ï % D Q ] D Q G % U H H Q õ ì ä å ç ô p Q G D V L] H H oH F W

E X W Q R LQ G H S H Q G H Q W ( î 3 H oH F W ñ D U H V X OW V LP LOD U W R 5 H LQ J D Q X P ï

-D oH ñ . H LP ñ D Q G : H V W H U p H OG õ ì ä å ä ô D U J X H W K D W W K H LQ D E LOLW \ W R G LV H Q W D Q J OH W K H W ZR H oH F W V

P D \ E H D W W U LE X W D E OH W R W K H U H OD W LYH O\ V K R U W ñ D Q G V R P H W LP H V Q R Q R YH U OD S S LQ J ñ S H U LR G V X V H G

LQ W K H D E R YH V W X G LH V õ W K H \ U D Q J H IU R P å W R ì å \H D U V ô D V ZH OO D V W K H ID LOX U H R I W K H V W X G LH V

õ ZLW K W K H H [F H S W LR Q R I &R R N D Q G 5 R ] H o õ ì ä å é ô ô W R D F F R X Q W IR U S R W H Q W LD O G LoH U H Q F H V E H W ZH H Q

-D Q X D U \ D Q G W K H R W K H U P R Q W K V ï 8 V LQ J G D W D F R YH U LQ J D ê ç \H D U S H U LR G ñ -D oH ñ . H LP ñ D Q G

: H V W H U p H OG õ ì ä å ä ô p Q G W K D W D IW H U F R Q W U R OOLQ J IR U V L] H W K H U H LV D V LJ Q Lp F D Q W ( î 3 H oH F W LQ E R W K

-D Q X D U \ D Q G W K H R W K H U P R Q W K V â F R Q W U R OOLQ J IR U W K H ( î 3 H oH F W ñ W K H U H LV D V LJ Q Lp F D Q W V L] H H oH F W

R Q O\ LQ -D Q X D U \ïìé 7K H \ D OV R F R Q F OX G H W K D W W K H U H V X OW V R I W K H H D U OLH U V W X G LH V F R Q q LF W E H F D X V H

W K H P D J Q LW X G H R I W K H W ZR H oH F W V LV S H U LR G V S H F Lp F ï )D P D D Q G )U H Q F K õ ì ä ä ë ô U H D F K V LP LOD U

F R Q F OX V LR Q V U H J D U G LQ J W K H MR LQ W V LJ Q Lp F D Q F H R I V L] H D Q G ( î 3 H oH F W V õ V H H W K H U H J U H V V LR Q U H V X OW V

LQ W K H LU W D E OH ê ô ï

6 W D W W P D Q õ ì ä å í ô D Q G 5 R V H Q E H U J ñ 5 H LG ñ D Q G / D Q V W H LQ õ ì ä å è ô ZH U H W K H p U V W W R H [D P LQ H W K H

LQ W H U D F W LR Q E H W ZH H Q V L] H D Q G 3 î % IR U 1 < 6 ( D Q G $ 0( ; V W R F NV ï 6 W D W W P D Q H [D P LQ H V D YH U D J H

U LV NðD G MX V W H G S R U W IR OLR U H W X U Q V IR U $ S U LO ì ä ç é W R $ S U LO ì ä æ ä D Q G F R Q F OX G H V W K D W ? H YH Q D IW H U

W D NLQ J D F F R X Q W IR U W K H V L] H H oH F W ñ W K H U H U H P D LQ V D S R V LW LYH U H OD W LR Q V K LS E H W ZH H Q % î 3 >W K H

LQ YH U V H R I 3 î % @ D Q G V X E V H TX H Q W U H W X U Q V û ï 5 R V H Q E H U J ñ 5 H LG D Q G / D Q V W H LQ H [D P LQ H P D U NH W

P R G H O U H V LG X D OV R I 3 î % S R U W IR OLR V W K D W D U H F R Q V W U X F W H G W R E H R U W K R J R Q D O W R V L] H D Q G R W K H U

LQ q X H Q F H V ï 7K H \ D OV R p Q G D V LJ Q Lp F D Q W U H OD W LR Q E H W ZH H Q D E Q R U P D O U H W X U Q V D Q G 3 î % IR U W K H

ì ä æ ê ðì ä å é S H U LR G ï

$ Q X P E H U R I V W X G LH V K D YH H [D P LQ H G W K H LQ W H U D F W LR Q E H W ZH H Q õ F R Q W U D U LD Q ô U H W X U Q U H YH U ð

V D OV D Q G E R W K V L] H D Q G E H W D U LV Nï . H LP õ ì ä å ê D ô D Q G -H J D G H H V K õ ì ä ä í ô p Q G W K D W V K R U W ðW H U P

õ P R Q W K O\ô U H YH U V D OV S U R YLG H H [S OD Q D W R U \ S R ZH U IR U D YH U D J H U H W X U Q V E H \R Q G W K H LQ q X H Q F H R I

V L] H ï &K D Q õ ì ä å å ô D Q G % D OO D Q G . R W K D U L õ ì ä å ä ô D U J X H W K D W W K H D E Q R U P D O U LV NðD G MX V W H G U H W X U Q V

U H S R U W H G IR U OR Q J ðW H U P õ ê W R è \H D U ô F R Q W U D U LD Q LQ YH V W P H Q W V W U D W H J LH V D U H G X H W R LQ D G H TX D W H

D G MX V W P H Q W IR U U LV Nï 7K D W LV ñ D OR V H U p U P ZK R V H V W R F N S U LF H õ D Q G W K H U H IR U H P D U NH W F D S LW D OL] D ð

ìé7KLV UHVXOW LV FRQVLVWHQW ZLWK RWKHU VWXGLHV ZKLFK KDYH IRXQG WKDW ZKHQ H[DPLQHG DORQHñ WKH VL]H HoHFW
LV VLJQLpFDQW RQO\ LQ -DQXDU\ õHïJïñ %OXPH DQG 6WDPEDXJK õìäåêôôï 6HH VHFWLRQ êïëï

ë í



W LR Q ô K D V G H F OLQ H G ñ LQ W K H D E V H Q F H R I D F R Q F R P LW D Q W G H F OLQ H LQ W K H YD OX H R I W K H G H E W ñ E H F R P H V

P R U H OH YH U D J H G D Q G ñ R W K H U W K LQ J V H TX D Oñ P R U H U LV N\ï 7U D G LW LR Q D O P H W K R G V IR U F R P S X W LQ J E H ð

W D V P D \ X Q G H U H V W LP D W H W K H &$ 3 0ðLP S OLH G U LV N IR U W K H V H p U P V D Q G ñ W K H U H IR U H ñ R YH U V W D W H W K H

D E Q R U P D O U H W X U Q ï ,Q W K LV YH LQ ñ =D U R ZLQ õ ì ä å ä ô V K R ZV W K D W OR V H U p U P V W H Q G W R E H V P D OO p U P V

D Q G ZLQ Q H U p U P V W H Q G W R E H OD U J H p U P V ï $ IW H U F R Q W U R OOLQ J IR U W K H V L] H H oH F W ñ =D U R ZLQ p Q G V

LQ V LJ Q Lp F D Q W H YLG H Q F H R I F R Q W U D U LD Q S U R p W V ï 0R U H U H F H Q W O\ñ % D OOñ . R W K D U Lñ D Q G 6 K D Q NH Q õ ì ä ä è ô

V K R Z W K D W F R Q W U D U LD Q U H V X OW V D U H V H Q V LW LYH W R W K H W LP LQ J R I S R U W IR OLR IR U P D W LR Q LQ W K H H P S LU LF D O

V LP X OD W LR Q V R I F R Q W U D U LD Q S R U W IR OLR V W U D W H J LH V ï 7K H \ V K R Z W K D W ZK H Q S R U W IR OLR V D U H IR U P H G E \

J U R X S LQ J E D V H G R Q S D V W S H U IR U P D Q F H S H U LR G V H Q G LQ J LQ P LG ð\H D U U D W K H U W K D Q LQ ' H F H P E H U ñ

W K H U H YH U V D O H oH F W LV V LJ Q Lp F D Q W O\ U H G X F H G ï ,Q F R Q W U D V W W R W K H D E R YH V W X G LH V ñ &K R S U D ñ / D NR Q ð

LV K R Nñ D Q G 5 LW W H U õ ì ä ä ë ô p Q G W K D W D IW H U D G MX V W LQ J IR U V L] H D Q G E H W D W K H U H LV D Q H F R Q R P LF D OO\

LP S R U W D Q W R YH U U H D F W LR Q H oH F W ñ H V S H F LD OO\ IR U V P D OO V W R F NV ï &K R S U D ñ / D NR Q LV K R Nñ D Q G 5 LW W H U

õ ì ä ä ë ô p Q G ñ W K R X J K ñ W K D W W K H V H F R Q W U D U LD Q S U R p W V D U H ? K H D YLO\ F R Q F H Q W U D W H G LQ -D Q X D U \ñû V X J ð

J H V W LQ J W K H \ D U H U H OD W H G W R W K H -D Q X D U \ H oH F W ï 7K H \ F R Q F OX G H W K D W W K H LU p Q G LQ J V D U H Q R W G X H

W R W D [ðOR V V ðV H OOLQ J ñ E X W W K H S U R P LQ H Q W U R OH S OD \H G E \ V P D OO V W R F NV LQ W K H LU p Q G LQ J V V X J J H V W V

W K D W W K H E X \LQ J D Q G V H OOLQ J E H K D YLR U R I LQ G LYLG X D O LQ YH V W R U V P D \ E H LP S R U W D Q W ï &OH D U O\ P R U H

ZR U N LV Q H H G H G W R V R U W R X W W K H V H LV V X H V ï

7K H F R Q V H Q V X V IU R P W K H U H V H D U F K G H W D LOH G D E R YH LV W K D W W K H U H OD W LR Q E H W ZH H Q P D U NH W

F D S LW D OL] D W LR Q D Q G D YH U D J H U H W X U Q V LV TX LW H U R E X V W ïìè ,Q D G G LW LR Q ñ YD U LD E OH V V X F K D V ( î 3 D Q G

3 î % V H H P W R S U R YLG H H [S OD Q D W R U \ S R ZH U IR U F U R V V ðV H F W LR Q D O G LoH U H Q F H V LQ D YH U D J H U H W X U Q V

E H \R Q G W K H LQ q X H Q F H R I V L] H ï )D P D D Q G )U H Q F K õ ì ä ä ë ô D W W H P S W W R V R U W R X W W K H U H OD W LYH

H [S OD Q D W R U \ S R ZH U R I W K H W K U H H YD U LD E OH V ï 7K H \ S H U IR U P W K H LU W H V W R Q D V D P S OH R I LQ G LYLG X D O

V W R F NV ìç W U D G LQ J R Q W K H 1 < 6 ( D Q G $ 0( ; R YH U W K H ì ä ç ê ðì ä ä í S H U LR G D Q G W K H 1 $ 6 ' $ 4

ìè$Q H[FHSWLRQ WR WKH DERYH pQGLQJV LV WKH UHFHQW VWXG\ E\ &KDQñ +DPDRñ DQG /DNRQLVKRN õìääìô ZKR pQG
WKDW LQ WKH -DSDQHVH VWRFN PDUNHW 3î% DQG &)î3 DUH VXrFLHQW WR FKDUDFWHUL]H FURVVðVHFWLRQDO GLoHUHQFHV
LQ H[SHFWHG UHWXUQVï 7KDW VL]H LV XQLPSRUWDQW LQ H[SODLQLQJ H[SHFWHG UHWXUQV DSSHDUV WR EH XQLTXH WR WKH
-DSDQHVH DQG .RUHDQ PDUNHWVï

ìç0RVW SUHYLRXV UHVHDUFK KDV GHPRQVWUDWHG WKDW HVWLPDWHV RI EHWD GR QRW HQWHU VLJQLpFDQWO\ LQWR PRGHOV
OLNH WKH RQH UHSUHVHQWHG LQ HTXDWLRQ õëô LQ WKH SUHVHQFH RI RWKHU H[SODQDWRU\ YDULDEOHV VXFK DV VL]H DQG
(î3 õDQ H[FHSWLRQ LV &KDQ DQG &KHQ õìäååôôï 7KXVñ )DPD DQG )UHQFK DUJXH WKDW PHWKRGRORJLHV WKDW XVH
SRUWIROLRV WR DYRLG HVWLPDWLRQ HUURU LQ LQGLYLGXDO EHWD HVWLPDWHV XQGXO\ IRUIHLW WKH YDOXDEOH LQIRUPDWLRQ LQ
WKH FURVV VHFWLRQ RI LQGLYLGXDO VHFXULW\ FKDUDFWHULVWLFV VXFK DV PDUNHW YDOXH RU (î3ï 7KLV ODWWHU SRLQW ZDV

ë ì



P D U NH W IR U W K H ì ä æ ê ðì ä ä í V X E S H U LR G ï 7K H \ H V W LP D W H H TX D W LR Q õ ë ô ZLW K E H W D ñ P D U NH W F D S ñ

E R R NðW R ðP D U NH W U D W LR õ % î 3 ô D Q G H D U Q LQ J V \LH OG õ ( î 3 ô ï 7K H LU U H J U H V V LR Q U H V X OW V LQ G LF D W H W K D W

E H W D D Q G ( î 3 D U H LQ V LJ Q Lp F D Q W ZK LOH E R W K V L] H D Q G % î 3 K D YH S U H G LF W LYH S R ZH U ï % D V H G R Q

W K H LU p Q G LQ J V ñ W K H \ F R Q F OX G H W K D W V L] H D Q G % î 3 D U H V X r F LH Q W W R F K D U D F W H U L] H F U R V V ðV H F W LR Q D O

G LoH U H Q F H V LQ H [S H F W H G U H W X U Q V ï 7K H \ F R Q F OX G H W K D W W K U H H ? U LV Nû ID F W R U V ð P D U NH W ñ V L] H ñ D Q G

3 î % ð D U H V X r F LH Q W W R H [S OD LQ W K H F U R V V V H F W LR Q R I H [S H F W H G V W R F N U H W X U Q V õ V H H D OV R )D P D D Q G

)U H Q F K õ ì ä ä ê ô ô ï + R ZH YH U ñ LQ D V X E V H TX H Q W S D S H U õ )D P D D Q G )U H Q F K õ ì ä ä ç ô ô ñ W K H \ U H S R U W W K D W

V L] H D Q G % î 3 F D Q Q R W H [S OD LQ W K H P R P H Q W X P H oH F W ï ,Q W K H Q H [W V X E V H F W LR Q ñ ZH U H H [D P LQ H

W K H LQ W H U U H OD W LR Q E H W ZH H Q V L] H ñ % î 3 D Q G P R P H Q W X P ZLW K W K H G D W D IU R P V H F W LR Q ê ï

èïëï ,QWHUDFWLRQV EHWZHHQ WKH VL]Hñ 3 î% DQG SULRUðUHWXUQ HoHFWVã $QRWKHU ORRN

7R ID F LOLW D W H W K H F R P S D U LV R Q R I W K H LQ W H U D F W LR Q E H W ZH H Q V L] H ñ W K H 3 î % H oH F W D Q G W K H ç ðP R Q W K

S U LR U ðU H W X U Q S H U IR U P D Q F H ñ ZH X V H R X U V D P S OH R I 1 < 6 ( D Q G $ 0( ; V W R F NV W R F R P S X W H V L] H ð

D G MX V W H G U H W X U Q V IR U S R U W IR OLR V F U H D W H G R Q W K H E D V LV R I E R W K 3 î % D Q G S U LR U U H W X U Q V ï % U LH q \ñ

D W W K H H Q G R I 0D U F K LQ H D F K \H D U IU R P ì ä ç ë W R ì ä ä é ZH V R U W D OO 1 < 6 ( D Q G $ 0( ; V W R F NV E \

3 î % D Q G IR U P p YH J U R X S V R I H TX D O Q X P E H U V R I V H F X U LW LH V E D V H G R Q W K H LU 3 î % U D Q NLQ J ïìæ 7K H

E R R N YD OX H LQ R X U U D W LR LV D ' H F H P E H U ê ì YD OX H ñ W K H P D U NH W F D S LV IU R P 0D U F K ê ì ï : LW K LQ

H D F K R I W K H V H J U R X S V ZH D J D LQ U D Q N W K H V W R F NV D F F R U G LQ J W R W K H P D J Q LW X G H R I W K H LU S U LR U

U H W X U Q V õ F D OF X OD W H G IU R P W K H E H J LQ Q LQ J R I 2F W R E H U W R W K H H Q G R I )H E U X D U \ô D Q G F U H D W H p YH

V X E J U R X S V ZLW K LQ H D F K R I W K H p YH 3 î % J U R X S V ï ,Q G LYLG X D O V W R F N U H W X U Q V D U H D G MX V W H G IR U W K H

LQ q X H Q F H R I W K H V L] H H oH F W E \ V LP S O\ V X E W U D F W LQ J W K H U H W X U Q F R U U H V S R Q G LQ J W R W K H V L] H G H F LOH

õ V H H 7D E OH ì ô R I ZK LF K W K D W V H F X U LW \ LV D P H P E H U ï 7K H F R P S R V LW LR Q R I W K H S R U W IR OLR V U H P D LQ V

F R Q V W D Q W R YH U W K H Q H [W W ZH OYH P R Q W K V D Q G YD OX H ðZH LJ K W H G V L] H ðD G MX V W H G S R U W IR OLR U H W X U Q V D U H

F R P S X W H G H D F K P R Q W K ï

7K H U H V X OW V D U H U H S R U W H G LQ 7D E OH ç ï )LU V W ñ W K H U H LV D S R V LW LYH U H OD W LR Q E H W ZH H Q S U LR U

U H W X U Q V D Q G V X E V H TX H Q W U H W X U Q V ZLW K LQ H D F K R I W K H p YH 3 î % TX LQ W LOH V ñ H [F H S W IR U W K H K LJ K H V W

HPSKDVL]HG HDUOLHU LQ /LW]HQEHUJHU DQG 5DPDVZDP\ õìäæäô LQ WKHLU DQDO\VLV RI WKH UHODWLRQ EHWZHHQ VWRFN
UHWXUQV DQG GLYLGHQG \LHOGVï

ìæ)RU SXUSRVHV RI WKLV H[SHULPHQWñ ZH HOLPLQDWH IURP WKH VDPSOH DOO VWRFNV ZLWK QHJDWLYH 3î% YDOXHVï
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3 î % TX LQ W LOH LQ ZK LF K V X E V H TX H Q W U H W X U Q V G U R S V IU R P í ïë å S H U F H Q W W R í ïí ë S H U F H Q W ZK H Q ZH

P R YH IU R P W K H IR X U W K W R W K H p IW K S U LR U ðU H W X U Q TX LQ W LOH ï 6 H F R Q G ñ W K H U H LV H YLG H Q F H R I D Q H J D W LYH

U H OD W LR Q E H W ZH H Q 3 î % D Q G V X E V H TX H Q W U H W X U Q V ZLW K LQ H D F K R I W K H p YH S U LR U ðU H W X U Q TX LQ W LOH V ñ

D OW K R X J K W K LV U H OD W LR Q LV V W U R Q J H V W IR U W K H TX LQ W LOH R I V W R F NV ZLW K Q H J D W LYH S U LR U U H W X U Q V ï $ V

S U LR U U H W X U Q V LQ F U H D V H ñ W K H Q H J D W LYH U H OD W LR Q E H W ZH H Q 3 î % D Q G V X E V H TX H Q W U H W X U Q V LV F R Q p Q H G

W R W K H p U V W W K U H H 3 î % TX LQ W LOH V ï

1 R W H W K D W W K H 3 î % H oH F W R F F X U V LQ W K H S U LR U ðU H W X U Q F D W H J R U LH V LQ ZK LF K W K H D YH U D J H S U LF H

R I W K H V H F X U LW LH V LQ W K H S R U W IR OLR V LQ F U H D V H V ZLW K 3 î % ìå õ H [F H S W IR U W K H K LJ K H V W S U LR U ðU H W X U Q

F D W H J R U \ LQ ZK LF K D YH U D J H S U LF H p U V W U LV H V W R ù é í ïæ D Q G W K H Q G U R S V W R ù ê ë ïå W R U LV H D J D LQ W R

ù ê ä ïê ô ï $ OW K R X J K W K H H [S H U LP H Q W F R Q W U R OV IR U W K H LQ q X H Q F H R I V L] H õ P D U NH W F D S LW D OL] D W LR Q ô

R Q D YH U D J H U H W X U Q V ñ LW G R H V Q R W H [S OLF LW O\ F R Q W U R O IR U S U LF H ñ ZK LF K K D V D OV R E H H Q V K R ZQ W R

LQ q X H Q F H U H W X U Q V ï 7K X V ñ W K H K LJ K D YH U D J H U H W X U Q V IR U OR Z 3 î % V W R F NV P D \ U H q H F W V R P H

X Q G H U O\LQ J U H OD W LR Q E H W ZH H Q U H W X U Q V D Q G OR Z S U LF H ï

$ Q D OW H U Q D W LYH K \S R W K H V LV LQ YR OYH V W K H S R V V LE LOLW \ W K D W OR Z 3 î % V W R F NV D U H V LP S O\ V W R F NV

ZK R V H S U LF H V K D YH G U R S S H G U H OD W LYH W R E R R N YD OX H V W K D W YD U \ OLW W OH W K U R X J K W LP H ï )LU P V

ZK R V H V W R F NV K D YH U H F H Q W O\ G H F OLQ H G LQ S U LF H ñ LQ W K H D E V H Q F H R I D F R Q F R P LW D Q W G H F OLQ H LQ

W K H YD OX H R I W K H G H E W ñ K D YH E H F R P H P R U H OH YH U D J H G D Q G ñ R W K H U W K LQ J V H TX D Oñ P R U H U LV N\ï

7U D G LW LR Q D O H V W LP D W LR Q P H W K R G V P D \ X Q G H U H V W LP D W H ? W U X H û E H W D U LV N IR U V X F K p U P V D Q G ñ

W K H U H IR U H ñ R YH U V W D W H ? U LV NðD G MX V W H G û U H W X U Q V ï ìä $ V D U H V X OW ñ V W R F NV W K D W K D YH U H F H Q W O\ V X oH U H G

D V X E V W D Q W LD O G H F OLQ H LQ S U LF H ZLOO W H Q G W R K D YH X Q G H U H V W LP D W H G E H W D V D Q G OR Z U D W LR V R I 3 î % ï

+ H Q F H ñ 3 î % P D \ E H D P R U H D F F X U D W H S U R [\ IR U ? W U X H û E H W D U LV N W K D Q W U D G LW LR Q D O H V W LP D W H V

R I E H W D G X H W R W K H P H D V X U H P H Q W H U U R U LQ W K H W U D G LW LR Q D O H V W LP D W H V ï *LYH Q W K H LU X Q R E V H U YH G

ìå,Q WKLV UHJDUGñ UHFDOO WKDW ZH IRXQG D VLJQLpFDQW UDQN FRUUHODWLRQ EHWZHHQ SULFH DQG 3î% õíïêêôï
ìä7UDGLWLRQDO PHWKRGV õHïJïñ 2/6ô WKDW KDYH EHHQ XVHG IRU HVWLPDWLQJ EHWDV LQ PRVW FURVVðVHFWLRQDO DQDO\VHV

XVH IRXU RU PRUH \HDUV RI PRQWKO\ UHWXUQV GDWD DQG õLPSOLFLWO\ô DSSO\ HTXDO ZHLJKWV WR DOO REVHUYDWLRQV LQ
WKH WLPH VHULHVï &OHDUO\ñ WKH PRVW UHOHYDQW REVHUYDWLRQVñ WKH RQHV WKDW VKRXOG EH JLYHQ WKH PRVW ZHLJKW LQ WKH
HVWLPDWLRQñ DUH WKRVH RFFXUULQJ FORVHVW WR WKH SHULRG RI DQDO\VLV õHïJïñ SRUWIROLR IRUPDWLRQ GDWHôï 7KXVñ WKH
EHWDV XVHG LQ VXFK VWXGLHV DUH ?VWDOHû LQ WKDW WKH\ DUH HVWLPDWHG XVLQJ LQIRUPDWLRQ WKDWñ LQ ODUJH PHDVXUHñ
LV QRW UHOHYDQWï 7KLV HVWLPDWLRQ VKRUWIDOO DOVR DSSOLHV WR VWXGLHV WKDW XVH ?IXWXUHû EHWDV HVWLPDWHG IURP
GDWD RFFXUULQJ DIWHU WKH DQDO\VLV LQWHUYDO VLQFH VWUXFWXUDO FKDQJHV WKDW LPSDFW pUP ULVN FDQ DOVR DoHFW WKH
SRVWðDQDO\VLV REVHUYDWLRQVñ WKHUHE\ UHQGHULQJ WKHP OHVV UHOHYDQW IRU DVVHVVLQJ WKH pUPöV ULVN LQ WKH DQDO\VLV
LQWHUYDOï
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K LJ K H U OH YH OV R I U LV Nñ W K H V X E V H TX H Q W K LJ K H U D YH U D J H U H W X U Q V W K D W F R P S H Q V D W H IR U W K LV U LV N

D S S H D U D Q R P D OR X V ïëí

3 U H YLR X V U H V H D U F K G H V F U LE H G D E R YH V K R ZV W K D W W K H V L] H D Q G 3 î % H oH F W V D U H P R V W F R Q F H Q ð

W U D W H G LQ W K H P R Q W K R I -D Q X D U \ï ,Q 7D E OH æ ñ W K H U H IR U H ñ ZH U H S R U W W K H D YH U D J H U H W X U Q V IR U

W K H ë è S R U W IR OLR V LQ 7D E OH ç V H S D U D W H O\ IR U -D Q X D U \ D Q G IR U W K H U H P D LQ LQ J H OH YH Q P R Q W K V ï

&R Q V LG H U W K H 3 î % H oH F W p U V W ï 7K H 3 î % H oH F W LQ -D Q X D U \ õ 3 D Q H O $ ô LV P R U H S U R Q R X Q F H G W K D Q

ZK H Q F R P S X W H G R YH U D OO P R Q W K V D V LQ 7D E OH ç ï ,Q )H E U X D U \ð' H F H P E H U ñ W K R X J K ñ W K H U H OD W LR Q

E H W ZH H Q 3 î % D Q G U H W X U Q V LV q D W ï 7K X V ñ D IW H U F R Q W U R OOLQ J IR U V L] H D Q G P R P H Q W X P H oH F W V ñ

W K H 3 î % H oH F W LV H YLG H Q W LQ W K H G D W D R Q O\ G X U LQ J W K H P R Q W K R I -D Q X D U \ï 7K H V W R U \ LV TX LW H

G LoH U H Q W IR U W K H P R P H Q W X P H oH F W ï $ IW H U F R Q W U R OOLQ J IR U E R W K V L] H D Q G 3 î % ñ W K H U H OD W LR Q

E H W ZH H Q S U LR U D Q G V X E V H TX H Q W U H W X U Q V K D V W K H V D P H V LJ Q Lp F D Q W S R V LW LYH U H OD W LR Q D V Q R W H G LQ

7D E OH ç IR U D OO P R Q W K V ï ,Q -D Q X D U \ñ W K R X J K ñ W K H ? P R P H Q W X P û H oH F W K D V W K H D S S H D U D Q F H R I D

U H YH U V D O H oH F W LQ W K D W V X E V H TX H Q W U H W X U Q V LQ F U H D V H D V S U LR U U H W X U Q V G H F U H D V H ï 7K D W LV ñ V W R F NV

W K D W K D YH U H F H Q W O\ G H F OLQ H G õ D Q G W K H U H IR U H P R U H OLNH O\ F D Q G LG D W H V IR U W U D G LQ J D W W K H H Q G R I

W K H \H D U E D V H G R Q W D [H V R U ZLQ G R Z G U H V V LQ J ô K D YH W K H OD U J H V W U H W X U Q V LQ -D Q X D U \ñ S D U W LF X OD U O\

LI W K H \ D U H OR ZðS U LF H V W R F NV ï 7K X V ñ LQ -D Q X D U \ñ LW D S S H D U V W K D W H Q G ðR Ið\H D U W U D G LQ J S D W W H U Q V

W H Q G W R R oV H W W K H P R P H Q W X P H oH F W W K D W ñ X Q OLNH W K H R W K H U H oH F W V ñ S H U V LV W V W K U R X J K R X W W K H

U H V W R I W K H \H D U ï

çï ,Q 6HDUFK RI DQ ([SODQDWLRQ

)D P D D Q G )U H Q F K õ ì ä ä ë ô D U J X H W K D W W K H V LJ Q Lp F D Q W U H OD W LR Q E H W ZH H Q U H W X U Q V D Q G YD U LD E OH V

OLNH V L] H ñ 3 î % D Q G S U LR U U H W X U Q LV H YLG H Q F H R I F R P S H Q V D W LR Q IR U D G G LW LR Q D O V R X U F H V R I U LV N W K D W

D U H Q R W LQ F OX G H G LQ H [W D Q W D V V H W S U LF LQ J P R G H OV ï $ S OH W K R U D R I S D S H U V K D YH D S S H D U H G U H F H Q W O\

W K D W TX H V W LR Q W K LV LQ W H U S U H W D W LR Q ï 7K H \ ID OO LQ W R IR X U F D W H J R U LH V ï

ëí'H%RQGW DQG 7KDOHU õìäåæô VKRZ WKDW VXFK SULFH UHYHUVDOV DUH PRVW H[WUHPH IRU ORZ 3î% VWRFNVï

ë é



çïìï % HWDðDGMXVWHG H[FHVV UHWXUQV DUH HYLGHQFH RI PDUNHW LQHr FLHQF\

6 H YH U D O V W X G LH V LQ W H U S U H W W K H U H S R U W H G H [F H V V U H W X U Q V D V H YLG H Q F H R I P D U NH W LQ H r F LH Q F \ï )R U

H [D P S OH ñ / D NR Q LV K R Nñ 6 F K OH LIH U ñ D Q G 9 LV K Q \ õ ì ä ä é ô D U J X H W K D W LQ YH V W R U V D U H LU U D W LR Q D O E H F D X V H

W K H \ D YR LG ? YD OX H û V W R F NV W K D W W K H \ P LV W D NH Q O\ F R Q V LG H U W R R U LV N\ñ H YH Q W K R X J K W K H H YLG H Q F H

LQ G LF D W H V W K D W W K LV G R H V Q R W D S S H D U W R E H W K H F D V H õ D W OH D V W IR U F R Q YH Q W LR Q D O P H D V X U H V R I U LV Nô ï

$ F F R U G LQ J W R + D X J H Q õ ì ä ä è ô ñ LQ V W LW X W LR Q D O LQ YH V W R U V D YR LG E X \LQ J ? YD OX H û V W R F NV E H F D X V H

W K H V H LQ YH V W R U V ö S H U IR U P D Q F H LV P H D V X U H G D J D LQ V W LQ G H [H V R I P R V W O\ OD U J H ñ ? J OD P R X U û V W R F NV ï

$ J D LQ ñ LQ G LYLG X D OV ZK R E X \ W K H V H Q H J OH F W H G ? YD OX H û V W R F NV R X W S H U IR U P W K H LQ G H [H V R I OD U J H ñ

? J OD P R X U û V W R F NV LQ W K H OR Q J U X Q ï

çïëï 7KH UHVXOWV DUH GXH WR VWDWLVWLFDO ELDVHV RU SHFXOLDULWLHV LQ WKH GDWD VDPSOH

5 H F H Q W S D S H U V E \ . R W K D U Lñ 6 K D Q NH Q ñ D Q G 6 OR D Q õ ì ä ä è ô D Q G % U H H Q D Q G . R U D MF ] \N õ ì ä ä é ô

V X J J H V W W K D W W K H 3 î % U H V X OW V P D \ E H G X H W R V X U YLYR U E LD V H V LQ V D P S OH V R I V W R F NV G U D ZQ IU R P

W K H &R P S X V W D W p OH V ï &R P S X V W D W W H Q G V W R LQ F OX G H õ D Q G D G G ô V W R F NV LQ W K H LU p OH V R Q O\ D IW H U W K H

V W R F N K D V G H P R Q V W U D W H G D V X F F H V V IX O W U D F N U H F R U G ï 7K X V ñ V P D OO p U P V ZLW K OR Z 3 î % U D W LR V W K D W

V X E V H TX H Q W O\ S H U IR U P S R R U O\ õ R U ID LOô D U H X Q OLNH O\ W R D S S H D U R Q W K H p OH V ï + R ZH YH U ñ ' D YLV

õ ì ä ä é ô D Q G . LP õ ì ä ä æ ô S U R YLG H H YLG H Q F H W K D W D S S H D U V F R Q W U D U \ W R W K LV K \S R W K H V LV ï ' D YLV

õ ì ä ä é ô p Q G V H YLG H Q F H R I 3 î % ñ F D V K q R Z D Q G ( î 3 H oH F W V IR U D V X U YLYR U ðE LD V ðIU H H V D P S OH LQ

W K H ì ä é í ðì ä ç ê S H U LR G S U LR U W R W K H &R P S X V W D W ðV S H F Lp F S H U LR G X V H G LQ P D Q \ V W X G LH V ñ D OW K R X J K

K LV H V W LP D W H V R I W K H 3 î % H oH F W D U H K D OI W K R V H H V W LP D W H G E \ )D P D D Q G )U H Q F K õ ì ä ä ë ô ï . LP

õ ì ä ä æ ô V K R ZV W K D W V X U YLYR U E LD V G R H V Q R W V LJ Q Lp F D Q W O\ U H G X F H W K H 3 î % H oH F W ï

$ OV R LQ W K LV V H F R Q G F D W H J R U \ D U H S D S H U V W K D W V K R Z W K D W W K H P D J Q LW X G H R I W K H 3 î % H oH F W LV

V H Q V LW LYH W R W K H W \S H V R I V H F X U LW LH V D Q D O\] H G ï )R U H [D P S OH ñ / R X J K U D Q õ ì ä ä ç ô D U J X H V W K D W W K H

U H OD W LR Q E H W ZH H Q 3 î % D Q G U H W X U Q V LV D P D Q LIH V W D W LR Q R I W K H OR Z U H W X U Q V IR U $ P H [ D Q G 1 D V G D T

J U R ZW K V W R F NV X V H G LQ W K R V H V W X G LH V ï / R X J K U D Q V K R ZV W K D W W K H 3 î % H oH F W LV Q R W V LJ Q Lp F D Q W

IR U OD U J H ðF D S V W R F NV R U V P D OOðF D S 1 < 6 ( V W R F NV G X U LQ J W K H ì ä ç ê ðì ä ä ì S H U LR G ï % D V H G R Q K LV

U H V X OW V ñ / R X J K U D Q F R Q F OX G H V W K D W ? IR U W K H P D MR U LW \ R I P R Q H \ P D Q D J H U V ñ W K H H P S LU LF D O p Q G LQ J V

R I )D P D D Q G )U H Q F K õ ì ä ä ë ô D U H R I OLW W OH H F R Q R P LF LP S R U W D Q F H IR U S U H G LF W LQ J IX W X U H S R U W IR OLR

ë è



U H W X U Q V û ï

)LQ D OO\ñ % H U N õ ì ä ä è ô D Q G % H U N õ ì ä ä æ ô F OD LP W K D W W K H U H S R U W H G U H OD W LR Q E H W ZH H Q p U P V ö

U H W X U Q V D Q G W K H LU P D U NH W YD OX H LV Q R W D W D OO D ? V L] H û H oH F W ï + H P D NH V W K H F OD LP LQ OLJ K W R I

K LV p Q G LQ J V W K D W W K H U H LV Q R V LJ Q Lp F D Q W U H OD W LR Q E H W ZH H Q D YH U D J H U H W X U Q V D Q G IR X U P H D V X U H V

R I p U P V L] H õ E R R N YD OX H R I D V V H W V ñ E R R N YD OX H R I J U R V V p [H G D V V H W V ñ D Q Q X D O V D OH V ñ D Q G Q X P E H U

R I H P S OR \H H V ô ï % H U N F R Q F OX G H V W K D W K LV ? U H V X OW V D U H H YLG H Q F H LQ ID YR U R I W K H K \S R W K H V LV W K D W

W K H V L] H H oH F W LV G X H W R W K H H Q G R J H Q R X V LG H Q W LW \ U H OD W LQ J W K H P D U NH W YD OX H R I D p U P W R LW V

G LV F R X Q W U D W H û ïëì

çïêï 7KUHH IDFWRUV DUH QRW HQRXJK

6 R P H D U J X H W K D W P R U H W K D Q W K U H H YD U LD E OH V D U H U H TX LU H G W R F K D U D F W H U L] H W K H P X OW LG LP H Q V LR Q D O

Q D W X U H R I U LV Nï 7K LV Q R W LR Q K D V V R P H S U H F H G H Q F H LQ W K H OLW H U D W X U H ï $ Q X P E H U R I H D U OLH U S D S H U V

õ H ïJ ïñ 5 R V H Q E H U J D Q G 0D U D W K H õ ì ä æ ä ô ñ 6 K D U S H õ ì ä å ë ô ñ -D F R E V D Q G / H Y\ õ ì ä å å ô ô H V W LP D W H F U R V V ð

V H F W LR Q D O U H J U H V V LR Q P R G H OV V LP LOD U W R )D P D D Q G )U H Q F K E X W X V LQ J D OD U J H U D Q G U LF K H U V H W R I

LQ G H S H Q G H Q W YD U LD E OH V ï 7K H U H Q H ZH G ZLOOLQ J Q H V V R I W K H D F D G H P LF F R P P X Q LW \ W R H Q W H U W D LQ

V X F K D Q D O\V H V V LQ F H W K H S X E OLF D W LR Q R I )D P D D Q G )U H Q F K K D V U H V X OW H G LQ P X F K D F W LYLW \ LQ W K LV

D U H D ï )R U H [D P S OH ñ % D U E H H ñ 0X NK H U MLñ D Q G 5 D LQ H V õ ì ä ä ç ô H [D P LQ H W K H H [S OD Q D W R U \ S R ZH U

R I W K H U D W LR R I V D OH V W R S U LF H ZK H Q D G G H G W R V L] H ñ E R R NðW R ðP D U NH W U D W LR D Q G OH YH U D J H õ G H E W ð

W R ðH TX LW \ U D W LR ô LQ D P X OW LS OH U H J U H V V LR Q ñ D Q G p Q G W K D W LW K D V V LJ Q Lp F D Q W H [S OD Q D W R U \ S R ZH U ï

-D J D Q Q D W K D Q D Q G : D Q J õ ì ä ä ç ô V X J J H V W W K D W W K H OD F N R I H P S LU LF D O V X S S R U W IR U W K H &$ 3 0

P D \ E H G X H W R ã õ ì ô W K H H [F OX V LR Q R I K X P D Q F D S LW D O LQ W K H P D U NH W S R U W IR OLR â D Q G õ ë ô W K H

V \V W H P D W LF YD U LD E LOLW \ R I E H W D ðU LV N R YH U W K H E X V LQ H V V F \F OH ï 7K H \ D F F R X Q W IR U K X P D Q F D S LW D O

E \ H V W LP D W LQ J W K H V H Q V LW LYLW \ R I S R U W IR OLR U H W X U Q V W R W K H J U R ZW K U D W H LQ S H U F D S LW D OD E R U

LQ F R P H ï 7K H YD U LD W LR Q LQ E H W D LV W D NH Q LQ W R D F F R X Q W E \ H V W LP D W LQ J W K H V H Q V LW LYLW \ R I S R U W IR OLR

U H W X U Q V W R W K H \LH OG V S U H D G R Q OR Zð D Q G K LJ K ðJ U D G H F R U S R U D W H E R Q G V : K H Q D G G H G W R E H W D D Q G

ëì%HUN DUJXHV WKDW VLQFH ?D pUPöV PDUNHW YDOXH LV HQGRJHQRXVO\ GHWHUPLQHG LQ HTXLOLEULXP DV WKH GLVFRXQWHG
YDOXH RI H[SHFWHG IXWXUH FDVK qRZVñ LW GHSHQGV RQ WKH GLVFRXQW UDWHï )RU H[DPSOHñ LI WZR pUPV KDYH WKH VDPH
H[SHFWHG FDVK qRZñ WKH RQH ZLWK WKH ODUJHU GLVFRXQW UDWH ZLOO KDYH WKH ORZHU PDUNHW YDOXHï &RQVHTXHQWO\ñ
DFFRUGLQJ WR WKLV YLHZ H[SHFWHG UHWXUQV ZLOO DOZD\V EH QHJDWLYHO\ FRUUHODWHG ZLWK PDUNHW YDOXHñ FHWHULV
SDULEXVûï

ë ç



V L] H ñ W K H W ZR Q H Z YD U LD E OH V H P H U J H D V W K H R Q O\ YD U LD E OH V ZLW K V LJ Q Lp F D Q W S U H G LF W LYH S R ZH U ï

$ V Q H V V õ ì ä ä è ô H [D P LQ H V W K H P D U J LQ D O F R Q W U LE X W LR Q R I õ LQ W H U P H G LD W H ðW H U P ô S U LF H P R P H Q W X P

D Q G õ OR Q J ðW H U P ô S U LF H U H YH U V D OV W R W K H V L] H D Q G % î 3 H oH F W V LQ D P X OW LS OH U H J U H V V LR Q ï + H p Q G V

W K D W E R W K S U LR U U H W X U Q YD U LD E OH V D U H V LJ Q Lp F D Q W LQ H [S OD LQ LQ J W K H F U R V V ðV H F W LR Q D O E H K D YLR U R I

V X E V H TX H Q W U H W X U Q V ñ E H \R Q G W K H F R Q W U LE X W LR Q R I V L] H D Q G % î 3 ï

çïéï 7KH pQGLQJV DUH UHDOñ EXW FDQQRW EH DWWULEXWHG WR ULVN

/ R X J K U D Q õ ì ä ä ç ô V K R ZV W K D W IR U 1 < 6 ( V W R F NV ñ W K H V L] H D Q G 3 î % U D W LR H [S OD LQ Q R Q H R I W K H

F U R V V ðV H F W LR Q D O YD U LD W LR Q LQ U H W X U Q V LI -D Q X D U \ LV H [F OX G H G IU R P W K H V D P S OH õ V H H D OV R . H LP

õ ì ä å å ô D Q G W D E OH è D E R YH ô ï ,W LV G Lr F X OW W R F K D U D F W H U L] H W K H U H OD W LR Q E H W ZH H Q DG KRF ID F W R U V

D Q G U H W X U Q V D V U LV NðE D V H G ZK H Q LW P D Q LIH V W V LW V H OI S U LP D U LO\ LQ -D Q X D U \ï ,Q D V LP LOD U YH LQ ñ

' D Q LH O D Q G 7LW P D Q õ ì ä ä è ô V K R Z W K D W W K H V LJ Q Lp F D Q W F R H r F LH Q W V R Q V L] H D Q G 3 î % LQ U H J U H V V LR Q V

OLNH õ ë ô D U H V LP S O\ F R U U H OD W LR Q E H W ZH H Q U H W X U Q V D Q G W K R V H F K D U D F W H U LV W LF V ñ D Q G Q R W LP S OLH G U LV N

S U H P LD D V V R F LD W H G ZLW K U LV N ID F W R U V ï 6 LP LOD U O\ñ LQ W K H IR OOR ZLQ J V H F W LR Q ZH U H S R U W V R P H Q H Z

H YLG H Q F H R Q V L] H ñ 3 î % ñ ( î 3 D Q G &)î 3 S U H P LD D F U R V V V H YH U D O G H YH OR S H G H TX LW \ P D U NH W V W K D W

D S S H D U W R E H LQ F R Q V LV W H Q W ZLW K D U LV N V W R U \ï

çïéïìï $UH WKH SUHPLD FRPSHQVDWLRQ IRU ULVNã 6RPH PRUH LQWHUQDWLRQDO HYLGHQFH

3 U H YLR X V V H F W LR Q V V X U YH \H G H YLG H Q F H R I V L] H ñ ( î 3 ñ &)î 3 D Q G 3 î % H oH F W V R Q P D Q \ LQ W H U Q D ð

W LR Q D O V W R F N P D U NH W V ï ,Q W K LV V H F W LR Q ZH S U H V H Q W V R P H Q H Z H YLG H Q F H W R F R Q p U P W K H V H p Q G LQ J V ï

,Q W K H V D P H V S LU LW D V W K H H YLG H Q F H ZH S U H V H Q W H G IR U W K H 8 ï6 ï P D U NH W ñ ZH S U H V H Q W p Q G LQ J V IR U D

F R P P R Q W LP H S H U LR G X V LQ J W K H V D P H H P S LU LF D O P H W K R G V D F U R V V D OO P D U NH W V ï : H D J D LQ U H S R U W

R X U H YLG H Q F H LQ S R U W IR OLR IR U P E H F D X V H ZH IH H O W K H U H W X U Q V W R IH D V LE OH S R U W IR OLR V S U R YLG H D

X V H IX O S H U V S H F W LYH R Q W K H H F R Q R P LF V LJ Q Lp F D Q F H R I W K H U H V X OW V ï

7K H G D W D IR U W K H LQ W H U Q D W LR Q D O H TX LW \ P D U NH W V D U H IU R P 0R U J D Q 6 W D Q OH \ &D S LW D O ,Q W H U Q D ð

W LR Q D O õ 06 &,ô IR U W K H S H U LR G -D Q X D U \ ì ä æ è W R ' H F H P E H U ì ä ä é ïëë 7K H G D W D LQ F OX G H D OO V W R F NV

LQ W K H 06 &, LQ G H [H V IR U )U D Q F H ñ *H U P D Q \ñ -D S D Q D Q G W K H 8 ï. ï 7K H V W R F NV LQ W K H V D P S OH D U H

ëë:H DUH JUDWHIXO WR %UDQG\ZLQH $VVHW 0DQDJHPHQWñ HVSHFLDOO\ 6WHYH 7RQNRYLFKñ IRU SURYLGLQJ DFFHVV WR
WKHVH GDWDï

ë æ



W K H P R V W D F W LYH O\ W U D G H G D Q G S R S X OD U V W R F NV ñ D Q G U H S U H V H Q W W K H E X ON R I W K H P D U NH W F D S LW D Oð

L] D W LR Q ñ LQ W K H LU U H V S H F W LYH P D U NH W V ï ,Q D G G LW LR Q ñ V W R F NV ZLW K Q H J D W LYH R U P LV V LQ J YD OX H V IR U

W K H U D Q NLQ J YD U LD E OH V D Q G V W R F NV W K D W K D YH H [W U H P H O\ V P D OO P D U NH W F D S LW D OL] D W LR Q U H OD W LYH W R

W K H OR F D O P D U NH W D U H H [F OX G H G ïëê 5 H W X U Q V LQ F OX G H G LYLG H Q G V D Q G D U H D G MX V W H G IR U W K H OR F D O

LQ YH V W R U W D [ F U H G LW E \ F R X Q W U \ïëé )LQ D OO\ñ U H W X U Q V D U H F R P S X W H G LQ K R P H F X U U H Q F LH V ï 1 R W H

W K D W IR U W K H S U H P LD U H V X OW V ñ LQ ZK LF K ZH D U H P R V W LQ W H U H V W H G ñ D Q \ F X U U H Q F \ LQ q X H Q F H V ZLOO E H

H oH F W LYH O\ F D Q F H OH G ñ D OOR ZLQ J IR U F OH D Q F U R V V ðF R X Q W U \ F R P S D U LV R Q V ï

,Q H D F K P D U NH W ZH F R Q V W U X F W IR X U V H W V R I S R U W IR OLR V E D V H G R Q LQ G H S H Q G H Q W U D Q NLQ J V R Q

V L] H õ P D U NH W F D S LW D OL] D W LR Q ô ñ ( î 3 õ U D W LR R I H D U Q LQ J V W R S U LF H ô ñ &)î 3 õ U D W LR R I F D V K q R Z W R

S U LF H ô ñ D Q G 3 î % õ U D W LR R I S U LF H S H U V K D U H W R E R R N YD OX H S H U V K D U H ô ï 5 D Q NLQ J V D U H F R Q G X F W H G

D W ' H F H P E H U ê ì R I H D F K \H D U X V LQ J H Q G ðR Ið\H D U P D U NH W F D S D Q G S U LF H D Q G W K H P R V W U H F H Q W O\ð

U H S R U W H G D F F R X Q W LQ J YD OX H V õ Q R W U H V W D W H G ô ï 1 R W H W K D W D OO R I W K H V H YD OX H V D U H U H F R U G H G LQ W K H

S X E OLV K H G YH U V LR Q V R I W K H 06 &, G D W D D V R I W K H S R U W IR OLR IR U P D W LR Q G D W H V R W K D W W K H YD OX H V

X V H G W R F R Q V W U X F W W K H S R U W IR OLR V D U H NQ R ZQ W R P D U NH W S D U W LF LS D Q W V ï 7K X V ñ W K H U H LV Q R OR R Nð

D K H D G ñ p OOðLQ R U V X U YLYR U E LD V LQ W K H S R U W IR OLR V R U W K H D V V R F LD W H G W H V W V ï 7K H S R U W IR OLR V D U H

E X \ðD Q G ðK R OG S R U W IR OLR V W K D W D U H H TX D OðZH LJ K W H G D W W K H W LP H R I S R U W IR OLR IR U P D W LR Q ïëè 7K H

S R U W IR OLR V D U H K H OG IR U W ZH OYH P R Q W K V ñ D W ZK LF K W LP H W K H V R U W LQ J D Q G S R U W IR OLR U H E D OD Q F LQ J

S U R F H G X U H LV U H S H D W H G ï 7K H S U R F H V V LV U H S H D W H G H D F K \H D U IU R P ' H F H P E H U ì ä æ ê W R ' H F H P E H U

ì ä ä é U H V X OW LQ J LQ D ë í ð\H D U W LP H V H U LH V R I P R Q W K O\ U H W X U Q V ï 7K H 8 ï6 ï S R U W IR OLR V D U H YD OX H ð

ZH LJ K W H G õ TX LQ W LOH ô S R U W IR OLR V R I 1 < 6 ( D Q G $ 0( ; V W R F NV E D V H G R Q W K H 8 ï6 ï G D W D G H V F U LE H G

LQ S U H YLR X V V H F W LR Q V ï
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6 L] H ( oH F W ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ì ë ñ ê å æ ^ é í é ï

% U H H Q ñ : ïñ D Q G 5 ï . R U D MF ] \Nñ ì ä ä é ñ ? 2Q 6 H OH F W LR Q % LD V H V LQ % R R NðW R ð0D U NH W % D V H G 7H V W V R I

$ V V H W 3 U LF LQ J 0R G H OV ñû ZR U NLQ J S D S H U ñ 1 R U W K ZH V W H U Q 8 Q LYH U V LW \ï

&D OYH W ñ $ ïñ D Q G -ï / H IR OOñ ì ä å ä ñ ? 5 LV N D Q G 5 H W X U Q R Q &D Q D G LD Q &D S LW D O 0D U NH W V ã 6 H D V R Q D OLW \

D Q G 6 L] H ( oH F W ñû - RXUQDO RI WKH ) UHQFK ) LQDQFH $VVRFLDWLRQñ ì í ñ ë ì ^ ê ä ï

&D S D X Oñ &ïñ ,ï 5 R ZOH \ñ D Q G : ï 6 K D U S H ñ ì ä ä ê ñ ? ,Q W H U Q D W LR Q D O 9 D OX H D Q G *U R ZW K 6 W R F N 5 H ð

W X U Q V ñû ) LQDQFLDO $QDO\VWV - RXUQDOñ é ä ñ ë æ ^ ê ç ï

&K D Q ñ . ï &ïñ ì ä å å ñ ? 2Q W K H &R Q W U D U LD Q ,Q YH V W P H Q W 6 W U D W H J \ñû - RXUQDO RI % XVLQHVVñ ç ì ñ ì é æ ^

ì ç ê ï

&K D Q ñ . ï &ïñ D Q G 1 ï )ï &K H Q ñ ì ä å å ñ ? $ Q 8 Q F R Q G LW LR Q D O $ V V H W ð3 U LF LQ J 7H V W D Q G W K H 5 R OH R I

)LU P 6 L] H D V D Q ,Q V W U X P H Q W D O 9 D U LD E OH IR U 5 LV Nñû - RXUQDO RI ) LQDQFHñ é ê ñ ê í ä ^ ê ë è ï

&K D Q ñ / ïñ < ï + D P D R ñ D Q G -ï / D NR Q LV K R Nñ ì ä ä ì ñ ? )X Q G D P H Q W D OV D Q G 6 W R F N 5 H W X U Q V LQ -D S D Q ñû

- RXUQDO RI ) LQDQFHñ é ç ñ ì æ ê ä ^ ì æ ç é ï

&K D Q ñ / ïñ 1 ï -H J D G H H V K ñ D Q G -ï / D NR Q LV K R Nñ ì ä ä è ñ ? 0R P H Q W X P 6 W U D W H J LH V ñû ZR U NLQ J S D S H U ñ

8 Q LYH U V LW \ R I ,OOLQ R LV D W 8 U E D Q D ð&K D P S D LQ ï

&K D Q J ñ 5 ïñ ' ï 0F / H D YH \ñ D Q G *ï 5 K H H ñ ì ä ä è ñ ? 6 K R U W ð7H U P $ E Q R U P D O 5 H W X U Q V R I W K H &R Q ð

W U D U LD Q 6 W U D W H J \ LQ W K H -D S D Q H V H 6 W R F N 0D U NH W ñû - RXUQDO RI % XVLQHVV ) LQDQFH DQG

$FFRXQWLQJñ ë ë ñ ì í ê è ^ ì í é å ï

&K R S U D ñ 1 ïñ -ï / D NR Q LV K R Nñ D Q G -ï 5 LW W H U ñ ì ä ä ë ñ ? 0H D V X U LQ J $ E Q R U P D O 5 H W X U Q V ã ' R 6 W R F NV

2YH U U H D F W "ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ê ì ñ ë ê è ^ ë ç å ï

&K R X ñ 6 ï 5 ïñ D Q G . ï -R K Q V R Q ñ ì ä ä í ñ ? $ Q ( P S LU LF D O $ Q D O\V LV R I 6 W R F N 0D U NH W $ Q R P D OLH V ã

( YLG H Q F H IU R P W K H 5 H S X E OLF R I &K LQ D LQ 7D LZD Q ñû LQ 6 ï *ï 5 K H H D Q G 5 ï 3 ï &K D Q J

õ H G V ïô ñ 3 DFLpFð% DVLQ &DSLWDO 0 DUNHWV 5 HVHDUFKñ 1 R U W K + R OOD Q G ñ S ï ï

ê é



&OD U H ñ $ ïñ D Q G 6 ï 7K R P D V ñ ì ä ä è ñ ? 7K H 2YH U U H D F W LR Q + \S R W K H V LV D Q G W K H 8 . 6 W R F N 0D U NH W ñû

- RXUQDO RI % XVLQHVV ) LQDQFH DQG $FFRXQWLQJñ ë ë ñ ä ç ì ^ ä æ ê ï

&R J K OD Q ñ + ïñ ì ä å å ñ ? 6 P D OO )LU P V YH U V X V / D U J H R Q W K H ,U LV K 6 W R F N ( [F K D Q J H ã $ Q $ Q D O\V LV R I

W K H 3 H U IR U P D Q F H V ñû ,ULVK % XVLQHVV DQG $GPLQLVWUDWLYH 5 HVHDUFKñ ä ñ ì í ^ ë í ï

&R R Nñ 7ïñ D Q G 0ï 5 R ] H oñ ì ä å é ñ ? 6 L] H D Q G ( D U Q LQ J V î 3 U LF H $ Q R P D OLH V ã 2Q H ( oH F W R U 7ZR "ñû

- RXUQDO RI ) LQDQFLDO DQG 4XDQWLWDWLYH $QDO\VLVñ ì ê ñ é é ä ^ é ç ç ï

&R U K D \ñ $ ïñ *ï + D ZD ZLQ Lñ D Q G 3 ï 0LF K H Oñ ì ä å å ñ ? 7K H 3 U LF LQ J R I ( TX LW \ R Q W K H / R Q G R Q

6 W R F N ( [F K D Q J H ã 6 H D V R Q D OLW \ D Q G 6 L] H 3 U H P LX P ñû LQ ( ï ' LP V R Q õ H G ïô ñ 6WRFN 0 DUNHW

$QRPDOLHVñ &D P E U LG J H 8 Q LYH U V LW \ 3 U H V V ñ S ï ï

&R U Q LR OD \ñ &ïñ D Q G -ï 3 D V TX LH U ñ ì ä ä ì ñ ? &$ 3 0ñ 5 LV N 3 U H P LX P 6 H D V R Q D OLW \ D Q G W K H 6 L] H

$ Q R P D O\ã 7K H 6 ZLV V &D V H ñû - RXUQDO RI WKH ) UHQFK ) LQDQFH $VVRFLDWLRQñ ì ë ñ ë ê ^ é é ï

G D &R V W D ñ 1 ï &ï $ ïñ ì ä ä é ñ ? 2YH U U H D F W LR Q LQ W K H % U D ] LOLD Q 6 W R F N 0D U NH W ñû - RXUQDO RI % DQNLQJ

DQG ) LQDQFHñ ì å ñ ç ê ê ^ ç é ë ï

' D Q LH Oñ . ïñ D Q G 6 ï 7LW P D Q ñ ì ä ä è ñ ? ( YLG H Q F H R Q W K H &K D U D F W H U LV W LF V R I &U R V V 6 H F W LR Q D O 9 D U Lð

D W LR Q LQ 6 W R F N 5 H W X U Q V ñû ZR U NLQ J S D S H U ñ 8 Q LYH U V LW \ R I &K LF D J R ï

' D U Nñ )ïñ D Q G . ï . D W R ñ ì ä å ç ñ ? 6 W R F N 0D U NH W 2YH U U H D F W LR Q LQ W K H -D S D Q H V H 6 W R F N 0D U NH W ñû

ZR U NLQ J S D S H U ñ ,R ZD 6 W D W H 8 Q LYH U V LW \ï

' D YLV ñ -ïñ ì ä ä é ñ ? 7K H &U R V V ð6 H F W LR Q R I 5 H D OL] H G 6 W R F N 5 H W X U Q V ã 7K H 3 U H ð&R P S X V W D W ( YLð

G H Q F H ñû - RXUQDO RI ) LQDQFHñ é ä ñ ì è æ ä ^ ì è ä ê ï

' H % R Q G W ñ : ïñ D Q G 5 ï 7K D OH U ñ ì ä å è ñ ? ' R H V W K H 6 W R F N 0D U NH W 2YH U U H D F W "ñû - RXUQDO RI ) LQDQFHñ

é í ñ æ ä ê ^ å í è ï

' H % R Q G W ñ : ïñ D Q G 5 ï 7K D OH U ñ ì ä å æ ñ ? )X U W K H U ( YLG H Q F H R Q ,Q YH V W R U 2YH U U H D F W LR Q V D Q G 6 W R F N

0D U NH W 6 H D V R Q D OLW \ñû - RXUQDO RI ) LQDQFHñ é ë ñ è è æ ^ è å ì ï

' LP V R Q ñ ( ïñ ì ä æ ä ñ ? 5 LV N 0H D V X U H P H Q W ZK H Q 6 K D U H V D U H 6 X E MH F W W R ,Q IU H TX H Q W 7U D G LQ J ñû

- RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ æ ñ ì ä æ ^ ë ë ç ï

ê è



' LP V R Q ñ ( ïñ D Q G 3 ï 0D U V K ñ ì ä å é ñ ? 7K H ,P S D F W R I W K H 6 P D OO )LU P ( oH F W R Q ( YH Q W 6 W X G LH V

D Q G W K H 3 H U IR U P D Q F H R I 3 X E OLV K H G 8 . 6 W R F N 5 H F R P P H Q G D W LR Q V ñû - RXUQDO RI ) LQDQFLDO

( FRQRPLFVñ ì æ ñ ì ì ê ^ ì é ë ï

' LV V D Q D LNH ñ *ïñ ì ä ä ç ñ ? ' R 6 W R F N 0D U NH W ,Q YH V W R U V 2YH U U H D F W "ñû - RXUQDO RI % XVLQHVV ) LQDQFH

DQG $FFRXQWLQJï

)D P D ñ ( ïñ D Q G . ï )U H Q F K ñ ì ä ä ë ñ ? 7K H &U R V V 6 H F W LR Q R I ( [S H F W H G 6 W R F N 5 H W X U Q V ñû - RXUQDO RI

) LQDQFHñ é æ ñ é ë æ ^ é ç ç ï

)D P D ñ ( ïñ D Q G . ï )U H Q F K ñ ì ä ä ê ñ ? &R P P R Q 5 LV N )D F W R U V LQ W K H 5 H W X U Q V R I 6 W R F NV D Q G % R Q G V ñû

- RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ê ê ñ ê ^ è ç ï

)D P D ñ ( ïñ D Q G . ï )U H Q F K ñ ì ä ä ç ñ ? 0X OW LID F W R U ( [S OD Q D W LR Q V R I $ V V H W 3 U LF LQ J $ Q R P D OLH V ñû

- RXUQDO RI ) LQDQFHñ è ì ñ è è ^ å é ï

)D P D ñ ( ïñ D Q G -ï 0D F % H W K ñ ì ä æ ê ñ ? 5 LV Nñ 5 H W X U Q D Q G ( TX LOLE U LX P ã ( P S LU LF D O 7H V W V ñû - RXUQDO

RI 3 ROLWLFDO ( FRQRP\ñ æ ì ñ ç í æ ^ ç ê ç ï

)D P D ñ ( ïñ . ï )U H Q F K ñ ' ï % R R W K ñ D Q G 5 ï 6 LQ TX H p H OG ñ ì ä ä ê ñ ? ' LoH U H Q F H V LQ W K H 5 LV NV D Q G

5 H W X U Q V R I 1 < 6 ( D Q G 1 $ 6 ' 6 W R F NV ñû ) LQDQFLDO $QDO\VWV - RXUQDOñ é ä ñ ê æ ^ é ì ï

)D Q W ñ )ïñ D Q G ' ï 3 H W H U V R Q ñ ì ä ä è ñ ? 7K H ( oH F W R I 6 L] H ñ % R R NðW R ð0D U NH W ( TX LW \ñ 3 U LR U 5 H W X U Q V ñ

D Q G % H W D R Q 6 W R F N 5 H W X U Q V ã -D Q X D U \ YH U V X V W K H 5 H P D LQ G H U R I W K H < H D U ñû - RXUQDO RI

) LQDQFLDO 5 HVHDUFKñ ì å ñ ì ë ä ^ ì é ë ï

)U H Q F K ñ . ïñ D Q G -ï 3 R W H U E D ñ ì ä ä ì ñ ? : H U H -D S D Q H V H 6 W R F N 3 U LF H V W R R + LJ K "ñû - RXUQDO RI

) LQDQFLDO ( FRQRPLFVñ ë ä ñ ê ê æ ^ ê ç é ï

*LOOD Q ñ 6 ïñ ì ä ä í ñ ? $ Q ,Q YH V W LJ D W LR Q LQ W R &$ 3 0 $ Q R P D OLH V LQ 1 H Z =H D OD Q G ï 7K H 6 P D OO )LU P

D Q G 3 U LF H ( D U Q LQ J V 5 D W LR ( oH F W V ñû $VLD 3 DFLpF - RXUQDO RI 0 DQDJHPHQWñ æ ñ ç ê ^ æ å ï

*U D K D P ñ % ïñ D Q G ' ï ' R G G ñ ì ä é í ñ 6HFXULW\ $QDO\VLVã 3 ULQFLSOHV DQG 7HFKQLTXHñ 0F *U D Zð+ LOO

% R R N &R P S D Q \ñ ,Q F ïñ 1 H Z < R U N ï

+ D P R Q ñ -ïñ ì ä å ç ñ ? 7K H 6 H D V R Q D O &K D U D F W H U R I 0R Q W K O\ 5 H W X U Q V R Q W K H 3 D U LV % R X U V H ñû - RXUQDO

RI WKH ) UHQFK ) LQDQFH $VVRFLDWLRQñ æ ñ è æ ^ æ é ï

ê ç



+ D X J H Q ñ 5 ïñ ì ä ä è ñ 7KH 1HZ ) LQDQFHñ 3 U H Q W LF H ð+ D OOñ 1 H Z -H U V H \ï

+ D ZD ZLQ Lñ *ïñ ì ä ä ì ñ ? 6 W R F N 0D U NH W $ Q R P D OLH V D Q G W K H 3 U LF LQ J R Q W K H 7R N\R 6 W R F N ( [ð

F K D Q J H ñû LQ : ï =LH P E D ñ : ï % D LOH \ñ D Q G < ï + D P D R õ H G V ïô ñ - DSDQHVH ) LQDQFLDO 0 DUNHW

5 HVHDUFKñ 1 R U W K + R OOD Q G ñ S ï ï

+ D ZD ZLQ Lñ *ïñ ì ä ä ê ñ ? 0D U NH W ( r F LH Q F \ D Q G ( TX LW \ 3 U LF LQ J ã ,Q W H U Q D W LR Q D O ( YLG H Q F H ñû LQ

' ï . ï ' D V õ H G ïô ñ ,QWHUQDWLRQDO ) LQDQFHã &RQWHPSRUDU\ ,VVXHVñ 5 R X W OH G J H ñ / R Q G R Q

D Q G 1 H Z < R U Nñ S ï ï

+ D ZD ZLQ Lñ *ïñ D Q G ' ï % ï . H LP ñ ì ä ä è ñ ? 2Q W K H 3 U H G LF W D E LOLW \ R I &R P P R Q 6 W R F N 5 H W X U Q V ã

: R U OG ð: LG H ( YLG H Q F H ñû LQ 5 ï -D U U R Zñ 9 ï 0D NV LP R YLF ñ D Q G : ï =LH P E D õ H G V ïô ñ +DQGð

ERRNV LQ 25 DQG 0 6ñ 1 R U W K + R OOD Q G ñ S S ï é ä æ ^ è é é ï

+ D ZD ZLQ Lñ *ïñ D Q G &ï 9 LD OOH W ñ ì ä å æ ñ ? 6 H D V R Q D OLW \ñ 6 L] H 3 U H P LX P D Q G W K H 5 H OD W LR Q V K LS % H ð

W ZH H Q W K H 5 LV N D Q G 5 H W X U Q R I )U H Q F K &R P P R Q 6 W R F NV ñû ZR U NLQ J S D S H U ñ ,1 6 ( $ ' ñ

)R Q W D LQ H E OH D X ñ )U D Q F H ï

+ D ZD ZLQ Lñ *ïñ 3 ï 0LF K H Oñ D Q G $ ï &R U K D \ñ ì ä å ä ñ ? $ / R R N D W W K H 9 D OLG LW \ R I W K H &D S LW D O $ V V H W

3 U LF LQ J 0R G H O LQ / LJ K W R I ( TX LW \ 0D U NH W $ Q R P D OLH V ã 7K H &D V H R I % H OJ LD Q &R P P R Q

6 W R F NV ñû LQ 5 ï &ï *X LP D U D H V ñ % ï *ï . LQ J V P D Q ñ D Q G 6 ï 7D \OR U õ H G V ïô ñ $ 5 HDSSUDLVDO RI

WKH ( r FLHQF\ RI ) LQDQFLDO 0 DUNHWVñ 6 S U LQ J H U ð9 H U OD J ñ 1 $ 72 $ 6 , 6 H U LH V ñ S ï ï

+ H U U H U D ñ 0ïñ D Q G / ï / R F NZR R G ñ ì ä ä é ñ ? 7K H 6 L] H ( oH F W LQ W K H 0H [LF D Q 6 W R F N 0D U NH W ñû - RXUQDO

RI % DQNLQJ DQG ) LQDQFHñ ì å ñ ç ë ì ^ ç ê ë ï

-D F R E V ñ % ïñ D Q G . ï / H Y\ñ ì ä å å ñ ? ' LV H Q W D Q J OLQ J ( TX LW \ 5 H W X U Q 5 H J X OD U LW LH V ã 1 H Z ,Q V LJ K W V

D Q G ,Q YH V W P H Q W 2S S R U W X Q LW LH V ñû ) LQDQFLDO $QDO\VWV - RXUQDOñ é é ñ ì å ^ é ê ï

-D oH ñ -ïñ ' ï . H LP ñ D Q G 5 ï : H V W H U p H OG ñ ì ä å ä ñ ? ( D U Q LQ J V < LH OG V ñ 0D U NH W 9 D OX H V D Q G 6 W R F N

5 H W X U Q V ñû - RXUQDO RI ) LQDQFHñ é è ñ ì ê è ^ ì é å ï

-D J D Q Q D W K D Q ñ 5 ïñ D Q G =ï : D Q J ñ ì ä ä ç ñ ? 7K H &R Q G LW LR Q D O &$ 3 0 D Q G W K H &U R V V ð6 H F W LR Q R I

( [S H F W H G 5 H W X U Q V ñû - RXUQDO RI ) LQDQFHñ è ì ñ ê ^ è ê ï

ê æ



-H J D G H H V K ñ 1 ïñ ì ä ä í ñ ? ( YLG H Q F H R I 3 U H G LF W D E OH % H K D YLR U R I 6 H F X U LW \ 5 H W X U Q V ñû - RXUQDO RI

) LQDQFHñ é è ñ å å ì ^ å ä å ï

-H J D G H H V K ñ 1 ïñ D Q G 6 ï 7LW P D Q ñ ì ä ä ê ñ ? 5 H W X U Q V W R % X \LQ J : LQ Q H U V D Q G 6 H OOLQ J / R V H U V ã ,P ð

S OLF D W LR Q V IR U 6 W R F N 0D U NH W ( r F LH Q F \ñû - RXUQDO RI ) LQDQFHñ é å ñ ç è ^ ä ë ï

. H LP ñ ' ï % ïñ ì ä å ê D ñ ? 7K H ,Q W H U U H OD W LR Q % H W ZH H Q ' LYLG H Q G < LH OG V ñ ( TX LW \ 9 D OX H V D Q G 6 W R F N

5 H W X U Q V ã ,P S OLF D W LR Q V R I $ E Q R U P D O -D Q X D U \ 5 H W X U Q V ñû X Q S X E OLV K H G G LV V H U W D W LR Q ñ 8 Q Lð

YH U V LW \ R I &K LF D J R ï

. H LP ñ ' ï % ïñ ì ä å ê E ñ ? 6 L] H ð5 H OD W H G $ Q R P D OLH V D Q G 6 W R F N 5 H W X U Q 6 H D V R Q D OLW \ã )X U W K H U ( P ð

S LU LF D O ( YLG H Q F H ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ì ë ñ ì ê ^ ê ë ï

. H LP ñ ' ï % ïñ ì ä å å ñ ? 6 W R F N 0D U NH W 5 H J X OD U LW LH V ã $ 6 \Q W K H V LV R I W K H ( YLG H Q F H D Q G ( [S OD ð

Q D W LR Q V ñû LQ ( ï ' LP V R Q õ H G ïô ñ 6WRFN 0 DUNHW $QRPDOLHVñ &D P E U LG J H 8 Q LYH U V LW \ 3 U H V V ñ

S S ï ì ç ^ ê ä ï

. LP ñ ' ïñ ì ä ä æ ñ ? $ 5 H H [D P LQ D W LR Q R I )LU P 6 L] H ñ % R R NðW R ð0D U NH W ñ D Q G ( D U Q LQ J 3 U LF H LQ W K H

&U R V V ð6 H F W LR Q R I ( [S H F W H G 6 W R F N 5 H W X U Q V ñû - RXUQDO RI ) LQDQFLDO DQG 4XDQWLWDWLYH

$QDO\VLVñ ê ë ñ é ç ê ^ é å ä ï

. LP ñ < ï *ïñ . ï + ï &K X Q J ñ D Q G &ï 6 ï 3 \X Q ñ ì ä ä ë ñ ? 6 L] H ñ 3 U LF H ð( D U Q LQ J V 5 D W LR D Q G 6 H D V R Q D O

$ Q R P D OLH V LQ W K H . R U H D Q 6 W R F N 0D U NH W ñû LQ 6 ï *ï 5 K H H D Q G 5 ï 3 ï &K D Q J õ H G V ïô ñ

3 DFLpFð% DVLQ &DSLWDO 0 DUNHWV 5 HVHDUFKñ 1 R U W K + R OOD Q G ñ S ï ï

. R W K D U Lñ 6 ï 3 ïñ -ï 6 K D Q NH Q ñ D Q G 5 ï 6 OR D Q ñ ì ä ä è ñ ? $ Q R W K H U / R R N D W W K H &U R V V ð6 H F W LR Q R I

( [S H F W H G 6 W R F N 5 H W X U Q V ñû - RXUQDO RI ) LQDQFHñ è í ñ ì å è ^ ë ë é ï

. U \] D Q R ZV NLñ / ïñ D Q G + ï =K D Q J ñ ì ä ä ë ñ ? 7K H &R Q W U D U LD Q ,Q YH V W P H Q W 6 W U D W H J \ ' R H V 1 R W : R U N

LQ W K H &D Q D G LD Q 0D U NH W V ñû - RXUQDO RI ) LQDQFLDO DQG 4XDQWLWDWLYH $QDO\VLVñ ë æ ñ ê å ê ^

ê ä è ï

/ D NR Q LV K R Nñ -ïñ $ ï 6 F K OH LIH U ñ D Q G 5 ï : ï 9 LV K Q \ñ ì ä ä é ñ ? &R Q W U D U LD Q ,Q YH V W P H Q W ñ ( [W U D S R OD W LR Q

D Q G 5 LV Nñû - RXUQDO RI ) LQDQFHñ é ä ñ ì è é ì ^ ì è æ å ï

ê å



/ H K P D Q Q ñ % ïñ ì ä ä í ñ ? )D G V ñ 0D U W LQ J D OH V D Q G 0D U NH W ( r F LH Q F \ñû 4XDUWHUO\ - RXUQDO RI ( FRð

QRPLFVñ ì í è ñ ì ^ ë å ï

/ H YLV ñ 0ïñ ì ä å è ñ ? $ U H 6 P D OO )LU P V % LJ 3 H U IR U P H U V "ñû 7KH ,QYHVWPHQW $QDO\VWñ æ ç ñ ë ì ^ ë æ ï

/ H YLV ñ 0ïñ ì ä å ä ñ ? 0D U NH W 6 L] H ñ 3 ( 5 D W LR V ñ ' LYLG H Q G < LH OG D Q G 6 K D U H 3 U LF H V ã 7K H 8 . ( YLð

G H Q F H ñû LQ 5 ï &ï *X P D U D H V ñ % ï *ï . LQ J V P D Q ñ D Q G 6 ï -ï 7D \OR U õ H G V ïô ñ $ 5 HDSSUDLVDO

RI WKH ( r FLHQF\ RI ) LQDQFLDO 0 DUNHWVñ 6 S U LQ J H U ð9 H U OD J ñ 1 $ 72 $ 6 , 6 H U LH V ñ S ï ï

/ LQ W Q H U ñ -ïñ ì ä ç è ñ ? 7K H 9 D OX D W LR Q R I 5 LV N $ V V H W V D Q G W K H 6 H OH F W LR Q R I 5 LV N\ ,Q YH V W P H Q W LQ

6 W R F N 3 R U W IR OLR V D Q G &D S LW D O % X G J H W V ñû 5 HYLHZ RI ( FRQRPLF 6WDWLVWLFVñ é æ ñ ì ê ^ ê æ ï

/ LW ] H Q E H U J H U ñ 5 ïñ D Q G . ï 5 D P D V ZD P \ñ ì ä æ ä ñ ? 7K H ( oH F W V R I 3 H U V R Q D O 7D [H V D Q G ' LYLG H Q G V

R Q &D S LW D O $ V V H W 3 U LF H V ã 7K H R U \ D Q G ( P S LU LF D O ( YLG H Q F H ñû - RXUQDO RI ) LQDQFLDO ( FRð

QRPLFVñ æ ñ ì ç ê ^ ì ä è ï

/ R ñ $ ïñ D Q G &ï 0D F . LQ OD \ñ ì ä ä í ñ ? : K H Q D U H &R Q W U D U LD Q 3 U R p W V G X H W R 6 W R F N 0D U NH W 2YH U ð

U H D F W LR Q ñû 5 HYLHZ RI ) LQDQFLDO 6WXGLHVñ ê ñ ì æ è ^ ë í è ï

/ R X J K U D Q ñ 7ïñ ì ä ä ê ñ ? 1 < 6 ( YV 1 $ 6 ' $ 4 5 H W X U Q V ã 0D U NH W 0LF U R V W U X F W X U H R U W K H 3 R R U

3 H U IR U P D Q F H R I ,3 2V "ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ê ê ñ ë é ì ^ ë ç í ï

/ R X J K U D Q ñ 7ïñ ì ä ä ç ñ ? ,V 7K H U H D % R R NðW R ð0D U NH W ( oH F W "ñû ZR U NLQ J S D S H U ñ 8 Q LYH U V LW \ R I ,R ZD ï

0D ñ 7ïñ D Q G 7ï < ï &K R Zñ ì ä ä í ñ ? 7K H 5 H OD W LR Q V K LS V E H W ZH H Q 0D U NH W 9 D OX H ñ 3 î ( 5 D W LR ñ

7U D G LQ J 9 R OX P H D Q G W K H 6 W R F N 5 H W X U Q R I 7D LZD Q 6 W R F N ( [F K D Q J H ñû LQ 6 ï *ï 5 K H H

D Q G 5 ï 3 ï &K D Q J õ H G V ïô ñ 3 DFLpF % DVLQ &DSLWDO 0 DUNHWV 5 HVHDUFKñ 1 R U W K + R OOD Q G ñ S ï ï

0R V V LQ ñ -ïñ ì ä ç ç ñ ? ( TX LOLE U LX P LQ D &D S LW D O $ V V H W 0D U NH W ñû ( FRQRPHWULFDñ ê é ñ æ ç å ^ æ å ê ï

1 LF K R OV R Q ñ )ïñ ì ä ç í ñ ? 3 U LF H ð( D U Q LQ J V 5 D W LR V ñû ) LQDQFLDO $QDO\VWV - RXUQDOñ é ê ^ è í ï

3 H D Y\ñ -ïñ D Q G ' ï *R R G P D Q ñ ì ä å ê ñ ? ,Q G X V W U \ð5 H OD W LYH 3 U LF H ð( D U Q LQ J V 5 D W LR V D V ,Q G LF D W R U V

R I ,Q YH V W P H Q W 5 H W X U Q V ñû ) LQDQFLDO $QDO\VWV - RXUQDOñ ê ä ñ ç í ^ ç ç ï

5 H LQ J D Q X P ñ 0ïñ ì ä å ì ñ ? $ 0LV V S H F Lp F D W LR Q R I &D S LW D O $ V V H W 3 U LF LQ J ã ( P S LU LF D O $ Q R P D OLH V

% D V H G R Q ( D U Q LQ J V < LH OG V D Q G 0D U NH W 9 D OX H V ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ä ñ

ì ä ^ é ç ï

ê ä



5 H LQ J D Q X P ñ 0ïñ ì ä å ë ñ ? $ ' LU H F W 7H V W R I 5 R OOöV &R Q MH F W X U H R Q W K H )LU P 6 L] H ( oH F W ñû - RXUQDO

RI ) LQDQFHñ ê æ ñ ë æ ^ ê è ï

5 H LQ J D Q X P ñ 0ïñ ì ä ä í ñ ? 0D U NH W 0LF U R V W U X F W X U H D Q G $ V V H W 3 U LF LQ J ã $ Q ( P S LU LF D O ,Q YH V W LJ D ð

W LR Q R I 1 < 6 ( D Q G 1 $ 6 ' $ 4 6 H F X U LW LH V ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ë å ñ ì ë æ ^

ì é å ï

5 R OOñ 5 ïñ ì ä æ æ ñ ? $ &U LW LTX H R I W K H $ V V H W 3 U LF LQ J 7K H R U \öV 7H V W ñ 3 D U W ì ã 2Q 3 D V W D Q G 3 R W H Q W LD O

7H V W D E LOLW \ R I W K H 7K H R U \ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ é ñ ì ë ä ^ ì æ ç ï

5 R OOñ 5 ïñ ì ä å ì ñ ? $ 3 R V V LE OH ( [S OD Q D W LR Q R I W K H 6 P D OO )LU P ( oH F W ñû - RXUQDO RI ) LQDQFHñ ê ç ñ

å æ ä ^ å å å ï

5 R V H Q E H U J ñ % ïñ D Q G 9 ï 0D U D W K H ñ ì ä æ ä ñ ? 7H V W V R I W K H &D S LW D O $ V V H W 3 U LF LQ J + \S R W K H V H V ñû LQ

+ ï / H Y\ õ H G ïô ñ 5 HVHDUFK LQ ) LQDQFHñ -$ , 3 U H V V ñ S ï ï

5 R V H Q E H U J ñ % ïñ . ï 5 H LG ñ D Q G 5 ï / D Q V W H LQ ñ ì ä å è ñ ? 3 H U V X D V LYH ( YLG H Q F H R I 0D U NH W ,Q H r F LH Q F \ñû

- RXUQDO RI 3 RUWIROLR 0 DQDJHPHQWñ ì ì ñ ä ^ ì æ ï

5 X E LR ñ *ïñ ì ä å å ñ ? )X U W K H U ,Q W H U Q D W LR Q D O ( YLG H Q F H R Q $ V V H W 3 U LF LQ J ã 7K H &D V H R I W K H 6 S D Q LV K

&D S LW D O 0D U NH W ñû - RXUQDO RI % DQNLQJ DQG ) LQDQFHñ ì ë ñ ë ë ì ^ ë é ë ï

6 F K R OH V ñ 0ïñ D Q G -ï : LOOLD P V ñ ì ä æ æ ñ ? ( V W LP D W LQ J % H W D V IU R P 1 R Q ð6 \Q F K U R Q R X V ' D W D ñû - RXUQDO

RI ) LQDQFLDO ( FRQRPLFVñ è ñ ê í ä ^ ê ë å ï

6 H Q F K D F Nñ $ ïñ D Q G -ï 0D U W LQ ñ ì ä å æ ñ ? 7K H 5 H OD W LYH 3 H U IR U P D Q F H R I W K H 3 6 5 D Q G W K H 3 ( 5

,Q YH V W P H Q W 6 W U D W H J LH V ñû ) LQDQFLDO $QDO\VWV - RXUQDOñ é ê ñ é è ^ è ç ï

6 K D U S H ñ : ïñ ì ä ç é ñ ? &D S LW D O $ V V H W 3 U LF H V ã $ 7K H R U \ R I 0D U NH W ( TX LOLE U LX P X Q G H U &R Q G LW LR Q V

R I 5 LV Nñû - RXUQDO RI ) LQDQFHñ ì ä ñ é ë è ^ é é ë ï

6 K D U S H ñ : ïñ ì ä å ë ñ ? )D F W R U V LQ 1 < 6 ( 6 W R F N 5 H W X U Q V ñû - RXUQDO RI 3 RUWIROLR 0 DQDJHPHQWñ

è ^ ì ä ï

6 W D P E D X J K ñ 5 ïñ ì ä å ë ñ ? 2Q W K H ( [F OX V LR Q R I $ V V H W V IU R P W K H 7ZR ð3 D U D P H W H U 0R G H Oã $

6 H Q V LW LYLW \ $ Q D O\V LV ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ì æ ñ ë ê æ ^ ë ç å ï

é í



6 W D W W P D Q ñ ' ïñ ì ä å í ñ ? % R R N 9 D OX H V D Q G ( [S H F W H G 6 W R F N 5 H W X U Q V ñû 8 Q S X E OLV K H G 0% $ + R Q R U V

3 D S H U ñ 8 Q LYH U V LW \ R I &K LF D J R ï

6 W H K OH ñ 5 ïñ ì ä ä ë ñ ? 7K H 6 L] H ( oH F W LQ W K H *H U P D Q 6 W R F N 0D U NH W ñû 8 Q S X E OLV K H G P D Q X V F U LS W ñ

8 Q LYH U V LW \ R I $ X J V E X U J ï

6 W R OOñ + ïñ D Q G 5 ï : K D OH \ñ ì ä å ê ñ ? 7U D Q V D F W LR Q V F R V W V D Q G W K H 6 P D OO )LU P ( oH F W ñû - RXUQDO RI

) LQDQFLDO ( FRQRPLFVñ ì ë ñ è æ ^ å í ï

6 W U R Q J ñ 1 ïñ D Q G ; ï *ï ; X ñ ì ä ä è ñ ? ( [S OD LQ LQ J W K H &U R V V ð6 H F W LR Q R I 8 . ( [S H F W H G 5 H W X U Q V ñû

ZR U NLQ J S D S H U ñ 8 Q LYH U V LW \ R I 0D Q F K H V W H U ï

7U H \Q R U ñ -ïñ ì ä ç ì ñ ? 7R ZD U G D 7K H R U \ R I 0D U NH W 9 D OX H R I 5 LV N\ $ V V H W V ñû X Q S X E OLV K H G

P D Q X V F U LS W ï

9 H U P D H OH Q ñ 7ïñ D Q G 0ï 9 H U V U LQ J H ñ ì ä å ç ñ ? ' R % H OJ LD Q V 2YH U U H D F W "ñû ZR U NLQ J S D S H U ñ &D W K R OLF

8 Q LYH U V LW \ R I / R X YD LQ ñ % H OJ LX P ï

: R Q J ñ . ï $ ïñ D Q G 0ï 6 ï / \H ñ ì ä ä í ñ ? 0D U NH W 9 D OX H V ñ ( D U Q LQ J V < LH OG V D Q G 6 W R F N 5 H W X U Q V ñû

- RXUQDO RI % DQNLQJ DQG ) LQDQFHñ ì é ñ ê ì ì ^ ê ë ç ï

=D U R ZLQ ñ 3 ïñ ì ä å ä ñ ? ' R H V W K H 6 W R F N 0D U NH W 2YH U U H D F W W R &R U S R U D W H ( D U Q LQ J V ,Q IR U P D W LR Q "ñû

- RXUQDO RI ) LQDQFHñ é é ñ ì ê å è ^ ì ê ä ä ï

=LH P E D ñ : ïñ ì ä ä ì ñ ? -D S D Q H V H 6 H F X U LW \ 0D U NH W 5 H J X OD U LW LH V ã 0R Q W K O\ñ 7X U Q ðR IðW K H ð0R Q W K

D Q G < H D U ñ + R OLG D \ D Q G *R OG H Q : H H N ( oH F W V ñû - DSDQ DQG WKH : RUOG ( FRQRP\ñ ê ñ

ì ì ä ^ ì é ç ï

é ì



7D E OH ì

0 RQ W K O\ S H UFH Q W D JH UH W X UQ V õ 6 W D Q G D UG H UURUV ô D Q G E H W D V IRU YD OX H ðZ H LJK W H G S RUW IROLRV RI 1 < 6 ( D Q G $ 0 (; V W RFNV IRUPH G RQ W K H E D V LV
RI V L]H õ PD UNH W FD S LW D OL]D W LRQ ô ñ H D UQ LQ JV ðW RðS ULFH UD W LRV ñ FD V K q RZ ðW RðS ULFH UD W LRV ñ S ULFH ðW RðE RRN UD W LRV ñ D Q G S ULRU UH W X UQ ì

õ $ S ULO ìäçë W R 'H FH PE H U ìääéô

6L] H õ0 D UN H W F D Sïô (D UQLQJ VðWR ðSULF H UD WLR & D VK qR Z ðWR ðSULF H UD WLR ê 3ULF H ðWR ðER R N UD WLR 3ULR U UH WXUQ õøô

3R UWIR OLR ë 6L] H 5H WXUQ 5H WXUQ 5H WXUQ 5H WXUQ 3ULR U 5H WXUQ
%H WD (î 3 %H WD & ) î 3 %H WD 3î % %H WD %H WD

õù PLOOLR Qô õøô õøô õøô õøô 5H WXUQ õøô õøô

ì ù ì í ì ïè ç ì ïì ì ì ä ïê ä ì ïë ì ì ïí ì è ë ïí å ì ïé æ ì ïí í í ïè æ ì ïé ê ì ïí é è ê ãì ì ïì å ì ïì ê
õí ïê æ ô õí ïë æ ô õí ïê ê ô õí ïë å ô õí ïë ä ô

ë ù ë ç ì ïé ì ì ïì é ì ë ïå å ì ïë è í ïä ê ë æ ïæ è ì ïê ë í ïä í í ïå é ì ïé ë í ïä æ ë é ãä ì ïë é ì ïí è
õí ïê é ô õí ïë ê ô õí ïë ä ô õí ïë è ô õí ïë ç ô

ê ù é å ì ïë è ì ïì í ì ì ïë ç ì ïí å í ïå å ë ê ïí ë ì ïì æ í ïä ì ì ïí ë ì ïí ç í ïä ë ì ç ãæ ì ïí ä ì ïí ë
õí ïê ì ô õí ïë ê ô õí ïë ä ô õí ïë ê ô õí ïë é ô

é ù å ê ì ïë ê ì ïì è ì í ïí ä ì ïí ë í ïä è ì ä ïä ì í ïä é í ïä ä ì ïì å ì ïí è í ïå é ì ì ãë ì ïí ê ì ïí ë
õí ïê ì ô õí ïë ê ô õí ïê ì ô õí ïë ì ô õí ïë ê ô

è ù ì í é ì ïë ë ì ïì í ä ïí å í ïä ç í ïä é ì æ ïê æ ì ïì é ì ïí ì ì ïê è ì ïí í í ïä í ç ãè í ïå å í ïä ç
õí ïë å ô õí ïë ê ô õí ïê ì ô õí ïë ë ô õí ïë ë ô

ç ù ë ê ä ì ïì ë ì ïí é å ïì é í ïæ æ í ïä ä ì è ïí è í ïå æ í ïä ä ì ïè ç í ïæ ä í ïä ì ë ãê í ïä ì í ïä ê
õí ïë ç ô õí ïë ê ô õí ïê í ô õí ïë ë ô õí ïë ë ô

æ ù é í ë ì ïí ä ì ïí ç æ ïì ä í ïå ê í ïä ç ì ë ïä ç ì ïì ë ì ïí ê ì ïå ç í ïå é í ïä å bì ãä í ïå è í ïä è
õí ïë è ô õí ïë ë ô õí ïê í ô õí ïë ê ô õí ïë ê ô

å ù æ ì è ì ïí ä ì ïí è ç ïì ê í ïå ä ì ïí é ì í ïå è ì ïí è ì ïí å ë ïê í í ïä ì ì ïí ê bç ãç í ïä ë í ïä ç
õí ïë é ô õí ïë é ô õí ïê ë ô õí ïë é ô õí ïë é ô

ä ù ì ñê é ì ì ïí ê ì ïí ê é ïæ å í ïå å ì ïí ç å ïé í í ïå ä ì ïí ç ê ïì í í ïå ë ì ïì ì b ì ê ãì í ïç ë ì ïí è
õí ïë ê ô õí ïë è ô õí ïê ì ô õí ïë è ô õí ïë æ ô

ì í ù è ñå ë í í ïå ê í ïä è ë ïé ä í ïå ë ì ïí å é ïæ æ í ïå í ì ïí æ ì í ïí í í ïä í ì ïí æ b ë ä ãç í ïå ê ì ïì è
õí ïë ì ô õí ïë ç ô õí ïê ê ô õí ïë è ô õí ïë å ô

ì 3 RU WIROLRV DU H FU HDWHG RQ 0DU FK êì RI HDFK \ HDU X VLQ J S U LFHV DQ G VK DU HV RX WVWDQ G LQ J RQ 0DU FK êì DQ G DFFRX Q WLQ J G DWD IRU WK H \ HDU HQ G LQ J WK H S U HY LRX V 'HFHP E HU êì
õZ LWK S RU WIROLRV FRQ WDLQ LQ J RQ O\ 'HFHP E HU êì p VFDO FORVHU Vôï 3 U LRU U HWX U Q LV FDOFX ODWHG IU RP WK H E HJLQ Q LQ J RI 2FWRE HU WR WK H HQ G RI )HE U X DU \ LP P HG LDWHO\ S U HFHG LQ J
WK H 0DU FK IRU P DWLRQ P RQ WK ï $ VLG H IU RP Q HZ OLVWLQ JV DQ G G HOLVWLQ JVñ Z K LFK DU H DG G HG WR RU G U RS S HG IU RP WK H S RU WIROLRV DV WK H\ RFFX U G X U LQ J WK H \ HDU ñ WK H S RU WIROLR
FRP S RVLWLRQ U HP DLQ V FRQ VWDQ W G X U LQ J WK H IROORZ LQ J WZ HOY H P RQ WK V RY HU Z K LFK S RU WIROLR U HWX U Q V DU H FDOFX ODWHG ï 7 K H G DWD U HS RU WHG LQ WK H WDE OH DU H DY HU DJH Y DOX HV RY HU
WK H VDP S OH S HU LRG ï % HWDV DU H FRP S X WHG U HODWLY H WR WK H 6 ÷3 èíí ,Q G H[ ï

ë 3 RU WIROLR ì õS RU WIROLR ìíô LV WK H S RU WIROLR Z LWK WK H VP DOOHVW õODU JHVWô P DU N HW FDS LWDOL]DWLRQ ñ K LJK HVW õORZ HVWô ( î3 DQ G & )î3 ñ ORZ HVW õK LJK HVWô 3 î% ñ DQ G ODU JHVW õVP DOOHVWô
çðP RQ WK S U LRU U HWX U Q Vï

ê $ OO U HVX OWV IRU WK H & DVK )ORZ ðWRð3 U LFH S RU WIROLRV DU H IRU WK H S HU LRG $ S U LO ìäæë^'HFHP E HU ìääéï



7DEOH ë

7KH 6L]H (oHFWã ,QWHUQDWLRQDO (YLGHQFH
õ6L]H 3UHPLXP  z5 6 P DOO b z5/ DUJHô

bíãè íïí íïè ìïí éïí
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sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

8ï6ï

8ï.ï

7DLZDQè

6ZLW]HUODQG

6SDLQê

6LQJDSRUHé

1HZ =HDODQGê

0H[LFR

.RUHD

-DSDQ

,UHODQG

*HUPDQ\

)UDQFH

)LQODQG

&DQDGD

%HOJLXP

$XVWUDOLD

0RQWKO\ 6L]H 7HVW 1XPEHU RI /DUJHVW 6L]Hîë

3UHPLXP õøô 3HULRG 3RUWIROLRV 6PDOOHVW 6L]H

ìãëì ìäèå^åì ìí 1$

íãèë ìäçä^åê è ìåå

íãéé ìäæê^åí è çæ

íãæç ìäæí^åì ìí ìêê

íãäí ìäææ^åå è 1$

íãéä ìäèé^äí ä 1$

íãéæ ìäææ^åç è 1$

ìãëí ìäçè^åæ ìí 1$

bíãéí ìäåé^åå ìí çë

éãìç ìäåë^åæ ç êæ

íãèì ìäææ^åé è çí

íãéì ìäæè^åè ê ëê

íãèç ìäçê^åë ìí ëëå

íãèë ìäæê^åå ç ää

íãèæ ìäæä^åç è ìæ

íãçì ìäæê^äë ìí ìåë

íãçì ìäèì^äé ìí éäí

ì6RXUFH Vã $ XVW U DOLDã % U RZ Q HW DOï õìäåêôâ %HOJLXPã + DZ DZ LQ L HW DOï õìäåäôâ & DQ DGDã % HU JHV HW DOï õìäåéôâ )LQ ODQ G ã : DK OU RRV HW DOï õìäåçôâ )U DQ FHã /RX Y HW HW DOï
õìääìôâ * HU PDQ \ ã 6 WHK OH õìääëôâ ,U HODQ G ã & RJK ODQ õìäååôâ - DSDQ ã =LHP E D õìääìôâ . RU HDã .LP HW DOï õìääëôâ 0H[LFRã + HU U HU D HW DOï õìääéôâ 1 HZ =HDODQ G ã *LOODQ
õìääíôâ 6 LQ JDSRU Hã : RQ J HW DOï õìääíôâ 6 Z LW ] HU ODQ G ã & RU Q LROH\ HW DOï õìääìôâ 7 DLZ DQ ã 0D HW DOï õìääíôâ 8 Q LW HG . LQ JGRPã 6 WU RQ J DQ G ; X õìääèôï

ë5DWLR E DVHG RQ DY HU DJH P DU N HW Y DOX HV õP HG LDQ LQ 6 LQ JDS RU Hô RY HU VDP S OH S HU LRG ñ H[ FHS W IRU *U HDW % U LWDLQ Z K HU H LW LV FDOFX ODWHG LQ ìäæè DQ G )LQ ODQ G LQ ìäæíï 1 $  
1 RW $ Y DLODE OHï

ê5HWX U Q Vñ IRU WK LV FRX Q WU \ ñ DU H Q RW U DZ U HWX U Q V E X W U LVN ðDG MX VWHG ñ H[FHVV U HWX U Q V HVWLP DWHG Z LWK WK H & DS LWDO $ VVHW 3 U LFLQ J 0RG HOï

é 1 RWH WK DW : RQ J HW DOï õìääíô U HS RU W WK DW WK H VL]H HoHFW LQ 6 LQ JDS RU H DS S HDU V WR E H RI VHFRQ G DU \ LP S RU WDQ FH Z K HQ FRP S DU HG Z LWK WK H ( î3 HoHFWï

è ( [FHVV U HWX U Q V HVWLP DWHG E \ VX E WU DFWLQ J IU RP HDFK LQ G LY LG X DO VHFX U LW\ WK H U HWX U Q RI WK H S RU WIROLR WR Z K LFK WK H\ E HORQ Jï 1 RWH WK DW DQ RWK HU VWX G \ RI WK H VL]H HoHFW LQ
7 DLZ DQ õ& K RX DQ G - RK Q VRQ õìääíôô p Q G V Q R HY LG HQ FH RI D VLJQ Lp FDQ W VL]H HoHFW DIWHU FRQ WU ROOLQ J IRU DQ ( î3 HoHFWï



7 DEOH ê
$YHU DJH 5DQN &RU U HODWLRQV õWðVWDWLVWLFVô

% HWZHHQ 6HYHU DO 3 U HGHWHU PLQHG &KDU DFWHU LVWLFV
)RU 1 <6( DQG $0 ( ; 6WRFNV

õ ì ä ç ë ^ ì ä ä é ô

0D U NH W ( D U Q LQ J V î &D V K )OR Zî 3 U LF H î 3 U LR U
&D S LW D OL] D W LR Q 3 U LF H 3 U LF H % R R N 5 H W X U Q

( D U Q LQ J V î 3 U LF H bí ãì í
õ bé ãì é ô

&D V K )OR Zî 3 U LF H bí ãì ì í ãç å
õ bé ãæ ë ô õ é è ãí í ô

3 U LF H î % R R N í ãê ë b í ãé ê bí ãé å
õ ì æ ãê ì ô õ bë è ãë ê ô õ bë é ãê ë ô

3 U LR U 5 H W X U Q í ãí ç b í ãì ê bí ãì é í ãì ç
õ ì ãæ ë ô õ b ç ãé ë ô õ bæ ãë æ ô õ æ ãè é ô

3 U LF H S H U 6 K D U H í ãæ å b í ãí æ bí ãì è í ãê é í ãì ç
õ ì í é ãë ì ô õ b ê ãå í ô õ bç ãé é ô õ ì ä ãé ä ô õ è ãí ì ô

ó&RUUHODWLRQV DUH FRPSXWHG DQQXDOO\ XVLQJ UDQNV RI LQGLYLGXDO VWRFNVï $OO UDQNLQJV DUH FRQGXFWHG
DW WKH HQG RI 0DUFKñ XVLQJ SULFHV DW WKH WLPH DQG DFFRXQWLQJ QXPEHUV IRU WKH SUHYLRXV pVFDO \HDUï
6WRFNV ZLWK QHJDWLYH HDUQLQJVñ FDVK qRZVñ RU ERRN YDOXHV DUH H[FOXGHGï &RUUHODWLRQV FRPSXWHG ZLWK
&)î3 DUH IRU ìäæëðìääéï



7DEOH é

3UHPLD &RUUHODWLRQV

õ$SULO ìäçë^'HFHPEHU ìääéô

3ULRU
(î3 &)î3 3î% 5HWXUQ

6L]H íãëçè íãééé íãéæë ðíïíìæ

(î3 íãæëæ íãèäí ðíïëêí

&)î3 íãæçí ðíïëìë

3î% ðíïìæë

ì &RUUHODWLRQV LQYROYLQJ &)î3 DUH IRU ìäæëðäéï



7DEOH è

0RQWKO\ SHUFHQWDJH UHWXUQV GXULQJ -DQXDU\ DQG WKH UHVW RI WKH \HDU IRU YDOXHðZHLJKWHG SRUWIROLRV
RI 1<6( DQG $0(; VWRFNV IRUPHG RQ WKH EDVLV RI VL]H õPDUNHW FDSLWDOL]DWLRQôñ HDUQLQJVðWRðSULFH UDWLRVñ

FDVK qRZðWRðSULFH UDWLRVñ SULFHðWRðERRN UDWLRVñ DQG SULRU UHWXUQì

õ$SULO ìäçë WR 'HFHPEHU ìääéô

6L]H õ0DUNHW FDSïô (DUQLQJVðWRðSULFH UDWLR &DVK qRZðWRðSULFH UDWLRê 3ULFHðWRðERRN UDWLR 3ULRU 5HWXUQ

3RUWIROLRë 5HVW 5HVW 5HVW 5HVW 5HVW
-DQXDU\ -DQXDU\ -DQXDU\ -DQXDU\ -DQXDU\

RI \HDU RI \HDU RI \HDU RI \HDU RI \HDU

ì ìëïììó íïçê èïêæó íïåé çïëåó ìïíé æïëêó íïäë ëïåë ìïíê

ë åïåæó íïæè éïêíó íïäå éïäéó ìïíí èïêåó ìïíæ ìïæë ìïëí

ê æïèåó íïçä êïèäó íïåç éïçåó íïåæ éïêçó íïææ ìïæê ìïíé

é çïåíó íïæé ëïæêó íïåç ëïäì íïæç êïçäó íïåë ëïìä íïäë

è èïæéó íïåë ëïçíó íïåì ëïçè ìïíì êïìêó íïåì ëïäìó íïæí

ç éïçæó íïåì ìïäì íïçæ ëïæé íïæì ëïíê íïçå ëïåçó íïæê

æ êïææó íïåç ëïëì íïæí ëïåé íïäæ ìïäí íïæè êïêìó íïçé

å êïèëó íïåæ ìïæå íïåì ëïçé íïäì ëïèåó íïæç êïëäó íïæì

ä êïíìó íïåè ìïçì íïåë ëïëê íïæå ìïäì íïæë êïçèó íïêç

ìí ìïäé íïæè ëïëå íïæí ìïíì íïæå ìïêæ íïåç êïêæó íïçì

ì 3 RU WIROLRV DU H FU HDWHG RQ 0DU FK êì RI HDFK \ HDU X VLQ J S U LFHV DQ G VK DU HV RX WVWDQ G LQ J RQ 0DU FK êì DQ G DFFRX Q WLQ J G DWD IRU WK H \ HDU HQ G LQ J WK H S U HY LRX V 'HFHP E HU êì
õZ LWK S RU WIROLRV FRQ WDLQ LQ J RQ O\ 'HFHP E HU êì p VFDO FORVHU Vôï 3 U LRU U HWX U Q LV FDOFX ODWHG IU RP WK H E HJLQ Q LQ J RI 2FWRE HU WR WK H HQ G RI )HE U X DU \ LP P HG LDWHO\ S U HFHG LQ J
WK H 0DU FK IRU P DWLRQ P RQ WK ï $ VLG H IU RP Q HZ OLVWLQ JV DQ G G HOLVWLQ JVñ Z K LFK DU H DG G HG WR RU G U RS S HG IU RP WK H S RU WIROLRV DV WK H\ RFFX U G X U LQ J WK H \ HDU ñ WK H S RU WIROLR
FRP S RVLWLRQ U HP DLQ V FRQ VWDQ W G X U LQ J WK H IROORZ LQ J WZ HOY H P RQ WK V RY HU Z K LFK S RU WIROLR U HWX U Q V DU H FDOFX ODWHG ï 7 K H G DWD U HS RU WHG LQ WK H WDE OH DU H DY HU DJH Y DOX HV RY HU
WK H VDP S OH S HU LRG ï $ Q DVWHU LVN LQ G LFDWHV WK DW - DQ X DU \ DY HU DJH U HWX U Q V DU H VLJQ Lp FDQ WO\ ODU JHU WK DQ WK H DY HU DJH U HWX U Q V G X U LQ J WK H U HVW RI WK H \ HDU DW WK H íïíè OHY HOï

ë 3 RU WIROLR ì õS RU WIROLR ìíô LV WK H S RU WIROLR Z LWK WK H VP DOOHVW õODU JHVWô P DU N HW FDS LWDOL]DWLRQ ñ K LJK HVW õORZ HVWô ( î3 DQ G & )î3 ñ ORZ HVW õK LJK HVWô 3 î% ñ DQ G ODU JHVW õVP DOOHVWô
çðP RQ WK S U LRU U HWX U Q Vï

ê5HVX OWV IRU WK H & DVK )ORZ ðWRð3 U LFH S RU WIROLRV DU H IRU WK H S HU LRG $ S U LO ìäæë^'HFHP E HU ìääéï



7DEOH ç
6L]H DGMXVWHG PRQWKO\ UHWXUQV õøô DQG RWKHU FKDUDFWHULVWLFV
IRU ëè SRUWIROLRV RI 1<6( DQG $0(; VWRFNV UDQNHG pUVW
E\ SULFHðWRðERRN UDWLR õ3î%ô DQG WKHQ E\ SULRU UHWXUQ

$SULO ìäçë WR 'HFHPEHU ìääé õêäê REVHUYDWLRQVô

3ULRU 5HWXUQ
õEHJLQQLQJ RI 2FWREHU WR HQG RI )HEUXDU\ RI SUHFHGLQJ \HDUô

/RZHVW ë ê é +LJKHVW

$ï 0RQWKO\ SHUFHQWDJH UHWXUQV õ6WDQGDUG HUURUô

/RZ 3î% íãìè õíãëëô íãêè õíãìèô íãëæ õíãìèô íãéå õíãìêô íãéé õíãìçô
ë bíãìë õíãìèô íãíé õíãìèô íãíì õíãìêô íãìê õíãìëô íãêä õíãìèô
ê bíãìë õíãìéô bíãíä õíãìêô bíãíå õíãìíô bíãìí õíãììô íãìç õíãìéô
é bíãëç õíãìêô bíãëå õíãìëô bíãíå õíãìíô bíãíè õíãììô íãêë õíãìèô

+LJK 3î% bíãéí õíãìéô bíãíä õíãìëô íãìì õíãììô íãëå õíãìêô íãíë õíãìæô

%ï 3ULFHðWRðERRN UDWLR

/RZ 3î% íãçç íãçä íãæì íãæì íãæí
ë ìãíå ìãíä ìãíä ìãíä ìãíä
ê ìãéé ìãéé ìãéé ìãéè ìãéè
é ëãíé ëãíè ëãíé ëãíç ëãíæ

+LJK 3î% æãêç èãæå èãåê æãìæ çãæä

&ï 6L[ðPRQWK SULRU UHWXUQV õøô

/RZ 3î% bëèãçç båãæé bíãíå åãäë ëäãéæ
ë bìåãêë béãìç êãíæ ìíãåæ êëãìç
ê bìåãìé bêãìä éãêæ ìëãäê êéãëé
é bìäãéì bëãçå çãêê ìçãìì éíãèå

+LJK 3î% bëíãäå bìãíì äãíí ìäãèí èíãéí

'ï 3ULFH õùô

/RZ 3î% ìêãè ìçãç ìæãä ìåãä ìæãä
ë ëìãí ëéãä ëçãê ëçãí ëêãé
ê ëëãè ééãä êíãí ëäãé éíãæ
é ëæãì êëãë êéãè êéãê êëãå

+LJK 3î% êíãé éíãå éçãä éåãê êäãê

(ï 0DUNHW FDSLWDOL]DWLRQ õù PLOOLRQô

/RZ 3î% êëì ëää êçí éìå ëäí
ë çêå æèå ååå åêí èêè
ê ççí ììéé ìíæä ìíåë æìè
é åìì ìéíê ììäè ììæê çäê

+LJK 3î% ìíæè ìåéæ ëëìí ìäéæ åæë

7KH VL]HðDGMXVWHG PRQWKO\ UHWXUQ IRU D VHFXULW\ LV GHpQHG DV WKH UHWXUQ IRU WKDW VHFXULW\ PLQXV WKH
PRQWKO\ SRUWIROLR UHWXUQ IRU WKH VL]H GHFLOH LQ ZKLFK WKH VHFXULW\ LV D PHPEHUï 3î% DQG SULRU UHWXUQ
SRUWIROLRV LQ WKH WDEOH DUH YDOXHðZHLJKWHG FRPELQDWLRQV RI WKHVH PRQWKO\ VL]Hð DGMXVWHG UHWXUQVï $OO
SRUWIROLRV DUH IRUPHG RQ 0DUFK êì RI HDFK \HDU XVLQJ \HDUðHQG DFFRXQWLQJ YDOXHV DQG 0DUFK êì
PDUNHW SULFHVï 6WRFNV ZLWK QHJDWLYH 3î% YDOXHV DUH H[FOXGHG IURP WKH VDPSOHï



7DEOH æ
6L]HðDGMXVWHG PRQWKO\ UHWXUQV õøô

IRU ëè SRUWIROLRV RI 1<6( DQG $0(; VWRFNV
UDQNHG pUVW E\ SULFHðWRðERRN UDWLR õ3î%ô

DQG WKHQ E\ SULRU UHWXUQ

$SULO ìäçë WR 'HFHPEHU ìääé õêäê REVHUYDWLRQVô

3ULRU 5HWXUQ

/RZHVW ë ê é +LJKHVW

$ï -DQXDU\

/RZ 3î% êãæì êãìê ëãìê ëãìè ìãêé
õìãêëô õíãçäô íãæç íãèê íãèè

ë íãäç ìãëå ìãéì ìãìí íãêå
õíãèæô õíãèíô õíãèêô õíãèéô õíãèëô

ê íãêè íãçç íãíè bíãìç bìãíæ
õíãçêô õíãæìô õíãêçô õíãééô õíãèëô

é íãäë bíãêç bíãíê bíãäë bíãåê
õíãèêô õíãèçô õíãéíô õíãéæô õíãæéô

+LJK 3î% bíãíå bíãíç bìãíê bìãíë bíãåé
õíãèæô õíãééô õíãéèô õíãèèô õíãèèô

%ï )HEUXDU\^'HFHPEHU

/RZ 3î% bíãìç íãìí íãìí íãêê íãêç
õíãëíô õíãìèô õíãìèô õíãìêô õíãìçô

ë bíãëì bíãíç bíãìì íãíé íãêä
õíãìèô õíãìèô õíãìêô õíãìëô õíãìèô

ê bíãìç bíãìç bíãíä bíãìí íãëæ
õíãìèô õíãìêô õíãììô õíãììô õíãìéô

é bíãêç bíãëå bíãíå íãíê íãéë
õíãìéô õíãìëô õíãìíô õíãìëô õíãìèô

+LJK 3î% bíãéê bíãíä íãëì íãéí íãìí
õíãìèô õíãìëô õíãììô õíãìêô õíãìæô

7KH VL]HðDGMXVWHG PRQWKO\ UHWXUQ IRU D VHFXULW\ LV GHpQHG DV WKH UHWXUQ IRU WKDW VHFXULW\ PLQXV WKH
PRQWKO\ SRUWIROLR UHWXUQ IRU WKH VL]H GHFLOH LQ ZKLFK WKH VHFXULW\ LV D PHPEHUï 3î% DQG SULRU UHWXUQ
SRUWIROLRV LQ WKH WDEOH DUH YDOXHðZHLJKWHG FRPELQDWLRQV RI WKHVH PRQWKO\ VL]HðDGMXVWHG UHWXUQVï $OO
SRUWIROLRV DUH IRUPHG RQ 0DUFK êì RI HDFK \HDU XVLQJ \HDUðHQG DFFRXQWLQJ YDOXHV DQG 0DUFK êì
PDUNHW SULFHVï 6WRFNV ZLWK QHJDWLYH 3î% YDOXHV DUH H[FOXGHG IURP WKH VDPSOHï



7 DEOH å
0 HDQ 0 RQWKO\ 3 U HPLD õøô DQG &RU U HODWLRQV % HWZHHQ 3 U HPLD

$FU RVV )LYH , QWHU QDWLRQDO 0 DU NHWV
ìäæè^ìääé

0H D Q 6 W D Q G D U G &R U U H OD W LR Q V

3 U H P LD ' H YLD W LR Q 8 ï. ï *H U P D Q \ -D S D Q 8 ï6 ï

$ï 6L]H ( oHFW

)U D Q F H í ãé æ ê ãç ç í ãí æ í ãì è bí ãí í í ãí æ
8 ï. ï í ãç í ê ãë ç í ãí ë í ãì ë í ãë é
*H U P D Q \ b í ãí ì ê ãí ê í ãí ä í ãí æ
-D S D Q í ãê è é ãì ì b í ãí ë
8 ï6 ï í ãæ ç é ãç ë

% ï ( î3 ( oHFW

)U D Q F H í ãæ è ê ãì æ í ãì ë í ãì ì í ãí æ í ãì è
8 ï. ï í ãé æ ë ãê è í ãí ë í ãí æ í ãì í
*H U P D Q \ í ãê é ë ãä í í ãí ë í ãì í
-D S D Q í ãé ä ë ãå å í ãí ì
8 ï6 ï í ãé ä ê ãê ê

&ï &)î3 ( oHFW

)U D Q F H í ãæ æ ê ãä ç í ãë ë í ãë é í ãí å í ãí ê
8 ï. ï í ãè æ ë ãå ä í ãì ì í ãí é í ãì é
*H U P D Q \ í ãé è ë ãæ ì í ãí ë í ãì ì
-D S D Q í ãé í é ãí í í ãì í
8 ï6 ï í ãè í ê ãé è

'ï 3 î% ( oHFW

)U D Q F H í ãå í é ãí é í ãì é í ãì ê bí ãí í í ãì ç
8 ï. ï í ãè æ ê ãì í í ãë í í ãì æ í ãë ä
*H U P D Q \ í ãì ä ë ãä ç í ãí ä í ãë è
-D S D Q í ãå é ê ãê í í ãì í
8 ï6 ï í ãè æ ê ãç í

7KH SUHPLD DUH FRPSXWHG LQGHSHQGHQWO\ LQ HDFK PDUNHWï 7KH SUHPLD DUH GHpQHG DV WKH GLoHUHQFH
LQ UHWXUQV EHWZHHQ HTXDOðZHLJKWHG SRUWIROLRV FRQWDLQLQJ VWRFNV IURPñ UHVSHFWLYHO\ñ WKH VPDOOHVW DQG
ODUJHVW TXDUWLOHV RI PDUNHW FDS LQ SDQHO $ñ WKH KLJKHVW DQG ORZHVW TXDUWLOHV RI (î3 LQ SDQHO %ñ WKH
KLJKHVW DQG ORZHVW TXDUWLOHV RI &)î3 LQ SDQHO &ñ DQG WKH ORZHVW DQG KLJKHVW TXDUWLOHV RI 3î% LQ
SDQHO 'ï 4XDUWLOH FXWRoV DUH GHWHUPLQHG VHSDUDWHO\ IRU HDFK PDUNHWï
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