ODULDWLRQVY EHWZHHQ 9LVXDOO\ (VWLP

2EMHFWIZXKHVSXUSRVH RI WKLV VWXG\ ZzDV WR FRPSDUH WKH DFWXDO &% YDOXHV RI WRRW}
YLVXDOO\ HVYWLPDWHG E\ H[SHULHQFHG SURVWKRGRQWLVWY DQG WR FRPSDUH SHUIRUPDQFH I

ODWHULDOV DQG/ RUIMKBERVWKRGRQWLVWY YLVXDOO\ HYWLPDWHG WKH PHVLRGLVWDO DQG E
DQJOHYV

0'&% DQG %/&$% UHVSHFWLYHO\ RI UDQGRPO\ VHOHFWHG SUHPRODU SUHSDUDV
W\SRGRQWYV 3UHSDUDWLRQV ZHUH VFDQQHG LQ WKUHH GLPHQVLRQV|DQG GLJLWL]H
PHDVXUHG E\ WKUHH GLPHQVLRQDO LPDJLQJ VRIWZDUH 'DWD ZHUH DQDO\JHG E\ )L
PXOWLSOH FRPSDULVRQV ZLWK WKH %RQIHUURQL DGMXVWPHQW

5HVXOWWMH PHDQ DFWXDO 0'&$ ZDV “ GHJUHHVY FRPSDUHG WR YLVXDO HVWL
“ DQG “ GHJUHHV 7KH PHDQ DFWXDO %/&$ ZDV “ GHJUHHV |
HVWLPDWHYV RI “ “ DQG “ GHJUHHV 7KH )ULH&PDQ WHVW UHVX
IRU 0'&% DQG $ 3 IRU %/&$%$ OXOWLSOH FRPSDULVRQV LQGLFDWHG WKDW WZR
SURYLGHG &% HVWLPDWHY WKDW ZHUH Y LPLDDRSBWR HDFE WWKWHKH ©OBRY XDO &% YDOXE
0'&%$ 3 DQ& %/&$3 DQ& ZKHUHDV RQH SURVWKRGRQWLVWYV |[SURYLGHG KLJ

FRPSDUHG WR WKH DFWXDO &% YDOXHV®PQG WKH RWKHU SURVWKRGRQWLVWYV

&RQFOXVLRQV 2QH RXW RI WKUHH RI SURVWKRGRQWLVWY JDYH KLJK &% HVWLPDWH
DFWXDO &% DQG RWKHU SURVWKRGRQWLVWVY HVWLPDWHV

L J

.H\ZRUG®RQYHUJHQFHRF/M@KIBISDUDWLRQ (VWLPDWHG
$FWXDO 6FDQQHG SUHSDUDWLRQV

$EEUHYLDWLRQV

&% &RQYHUJHQFH DQJOH '  7KUHH GLPHQVLRQDO  %&/$
%XFFROLQJXDO FRQYHUJHQFH DQJOH 0'&4% OHVLRGLVWDO FRQYHUJHQFH
DQJOH

,QWURGXFWLRQ

OLVVLQJ WHHWK DQG ORVW RU GHIHFWLYH WRRWK VWUXFWXUHYVY FDQ EH UHVWRUH
E\ YDULRXV W\SHV Rl IL[HG SURVWKHVHV WKH UHWHQWLRQ RI ZKLFK FDQ EH
DFKLHYHG E\ PDQ\ ZzD\V 7KH PRVW LPSRUWDQW UHWHQWLRQ WHFKQLTXH LV



OHDVW \HDUV Rl FOLQLFDO H[SHULHQREWDR FD® LEKID VGILRIGI IRH Q¥ KN BMI/Z KB WY RHDF
ZDV DWWHPSWHG 1R SRZHU DQDO\VLV ZDQ GHUKRIUPHWXDO &% IRU HDFK WRRWK SUL

7KH VHOHFWHG WRRWK SUHSDUDWLR‘i\ﬁggpﬁpvgﬁ%@@@@vg\/ﬁé%@)‘%@%i@éwyGM><

RSWLFDO SUHSDUDWLRQ VFDQQHU

*HUPDQ\ WR SURGXFH D ' UHQGHULQJ 7KHQ WKH ' GLJLWL]DWLRQ RI
HDFK SUHSDUDWLRQ ZDV HYDOXDWHG IRU WoEwXxDO %/&$ DQG 0'&$
OHDVXUHPHQWY ZHUH SHUIRUPHG ZLWK 0H\Y E@le@@¢$kawy éRQD“PXP HVWLPL
'LFH +ROGLQJV ,QF 1< 86$% 2QH RSHUDWK %%@H@KW Q OVFIE MKUHACH pHDO T
SURVWKRGROWLVWY SHUIRUPHG DOO PHDVXUNPHOWYV KHVRIWZ B U H

'DWD ZHUH DQDOHHGZLWK\NKH6WDWLVWLFD03DFNDJHIRU6RFLDO6FLHQFHV
VRIWZDUH SDFNDJH 6366 YHUVLRQ &KLFDJR ,/ 86$ OHDQV DQG

VWDQGDUG GHYLDWLRQV 6'V RI WKH HVWLPDWHG DQG DFWXDO &$V ZHUH



WR

WR

2YHUHVWLPDWHYV |Q

8QGHUHVWLPDWHYV| Q

7TRWDO

7DEOHUHTXHQFLHYV RI GLIIHUHQFHVY EHWZHHQHVWLPDWHG DQG DFWXDO FRQYHUJHC
FRUUHFW HVWLPDWHYV E\ HDFK HYDOXDWRU %/&%$ EXFFROLQJXDO FRQYHUJHQFH DQJ

7KH ILUVW HYDOXDWRU RYHUHVWLPDWHBG DQGQ®GHEHVWELPDWEAG B/&$ LQDV ZHOC
DQG RI WKH LQVWDQFHV UHVSHFWLY H&W LKL H YV WKIH VDK IKU & WHKYHDUD X 0"\’ & U3 K D GD G
RYHUHVWLPDWHG DQG XQGHUHVWLPDWHGIAMLQLQDQBURYV WK RKRHQWQVWBQRMBOXDWI
UHVSHFWLYHO\ 7KH ILUVW HYDOXDW R U%R&SH BNV PRIWHNGF RRSD M B G HW R VAWK P DRANHKG

%/&$ LQ DQG RI WKH LQVWDQFHV DMHVSDBIG V&IBYHIDOXAKLOH WKH WKLUG
HYDOXDWRU KDG RYHUHVWLPDWHG DQG XQGHUHVWLPDWHG RI WKH
LQVWDQFHV 7KH VHFRQG HYDOXDWRU DQYREY\R¥HREBYWLPDWHG LQ %/&$ DQG
0'&% LQ DQG Rl WKH LQVWDQFHV UHVSHFWLYRO\ 7KH DQJOH

PHDVXUHPHQWY ZHUH QRW QRUPDOO\ GLVWUHEXWRREY WKHUHRAHG WHW )i R gPDP X
WHVW DQG SUHGHWHUPLQHG PXOWLSO&$ FRPXHYLVPRQYHQAUH RVWEHHXHI YDOXDYV
JULHGPDQ WHV®W UHVX®WHGRWQDOO 0'&$SWKIHOXKWH G\ ZDV UHMHFWHG

DQG 3 IRU DOO %/&$ YDOXHV O0XOWKBOHFREERBLYRWXDO &3 YDOXHV DQG
WHVWV ZHUH SHUIRUPHG ZLWK WKH %RIBUUR Q| FRAVKIEWERGOH RBRVH WR WKR

FRPSDULVRQV SHU PHDVXUHPHQW 7DEOHzRr R| WKH WKUHH HYDOXDWRUV ZHUH DEO

&RPSDULVRO ; o vboXH DFWXDO YDOXH PRVWO\ ZLWKLQ GHJU
RYHUHVWLPDWHG WKH DQJOHV $00 WKUHI

$FWXDO 0'&$ (YDOXDWRU 0'&$ IUHHO\ ZLWKRXW VHOHFWLQJ IURP DQJOH R
PRVW VWXGHQWY DQG IDFXOW\ PHPEHUV DF

$FWXDO 0°&$ (YDOXDWRU 0'&3 WKH VDPH WRRWK SUHSDUDWLRQV ZKLFK
SFWXDO 0'45 (YDOXDWRU 0'&$ "LITHUHQFHV EHWZHHQ WKH HVWLPDWHG DQ
GHJUHHV DQG WKH HVWLPDWHV ZHUH PR

$FWXDO %/&$ (YDOXDWRU %/&$ YDOXHV $FFXUDF\ GHFUHDVHG ZLWK LQFUH

WR WKH VWXG\ E\ 1LFN HW DO SUHSDUDWLF

SFWXDO %/&$ (YDOXDWRU 9%/&$ E\' GHQWDO VWXGHQWY +HQFH HDFK SUH

SFWXDO %/&% (YDOXDWRU %/&$ $PRQJ WKH OLPLWDWLRQV RI WKH VWXG

(YDOXDWRU 0'&% (YDOXDWRU 0'&$

(YDOXDWRU 0'&% (YDOXDWRU 0'&$

QrP\'S ZHUH PDGH
(YDOXDWRU 0'&$ (YDOXDWRU 0'&$

(YDOXDWRU %/&$ (YDOXDWRU %/&$

(YDOXDWRU %/&$ (YDOXDWRU %/&$

(YDOXDWRU %/&%$ (YDOXDWRU %/&$

7DEOMXOWLSOH FRPSDULVRQV RI VLJQ WHVWV IRU HVYWLPDWHG DQG DFWXDO
FRQYHUJHQFH DQJOHYV

7ZR SURVWKRGRQWLVWY (YDOXDWRU DQG (YDOXDWRU SURYLGHG &%
HYVWLPDWHV WKDW ZHUH FORVH WR WKH DFWXDO YDOXHV IRU 0'&% 3 DQG



&RQFOXVLRQ (VVHU & .HUVFKEDXP 7 :LQNHOPDQQ 9 .UDJ
FRPSDULVRQ RI WKH YLVXDO DQG WHFKQLFDO

'LWKLQ WKH OLPLWDWLRQ RI WKH VWXGE\WKEWBROORZXCEQWWR QRO X VHRW \(GXFQ

EH PDGH *KDIRRU 5 5DKPDQ O GLGGLTXL $$ &RPSI
Rl SUHSDUHG WHHWK IXOO YHQHI

k 7ZR RXW RI WKUHH SURVWKRGRQWLVWYV ng\X,HLFLbMQ,([gQUH\gW,\;_PDWHV WKD'W°ZrUH
YHU\ FORVH WR WKH DFWXDO &$ YDOXHV .« piRRU 5 6LGGLTXL $$ 5DKPDQ 0 SVVH

k 2QH RXW RI WKUHH SURVWKRGRQWLVWYV DPYRIFH RHGX &S EHRAWILB DM BINVUWHKADW QZIKKWHG W
KLIJIKHU WKDQ WKH DFWXDO &% YDOXHV ,Q0®L® KLIKHUSWKDQ WKH RWKHU

SURVWKRGRQWLVWVd HVYWLPDWHV /HHPSRHO 3- /HPPHQV 3/ 6QRHN 3% YDQ V
FRQYHUJHQFH DQJOH RI WRRWK SUHSDUDWLR
"HQW U\
&RQIOLFW RI .QWHUHVW 1LFN '5 &ODUN 0 OLOHU - 2UGHOKHLGH & *F
7KH DXWKRU GHQLHV DQ\ ILQDQFLDO LQWMELPUW RRY B 6O WIRD NON XGH RW . ®W 6 UR XD
HILVWV FRQYHUJHQFH Rl SUHSDUHG WHHWK - 3URVWHKk
1RUGODQGHU - :HLU ' BWRIIHU : 2FKL 6

SUHSDUDWLRQV IRU IL[HG SURVWKRGRQWLFV
SHIHUHQFHYV 3DWHO 3% :LOGJRRVH '* :LQVWDQOH\ 5%
$&3 $PHULFDQ &ROOHJH RI 3URVWKRGRQWLVRQYHUJHGKH DIQFOHM PFKLHYHG LQ SRVWHU
SURVWKRGRQWLF WHUPV - 3URVWKHW 'HQw FURZQV (XU - 3URVWKRGRQW 5HVWRU "HQW
$0 2PDUL :0 $0O :DKDGQL $0 &RQYHUJHQFH DQJOH RFFOXVDO
UHGXFWLRQ DQG ILQLVK OLQH GHSWK RI IXO0 FURZQ SUHSDUDWLRQV PDGH E\
GHQWDO VWXGHQWY 4XLQWHVVHQFH ,QW
$\DG 0) ODJKUDEL $$ S5RVHQVWLHO 6) $VVHVVPHQW RI
FRQYHUJHQFH DQJOHV RI WRRWK SUHSDUDWLRQV IRU FRPSOHWH FURZQV DPRQJ
GHQWDO VWXGHQWYV - 'HQW
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