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Abstract  
This paper describes grade sawing procedures for improving 
lumber grade yield recovery from hardwood factory logs. 
Basic principles of hardwood lumber grades are applied to 
simplified sawing procedures to accomplish improved grade 
recovery. Discussion includes positioning surface defects in 
relation to opening faces. Special consideration is given to 
defects such as seams, end splits, and rot as well as sawing 
sweepy logs. While the head sawyer duties are the primary 
focus of this paper, edging and trimming considerations are 
also covered. 
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) R U H V W 3 U RGX F W V / DER U D W R U \ / )R U H V W 6 H U Y L F H
8 1 6 1 'HSD U WPHQ W R I $ J U L F X O W X U H

7KH SUD F W L F H R I V H O O L Q J W LPEH U DQG
O RJ V RQ D J UDGH ED V L V L V L Q W HQ V L I \ L QJ
WKH QHHG IR U V DZPL O O V W R V DZ VR WKD W
WKH\ Z L O O J H W W K H EH V W SR V V L E O H
J U DGH V R I O XPEHU I U RP WKH L U O R J V 1
8QIR U W XQD W H O \ / J U DGH V DZ LQJ ³NQRZ 0
KRZ´ DPRQJ VDZPL O O RSH U D W R U V L V
W RR R I W HQ LQDGHTXD W H 1 $V D FRQV H 0
TXHQFH / PDQ\ PL O O V D U H RSH U D W LQJ RQ
D QD U URZ PDUJ LQ ZKHQ WKH\ FRX OG EH
PDN LQJ D JRRG SUR I L W 1

6DZ LQ J I R U J U D G H L V Q R W S D U W L F X O D U O \
G L I I L F X O W W R PD V W H U RQ F H F H U W D L Q
ED V L F S U L Q F L S O H V D U H XQG H U V W R RG 1
$F W X D O O \ / PDQ\ VPD O O P L O O V J U D G H
V DZ W R V RPH G H J U H H / DQG W K H \ U H 0
TX L U H D W W H Q W L R Q W R RQ O \ D I HZ SR L Q W V
W R E H DE O H W R J H W J U H D W H U Y D O X H I U RP
WKH L U O R J V 1 7KH SX USR V H R I W K L V U H 0
SR U W L V W R V H W I R U W K D V D JX L G H I R U
V DZ\ H U V V RPH R I W K H ED V L F SR L Q W V
U H O D W L Y H W R G H Y H O R S L Q J W K H EH V W
V W D QG D U G J U DG H V R I O XPEH U I U RP
KD U GZRRG O R J V 1

7KH G H Y H O R SPHQ W R I K L JK H U J U D G H V
U H TX L U H V QR W RQ O \ D V N L O O I X O V DZ\ H U
EX W V N L O O I X O H G J H U DQG W U LPV DZ RS 0
H U D W R U V D V ZH O O 1 (PS O R \ H H V PXV W
NQRZ KRZ W R HG J H DQG W U LP WK H
ER D U G V S U RGX F HG V R D V W R PD LQ W D L Q
R U U D L V H W K H J U D G H L Q W HQG HG E\ W K H
V DZ\ H U 1 7KH L U V N L O O V D U H R I W H Q
HTXD O O \ D V LPSR U W D Q W D V W K H V DZ 0
\ H U ¶ V 1 5H FRPPHQGD W L R Q V I R U E R W K
V DZ L Q J W K H O R J DQG HGJ L Q J DQG
W U LPPLQJ W K H O XPEH U D U H F R Y H U HG L Q
W K L V U H SR U W 1 7KH V H U H F RPPHQGD 0
W L R Q V D U H QR W W K H I L Q D O D Q VZH U W R D O O
J U D G H 0 V DZ LQ J S U RE O HPV 1 7KH U H D U H
W R R PDQ\ Y D U L D W L R Q V L Q G H I H F W
F K D U D F W H U L V W L F V E H WZH HQ O R J V I R U
DQ \ V X FK D V V XPS W L R Q 1 1HYH U W K H O H V V /
W K H \ V KRX O G KH O S W KR V H XQ I DP L O L D U
Z L W K J U DG H V DZ LQ J W R J H W PR U H
Y D O X H RX W R I W K H L U O R J V 1 7KH H [SH U L 0
HQ F HG V DZ\ H U V KRX O G D O V R I L Q G W K HP
KH O S I X O 1
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7R GR DQ H I I H F W L Y H M RE R I GHYH O RS LQJ
J UDGH V / L W L V H V V HQ W L D O W R KDYH D JRRG
ZRUN LQJ NQRZ O HGJH R I W KH KD UGZRRG
JUDGH UX O H V R I W KH 1D W L RQD O +D UG 0
ZRRG /XPEH U $V VR F L D W L RQ / H VSH 0
F L D O O \ W KH GH I H F W O LP L W D W L RQ V 1 )R U
WKR V H ZKR D U H XQ I DPL O L D U Z L W K WKH
KD UGZRRG OXPEHU J U DGH V / V H H ³$Q
,Q W U RGXF W L RQ W R *UDGH +DUGZRRG
/XPEHU ´ +1 9 9 4, DQG ³$Q , O O X V W U D W HG
*X LG H W R +DUGZRRG /XPEHU *UDGH V ´
+1 9 9 2, I U RP WKH 1D W L RQD O +D UGZRRG
/XPEH U $ V V R F L D W L R Q 1

2I I L U V W LPSRU W DQFH LQ V DZ LQJ I R U
J U DGH L V W R U H FRJQ L ] H WKD W GH I H F W V /
VX FK D V NQR W V / KR O H V / DQG EXPSV / RQ
D O R J I D F H Z L O O R F FX U LQ U H O D W L Y H O \
W KH V DPH S O D F H RQ D ERD UG VDZHG
I U RP WKD W I D F H 1 $V VKRZQ LQ I L J 0
XU H 1 / W KH GH I H F W V D U H D F WXD O O \
LQG L F D W R U V R I W KH J U DGH R I O XPEHU
WKD W PD\ GHYH O RS I U RP WKD W I D F H 1 , W
PXV W D O V R EH U H FRJQ L ] HG WKD W W K H
SR V L W L RQ V R I D O O W KH V DZ LQJ I D F H V D U H
I L [ HG D V VRRQ D V WKH I L U V W I D F H L V
V DZHG / DQG SR W HQ W L D O O \ W KH O XPEHU
J U DGH L V H V W D E O L V K H G I R U W K H ZKR O H
O R J 1

) L JX U H 1 1 0 06X U I D F H G H I H F W V L Q G L F D W H
J U D G H 1

2EY L RX V O \ / \ RX F DQQR W F K DQJ H W K H
O R F D W L R Q R I W K H G H I H F W V L Q R U G H U W R
J H W E H W W H U J U D G H V / EX W \ RX F DQ
V H O H F W W K H V DZ LQ J I D F H V RQ W K H O R J
V R W K D W W K H G H I H F W V D U H O R F D W H G D W
W K H HG J H V R U F R U Q H U V ZKH U H W K H \ F DQ
EH HG J HG R I I 1

7K L V L V R Q H R I W K H PR V W LPSR U W D Q W
S U L Q F L S O H V R I V DZ LQJ I R U J U D G H 1
&RQ V HTX HQ W O \ / EH I R U H DQ \ V DZ L Q J L V
G RQ H / W K H V DZ\ H U PX V W NQRZ ZKH U H
D O O W K H G H I H F W V D U H V R W K D W K H F DQ
S O D F H W K H I R X U V DZ LQ J I D F H V DPRQJ
W K HP LQ VX FK D ZD \ W K D W K H Z L O O J H W
W K H E H V W J U D G H I U RP WK H O R J D V D
ZKR O H 1

$V W K H O R J L V E H L Q J U R O O H G RQ W K H
F D U U L D J H / W K H V DZ\ H U PX V W V F DQ L W V
H Q W L U H V X U I D F H DQG QR W H W K H SR V L W L R Q
R I D O O G H I H F W V 1 7KHQ KH VKRX O G S O D F H
W K H O R J RQ W K H F D U U L D J H V R W K D W W K H
G H I H F W V Z L O O E H O R F D W H G D W W K H H G J H V
+ F R U Q H U V , R I W K H V DZ LQ J I D F H V ZKH U H
W K H \ F DQ EH HG J HG R I I / O H D Y L Q J W K H
O D U J H U F O H D U D U H D V U H TX L U H G I R U W K H
K L JK H U J U D G H V 1

) L JX U H 2 L O O X V W U D W H V KRZ I D L O X U H W R
U H F R JQ L ] H W K L V SR L Q W F DQ U H VX O W L Q
O R V V R I J U D G H 1 ) L JX U H 2$ VKRZV W K H
SR V L W L R Q R I W K H V DZ LQ J I D F H V O R F D W H G
RQ W K H ED V L V R I F O H D U I D F H V U D W K H U
W K DQ G H I H F W V / ZK L O H 2% VKRZV W K HP
O R F D W H G RQ W K H ED V L V R I G H I H F W V 1

) L JX U H 3 V KRZV KRZ WKH I R X U I D F H V
L Q V N H W F K $ R I I L J X U H 2 ZRX O G G H 0
Y H O R S 1 6RPH F O H D U O XPEH U ZRX O G EH
RE W D L Q H G I U RP WZR I D F H V EX W W K H SR 0
V L W L R Q R I W K H G H I H F W V ZRX O G S U H Y HQ W
J H W W L Q J O XPEH U R I J U D G H V K L JK H U
W K DQ 1R 1 1 &RPPRQ I U RP WK H R W K H U
WZR I D F H V 1



3 

) L JX U H 2 1 0 03R W HQ W L D O V DZ LQ J I D F H V
RQ W K H V DPH O R J 1

) L JX U H 3 1 0 06DZ LQ J I D F H V ED V H G RQ
F O H D U I D F H V 1

) LJX U H 4 VKRZV KRZ WKH I RX U I D F H V LQ
VNH W FK % R I I L JX U H 2 ZRX OG GHYH O RS 1
7KH GH I H F W V D U H O R F D W HG D W W KH HGJH V
R I W KH I D F H V LQ D SR V L W L RQ W R EH
HGJHG R U U L SSHG R I I 1 7KXV / D O O I RX U
I D F H V R I W KH O R J LQ VNH W FK % ZRX OG
SURGXFH VRPH ) L U V W V DQG 6H FRQGV
+)$6 , J U DGH O XPEHU / ZKL FK ZRX OG
U H VX O W L Q D K L JKH U J U DGH \ L H O G W KDQ
WKD W SR V V L E O H I U RP WKH O R J LQ
I L JX U H 3 .

:KHQ ORJ V D U H F O H D U / H[ F HS W W KD W
W KH\ KDYH 2 R U 3 GH I H F W V Z L W K LQ ZKD W
PLJK W EH FRQV LG H U HG 1 I D F H / W KH
I D F H V VKRX OG D O V R EH SR V L W L RQHG VR
WKD W W KH GH I H F W V F RPH WR WKH L U HGJH V /

) L JX U H 4 1 0 06DZ LQ J I D F H V ED V H G RQ
G H I H F W V 1
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D V V KRZQ LQ I L J X U H 5$ 1 7KH DG 0
M R L Q L Q J I D F H V Z L O O W K HQ S U RGX F H )$6
O XPEH U 1

, I W K H G H I H F W V K DG EH HQ L Q F O X G HG L Q
W K H F HQ W H U R I R Q H I D F H / D V V KRZQ LQ
I L J X U H 5% / RQ O \ 1R 1 1 &RPPRQ
ZRX O G EH RE W D L Q H G I U RP WKD W I D F H 1

) L JX U H 5 1 0 03R W HQ W L D O V DZ LQ J I D F H V
RQ D O R J Z L W K I HZ G H I H F W V 1

:KHQ GH I H F W V D U H O R F D W H G RQ RQ H
SR U W L R Q R I W K H O R J / W K H \ V KRX O G EH
L Q F O X G HG L Q RQ H I D F H / D V V KRZQ LQ
I L J X U H 6 1

(YHQ ZKHQ W K H G H I H F W V D U H V F D W W H U H G
R Y H U W K H HQ W L U H V X U I D F H R I W K H O R J / L W
V W L O O S D \ V W R O R F D W H W K H J U R V V G H 0
I H F W V R Q W K H HG J H V R I W K H I D F H V 1
/XPEH U R I )$6 J U DG H PD\ QR W E H
RE W D L Q HG / EX W W K H S H U F HQ W D J H R I
1R 1 2 DQG 1R 1 3 &RPPRQ Z L O O R I W H Q
EH U H GX F HG 1

) L JX U H 6 1 0 0'H I H F W V J U RXS HG L Q RQ H
I D F H 1

:KHQHY H U L W L V S R V V L E O H / \ RX VKRX O G
V DZ W K H SRR U I D F H I L U V W / D V V KRZQ LQ
I L J X U H 7 1 7K L V Z L O O S U R Y L G H D I L UP
EHD U L Q J I U RP ZK L F K W R V DZ W K H EH W 0
W H U I D F H V I R U J U D G H / DQG L W Z L O O U H 0
GX F H W K H SR V V L E L O L W \ R I P L V F X W O XP 0
EH U 1 6DZ LQ J W K H SRR U I D F H I L U V W Z L O O
D O V R V S H HG XS W D S H U V DZ L Q J / EH F DX V H
L W Z L O O H O LP LQ D W H W K H Q H HG W R V H W R X W
W K H RSSR V L W H J R RG I D F H V 1

) L JX U H 7 1 0 06DZ LQ J SRR U I D F H V I L U V W 1

%HF DX V H W K H K L JK 0 J U D G H SR U W L R Q R I
W K H O R J L V X V X D O O \ W K H RX W H U SR U W L R Q /
W K H E H V W J U D G H F DQ EH RE W D L Q HG E\
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V DZ LQJ SD UD O O H O W R W KH ED UN > W KD W L V /
E\ W DSH U V DZ LQJ 1 7K L V Z L O O U H VX O W L Q
W KH PRV W I X O O 0 O HQJ WK ERD UG V Z L W K
I HZHV W GH I H F W V DQG WKH O D U JH U F O H D U
FX W W L QJ V U HTX L U HG I R U W KH K L JKH U
J U DGH V 1

:KHQ ORJ V KDYH RQ O \ RQH K L JK 0J UDGH
I D F H / L W L V LPSR U W DQ W W KD W L W EH
S O D F HG DJD LQ V W W KH NQHH V D V LQG L 0
F D W HG LQ I L JX U H 8$ 1 / LNHZ L V H / O R J V
Z L W K WZR K LJK 0J U DGH I D F H V DG M R LQ LQJ
VKRX OG KDYH WKR V H I D F H V S O D F HG GRZQ
DQG DJD LQ V W W KH NQHH V D V LQ I L J 0
XU H 8% 1 7KXV / U H JD UG O H V V R I ZKH WKH U
WKH O R J L V W X UQHG XS +1 8 0� , R U GRZQ
+9 0� , / W KH SRR U I D F H V RSSR V L W H W KH
JRRG I D F H V Z L O O E H V DZHG I L U V W 1 7KH
JRRG I D F H V Z L O O W KHQ EH SD U D O O H O W R
W KH V DZ / DQG WKH\ F DQ EH EURXJK W W R
WKH V DZ ZL WK D PLQ LPXP R I WX UQ LQJ 1

, I W KH O R J KD V D SRR U I D F H DQG RSSR 0
V L W H JRRG I D F H V W KD W PXV W EH V H W RX W /
W KH SRR U I D F H VKRX OG EH V DZHG I L U V W
W R S URY LGH D I L UP EHD U LQJ 1 ,Q D O O
F D V H V / W KH SRR U I D F H V VKRX OG EH
VDZHG O L JK W O \ 1 2I W HQ RQ O \ D V O DE R U
D W PRV W RQH R U WZR VKR U W ERD UG V Z L O O
E H VX I I L F L HQ W W R S URY LGH D I L UP
EHD U LQJ 1 *RRG I D F H V VKRX OG EH
VDZHG GHHS +XVXD O O \ V H YH U D O FX W V , /
DQG WKH SRR U I D F H V VKRX OG EH V DZHG
D I W H U W KH EH W W H U J U DGH V D U H W DNHQ
I U RP WKH JRRG I D F H V 1

:KHQ JRRG I D F H V D U H WX UQHG WR WKH
V DZ / W KH O R J VKRX OG EH V O DEEHG W R
DERX W D 6 -1 / 20 L Q FK I D F H + FRQV L V W HQ W
Z L W K WKH U HTX L U HG F DQ W Z LG WK , RQ WKH
I L U V W FX W 1 7K L V Z L O O J L Y H W KH PLQ L 0
PXP ZLG WK I R U DQ )$6 ERD UG RQ WKH

O D U J H U G L DPH W H U O R J V V KRZQ LQ
I L J X U H 9$ 1 )R U O R J V XQG H U 1 3 L Q F K H V
L Q G L DPH W H U / V O D E RQ O \ W R D ERX W
D 4 - 1 / 20 L Q F K I D F H + I L J 1 9% , / W K H
P LQ LPXP ZLG W K I R U ER D U G V R I W K H
6 H O H F W V J U D G H 1 7KH G H I H F W D U H D RQ

) L JX U H 8 1 0 0 +$ , S O D F LQJ WKH O R J Z L W K
RQH JRRG I D F H > +% , S O D F LQJ D O R J
Z L W K DG MR LQ LQJ K L JK 0J U DGH I D F H V 1

) LJX U H 9 1 0 0 +$ , V O DEE LQJ I R U PLQ L 0
PXP ZLG WK U HTX L U HG I R U D ERD UG R I
)$6 JUDGH > +% , V O DEE LQJ I R U W KH
PLQ LPXP ZLG WK U HTX L U HG I R U D
ERD UG R I 6 H O H F W V J U DGH 1
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VPD O O O R J V L V R I W H Q F O R V H W R W K H ED U N
DQG SR V V L E O \ RQ O \ RQ H 6 H O H F W V ER D U G
Z L O O E H RE W D L Q H G 1 7KH &RPPRQ
I D F H V V KRX O G E H V O D EE HG O L J K W O \ W R
D ERX W D 3 - 1 / 20 L Q F K I D F H + W K H P LQ L 0
PXP ZLG W K I R U &RPPRQ O XPEH U , L Q
R U G H U W R J H W W K H PR V W V F D O H I U RP WKH
O R J 1

:KHQ W DS H U V DZ LQJ O R J V Z L W K RSSR 0
V L W H J R RG I D F H V / W K H VPD O O H QG R I
W K H O R J V PX V W E H V H W R X W I R U H D F K
I D F H V R W K D W W K H ED U N I D F H Z L O O E H
SD U D O O H O W R W K H V DZ FX W + I L J 1 1 0, 1
7K L V Z L O O S U RGX F H D W D S H U H G F DQ W
W K D W Z L O O U H TX L U H ³ V TX D U L Q J ´ R U
³ V W U D L J K W HQ L Q J 1 ´

) L J X U H 1 01 0 07DSH U V DZ LQJ 1

'R QR W U HPRY H W K H W D S H U RQ W K H
I L U V W J R RG I D F H > V DZ W K H RSSR V L W H
J R RG I D F H / W K HQ ³ V W U D L J K W HQ ´ W K H O R J
D V V KRZQ LQ I L J X U H 1 11 7R U HPRYH
W D S H U V H W E D F N W K H W D S H U O H Y H U /

DG Y DQ F H W K H NQ H H V / DQG U HPRY H
VKR U W 10 L Q F K ZHG J H 0 HQG ERD U G V XQ 0
W L O W K H F DQ W L V ³ V TX D U HG 1 ´ 7KH VKR U W
ER D U G V F DQ EH V D O Y D J HG E\ W U LPP LQJ
W K H ZHG J H HQG 1

) L JX U H 1 11 0 05HPRY L Q J W D S H U 1

, Q V RPH O R F D O L W L H V / W D S H U H G O XPEH U /
SD U W L F X O D U O \ R I )$6 DQG 6 H O H F W V
J U D G H V / L V D F F H S W D E O H L Q W K H W U D G H 1
7KH U H I R U H / L W PD \ QR W E H Q H F H V V D U \
W R V W U D L J K W HQ K L JK 0 J U DG H W D S H U H G
F DQ W V 1 , Q V X FK F D V H V / W K H ZHG J H 0
V K DSHG O RZ 0 J U DG H KH D U W S R U W L R Q L V
X V X D O O \ G L V F D U G HG 1

:KHQ W R 7X UQ W R D 1HZ 6DZ LQ J )D F H

7KH G H F L V L R Q D V W R ZKHQ W R W X U Q W R
D Q HZ I D F H F DQ EH DQR W K H U N H \ SR L Q W
L Q L Q F U H D V L Q J W K H \ L H O G R I K L JK H U
J U D G H V 1 $V ZD V L QG L F D W H G S U H Y L 0
RX V O \ / SRR U I D F H V V KRX O G EH V O D EEHG
R U D W PR V W RQ O \ D I HZ VKR U W ER D U G V
V KRX O G EH W D N HQ W R S U R Y L G H D I X O O 0
O H Q J W K EH D U L Q J 1 6DZ LQ J SRR U I D F H V
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W R R G H HS O \ PD\ U RE J U D G H V F D O H
I U RP ERD UG V RQ W K H DG M R L Q L Q J I D F H V 1

) L JX U H 1 21 0 07X UQ W R D YR L G O R V V R I
J U D G H V F D O H 1

7KH G DQJ H U R I J U D G H 0 V F D O H O R V V D O V R
KR O G V W U X H ZKHQ JRRG I D F H V D U H E H 0
L Q J V DZHG 1 :KHQ D JRRG I D F H L V
W X U Q HG W R W K H V DZ / W K H U H F RP 0
PHQGHG S U D F W L F H L V W R V DZ G H HS XQ 0
W L O W K H J U D G H G U RS V E H O RZ W KD W
S U RP L V H G E\ W K H DG M R L Q L Q J I D F H V 1 $V
VKRZQ LQ I L J X U H 1 2/ W K H V DZQ I D F H
K D V G U RSSHG W R D &RPPRQ J U DG H /
EX W W K H DG M R L Q L Q J I D F H V S U RP L V H
)$6 O XPEH U 1 , I R Q H PR U H O L Q H L V
V DZQ / J U D G H V F D O H Z L O O E H W D N HQ
I U RP WK H DG M R L Q L Q J I D F H V D V L QG L 0
F D W H G E\ W K H D U U RZ 1 )R U D Y H U D J H
TX D O L W \ O R J V / L J QR U L Q J W K L V V L Q J O H
SR L Q W F DQ PDNH D G L I I H U H Q F H R I D V
PXFK D V '2 0 SH U W KRX V DQG ER D U G
I H H W ZKHQ W K H S U L F H G L I I H U H Q W L D O
L V '2 0 0 E H WZH HQ )$6 DQG 1R 1 1
&RPPRQ 1

7K L V S U D F W L F H V KRX O G EH I R O O RZHG
H Y HQ L I W K H K H D U W S R U W L R Q L V W R E H
V DZHG L Q W R W L H V R U W LPEH U V 1 7RR R I 0
W H Q D V DZ\ H U F RQ F HQ W U D W H V RQ W K H

I L Q D O V L ] H R I W K H W L H V R U W LPEH U V
Z L W K W K H U H V X O W W K D W K H O R V H V J U D G H
V F D O H I U RP WK H DG M R L Q L Q J I D F H V 1

7K L V O R V V / R I J U D G H V F D O H L V V KRZQ
LQ I L J X U H 1 3/ ZKH U H G LPHQ V L RQ : L V
W K H V L ] H R I W K H I L Q D O L W HP 1 $ W G L 0
PHQV L RQ 2 / W K H J U D G H G U RS V E H O RZ
W K H J U D G H R I W K H DG M R L Q L Q J I D F H / EX W
RQ O \ RQ H R U WZR FX W V U HPD LQ W R W K H
I L Q D O G LPHQ V L RQ 1 7DN L Q J W K H WZR
FX W V / D V V KRZQ D W 7 / U R E V J U D G H
V F D O H I U RP WK H SR W HQ W L D O O \ K L JK H U
J U D G H V R I W K H DG M R L Q L Q J I D F H 1 , W Z L O O
S D \ W R W X U Q W R W K H I D F H L QG L F D W H G E\
7 1 $ I W H U W K L V K L JK 0 J U D G H I D F H L V
V DZQ / \ RX F DQ U H W X U Q W R 2 I R U I L Q D O
V L ] L Q J 1 7K L V S U R F H V V R I ZR U N L Q J
D U RXQG W K H O R J L V F RQ V L G H U H G S U R I 0
L W D E O H L I L W U H V X O W V L Q U D L V L Q J J U D G H
I U RP 1R 1 3 &RPPRQ W R 1R 1 2 &RP 0
PRQ 1 /R F D O PD U N H W F RQG L W L R Q V / R I
F RX U V H / Z L O O J R Y H UQ W K H G H F L V L R Q I R U
W X U Q L Q J I R U W K H O RZH U J U D G H V 1 :KHQ
I D F W R U \ J U D G H V D U H W K H PD L Q RE M H F 0
W L Y H / L W K D V E H HQ I RXQG S U R I L W D E O H W R
W X U Q W R Q HZ I D F H V XQ W L O W K H J U D G H
G U RS V E H O RZ 1R 1 2 &RPPRQ 1

) L JX U H 1 31 0 07X UQ L Q J ZKHQ ER [ L Q J
W K H KH D U W 1
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/RJV Z L W K 6SHF L I L F 'H I H F W V

8S WR WK L V SR LQ W / HPSKDV L V KD V EHHQ
J L Y HQ W R GH I H F W V RQ WKH ED UN VX U 0
I D F H V 1 7KH IR O O RZ LQJ H[DPS O H V / KRZ 0
HYH U / VKRZ KRZ ORJ V Z L W K HQG GH 0
I H F W V / VZHHS / DQG VHDPV VKRX OG EH
VDZHG 1 %\ DSS O \ LQJ WKH SU LQ F L S O H V
J L Y HQ LQ WKH V H H[DPS O H V / W KH V DZ\H U
Z L O O TX L F N O \ O H D UQ KRZ WR VDZ ORJ V
WKD W F RQ W D LQ WKH V H GH I H F W V / H L W KH U
V LQJ O \ R U LQ FRPE LQD W L RQ 1

/RJV Z L W K VZHHS R I 3 L Q FKH V R U PRUH
W R 1 6 I H H W R I O HQJ WK VKRX OG EH V DZHG
Z L WK WKH ERZ LQ WKH S O DQH R I RQH R I
W KH FX W W L Q J I D F H V / D V VKRZQ LQ I L JX U H
1 41 7R DF FRPS O L VK WK L V / S O D F H W KH
ERZ WRZD UG WKH V DZ DQG VDZ GHHS
HQRXJK W R SURGXFH D I L UP EHD U LQJ 1
6RPH VKR U W ERD UG V PD\ EH SUR 0
GXFHG / EX W W KH O R J VKRX OG EH V DZHG
QR GHHSH U W KDQ QHFH V V D U \ W R JH W D
I X O O 0 O H QJ WK EHD U L QJ VX U I D F H I U RP
ZK L FK W R V DZ WKH DG MR LQ LQJ I D F H V 1

) LJX U H 1 41 0 06DZ LQJ O RJ V Z L W K VZHHS 1

$V VKRZQ LQ I L JX U H 1 4/ W KH O RZ 0J UDGH
KHD U W SR U W L RQ H[ W HQGV LQ W R WKH VKR U W
ERD UG V W DNHQ I U RP WK L V I D F H 1

7KH DG MR LQ LQJ ERD UG V VKRX OG EH
VDZHG GHHS / W X UQHG 1 8 0° / DQG WKHQ
WKH RSSRV L W H I D F H V VKRX OG EH V DZHG
WR WKH GRJERD UG 1 7K L V Z L O O U H VX O W L Q
W KH O D U JH V W SR V V L E O H DPRXQ W R I K L JK 0
J U DGH O XPEHU / EHFDX V H L W Z L O O S O D F H
W KH KHD U W L Q W KH V DPH S O DQH D V W KH
V L G H I D F H V 1

:LWK O RJ V 1 4 I H H W O RQJ R U O RQJH U / W KH
ERD UG V D U H R I W HQ FX W LQ WZR EH I R U H
W KH\ D U H HGJHG 1 :LWK O RJ V R I VPD O O
G L DPH W H U W KD W KDYH RQ O \ D VPD O O
VZHHS +RQH WKD W W KH VDZ FDQ UHD FK
WK URXJK , / W KH ERZ PD\ EH S O D F HG XS
R U GRZQ RQ WKH F D U U L D JH I R U W KH I L U V W
FX W / V DZHG W R WKH KHD U W / W KHQ WX UQHG
1 8 0� / DQG VDZHG WR WKH GRJERD UG 1
7K L V S UR F HGX UH L V QR W U H FRPPHQGHG
XQ O H V V GRJJ LQJ GHY L F H V D U H LQ W L S 0
W RS FRQG L W L RQ W R SU HYHQ W W KH O R J
I U RP FKD W W H U L QJ DQG V O L SS LQJ RQ WKH
KHDGE O R FNV 1

/RJV Z L WK VS L U D O V H DPV VKRX OG EH
S O D F HG RQ WKH F D U U L D JH Z L W K WKH I D F H
FRQ W D LQ LQJ WKH V HDP WRZD UG WKH V DZ
+ I L J 1 1 5, 1 &RQV LG H U W K L V W KH SRR U I D F H
DQG VDZ RQ O \ I R U D I L UP EHD U L QJ 1
7KHQ VXF F H V V L Y H O \ V DZ WKH JRRG
I D F H V I R U W KH K L JKH U J U DGH V / V DZ LQJ
WKH I D F H Z L W K WKH V HDP OD V W 1 :KHQ
WKH V HDP H[ W HQG V LQ W R D V H FRQG I D F H /
S O D F H W KH O R J RQ WKH F D U U L D JH Z L W K
RQH HQG R I W KH V HDP D W W KH ER W W RP
R I WKH I L U V W I D F H 1 (DFK R I W KH V H I D F H V
VKRX OG EH V O DEEHG 1 /XPEH U VKRX OG
EH W DNHQ I U RP WKHP RQ O \ D I W H U W K H
K L JKH U J U DGH V KDYH EHHQ W DNHQ I URP
WKH R WKH U I D F H V 1

/RJV Z L WK D V W U D L JK W V HDP VKRX OG EH
S O D F HG Z L W K WKH V HDP D W W KH W RS R I
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W K H I L U V W I D F H + I L J .  1 5, 1 &RQ V L G H U W K H
I D F H V D G M R L Q L Q J W K H V H DP D V SRR U
I D F H V DQG V DZ W K HP I L U V W / EX W RQ O \
G H HS HQRXJK W R S U R Y L G H D I L UP
EHD U L Q J 1 /XPEH U V KRX O G EH W D N HQ
I U RP WK H V H I D F H V D I W H U W K H K L JK H U
J U D G H V KD Y H E H HQ W D N HQ I U RP WKH
R W K H U I D F H V 1 $JD L Q / V DZ W K H JR RG
I D F H V G H HS 1

) L JX U H 1 51 0 06 DZ LQ J O R J V Z L W K V H DPV 1

/RJ V W K D W K D Y H U R W / GR ] H / ZR UP 0
KR O H V / DQG VK DNH U H V W U L F W H G W R DQ
D U H D L Q W K H RX W H U ] RQ H R I W K H O R J
V KRX O G EH S O D F H G Z L W K W K H D I I H F W H G
D U H D W R W K H V DZ / D V V KRZQ LQ I L J 0
X U H 1 61 , I S U D F W L F D O / W K H D I I H F W H G

) L JX U H 1 61²6DZ LQJ O R J V Z L W K U R W /
GR ] H / DQG ZR UQ KR O H V 1

 

D U H D V KRX O G EH L Q F O X G HG L Q RQ H
I D F H 1 6 DZ W K L V I D F H G H HS HQRXJK W R
S U R Y L G H D I L UP EHD U L Q J / DQG V DZ WK H
E H W W H U I D F H V I R U W K H K L JK H U J U D G H V 1

('*,1* $1' 75,00,1*

$V S U H Y L R X V O \ PHQ W L R Q HG / W K H J U D G H
R I D ER D U G PD\ EH RQ O \ SD U W O \ H V 0
W D E O L V K HG D W W K H K H DG V DZ 1 *UDG H
DQG V F D O H F DQ EH O R V W D W W K H H G J H U
DQG W U LP V DZ XQ O H V V F O R V H D W W H Q W L R Q
L V S D L G W R F H U W D L Q J U DG H U H TX L U H 0
PHQ W V 1 )R U W K L V U H D V RQ / L W L V H V S H 0
F L D O O \ LPSR U W D Q W W K D W W K H HG J H U DQG
W U LPV DZ RSH U D W R U V E H ZH O O J U R XQG HG
L Q W K H G H I H F W O LP L W D W L R Q V DQG W K H
O H Q J W K DQG Z LG W K U H TX L U HPHQ W V R I
W K H Y D U L R X V J U D G H V 1 & O R V H D W W H Q W L R Q
W R W K H I R O O RZ L Q J U H F RPPHQGD W L R Q V
Z L O O U H V X O W L Q D PR U H H I I H F W L Y H M R E
R I H G J L Q J DQG W U LPPLQJ 1

(GJ L Q J

$Q\ Z LG W K / I U RP WK H J U H HQ Z LG W K R I
3 - 3 / 8 L Q F K H V XS / L V S H UP L W W H G L Q
KD U GZRRG I D F W R U \ O XPEH U 1 7KH RE 0
M H F W L Y H R I H G J L Q J L V W R R E W D L Q W K H
Z LG H V W ER D U G V SR V V L E O H Z L W K L Q W K H
G H I H F W O LP L W D W L R Q V R I W K H J U D G H V 1
7KH V H O LP L W D W L R Q V S U L Q F L S D O O \ F RQ 0
F H U Q W K H )$6 J U DG H / DQG I U H TX HQ W O \
W K H PR V W SX ] ] O L Q J L V W K H DPRXQ W R I
ZDQ H W K D W F DQ EH O H I W R Q DQ )$6
ER D U G 1

7K U H H ZDQH U H V W U L F W L R Q V L Q W K H )$6
J U DG H D U H H V S H F L D O O \ LPSR U W D Q W W R
HG J L Q J DQG W U LPPLQJ 1 7ZR R I W K HP
Z L O O E H G L V F X V V H G KH U H DQG W K H W K L U G
XQG H U W U LPPLQJ 1
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7KH UX O H V D O O RZ ZDQH W R W K H DPRXQ W
R I RQ H 0 WZ H O I W K R I W K H V X U I D F H D U H D
R I W K H ER D U G / H [S U H V V H G L Q V TXD U H
L Q F K H V + I L J 1 1 7, 1 7KX V / I R U H Y H U \
1 4 4  V TX D U H L Q F K H V R I V X U I D F H D U H D
RQ RQ H I D F H R I W K H ER D U G / 1 2 V TX D U H
L Q F K H V F DQ EH ZDQH 1 6 L Q F H W K H
V TX D U H 0 I R R W V F D O H D QG W K H V X U I D F H
ER D U G 0 I R R W V F D O H D U H H TX D O / W K H
DPRXQ W R I ZDQH SH UP L W W H G RQ D
ER D U G F DQ EH G H W H UP LQ HG V LPS O \ E \
PX O W L S O \ L Q J W K H V X U I D F H ER D U G 0 I R R W
V F D O H E \ 1 21 )R U H [ DPS O H / W K H
DPRXQ W R I ZDQH SH UP L W W H G L Q W K H
)$6 J U DG H I R U D ER D U G V F D O L Q J
6 ER D U G 0 I H H W + V X U I D F H PHD VX U H , L V
6 W LPH V 1 2 R U 7 2 V TX D U H L Q F K H V 1

) L JX U H 1 71 0 0:DQH SH UP L W W H G L Q W K H
)$6 J U D G H 1

7KH UX O H V I X U W K H U O LP L W W K H DPRXQ W
R I ZDQ H RQ H D FK HG J H R I D Q )$6
ER D U G W R D W R W D O O H Q J W K R I QR W PR U H
W K DQ RQ H 0KD O I W K H O H Q J W K R I W K H
ER D U G 1 7KX V / V W U L S V R I ZDQH 7 I H H W
O R Q J D U H S H UP L W W H G RQ H D FK HG J H R I
D 1 40 I R R W ER D U G 1 +RZHY H U / W K H W R W D O
V TX D U H L Q F K H V R I ZDQ H F DQQR W D GG
XS W R PR U H W K DQ 1 2 W LPH V W K H V X U 0
I D F H PHD VX U H 1

) L JX U H 1 8 V KRZV KRZ D SR W H Q W L D O
)$6 ER D U G VKRX O G EH HG J HG W R O H D Y H
W K H PD[ LPXP DPRXQ W R I ZDQ H
SH UP L W W H G L Q W K H J U D G H 1 7R HG J H

) L JX U H 1 81 0 0(GJ L Q J I R U )$6 J U D G H 1

QD U U RZH U ZRX O G U H V X O W L Q O R V V L Q
V F D O H 1 7R HGJ H Z LG H U ZRX O G U H V X O W
L Q O RZH U J U D G H 1

:L WK M D F N H W ER D U G V W K D W K D Y H D O R W
R I E D U N / W K H U H L V D W H QG HQ F \ W R HG J H
W R R QD U U RZ 1 $Q )$6 ER D U G PXV W E H
D W O H D V W 6 - 3 / 8 L Q F K H V Z L G H ZKHQ
J U H HQ 1 ) L JX U H 1 9 V KRZV DQ )$6
ER D U G HG J HG W R W K L V Z L G W K / ZL W K W K H
PD[ LPXP DPRXQ W R I E D U N SH UP L W W H G
RQ W K H HG J H V 1 , Q J HQ H U D O / L W L V E H W 0
W H U W R HG J H W K L V W \ S H R I ER D U G W R R
Z LG H DQG S U RGX F H D 6 H O H F W V W K DQ W R
HG J H W R R QD U U RZ DQG O R V H ER W K
J U D G H DQG V F D O H 1

) L JX U H 1 91 0 0(GJ L Q J I R U P LQ LPXP
ZLG W K )$6 ER D U G V 1
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7KH U H L V QR O LP L W RQ WKH DPRXQ W R I
ED UN SH UPL W W HG LQ WKH &RPPRQ
JUDGH V / EHFDX V H WKH DPRXQ W R I F O H D U
D U HD LQ WKH ERD UG GH W H UP LQH V WKH
J UDGH 1 1HYH U WKH O H V V / JRRG SUD F W L F H
U HTX L U H V VTXD UH HGJH V Z L W KRX W DQ
H[ F H V V L Y H DPRXQ W R I ZDQH 1 1R 1 1
&RPPRQ ERD UG V VKRX OG EH HGJHG
DERX W WKH V DPH D V 6H O H F W V R U )$6
ERD UG V D U H HGJHG / DQG FD U H PXV W EH
W DNHQ WKD W QR PRUH ZDQH L V HGJHG
R I I W KDQ L V QH F H V V D U \ 1

$ JRRG UX O H 0R I 0 W KXPE WR I R O O RZ
ZKHQ HGJ LQJ 1R 1 2 &RPPRQ DQG
1R 1 3 &RPPRQ OXPEHU L V W R HGJH VR
WKD W W KH VX U I D F H D U H D R I ZDQH O H I W RQ
WKH ERD UG L V DSSUR[ LPD W H O \ HTXD O W R
WKH F O H D U D U H D O H I W RQ WKH HGJ LQJ 1
7K L V Z L O O U H VX O W L Q D ZH O O 0
PDQX I D F WX U HG ERD UG R I JRRG DS 0
SHD U DQF H 1 ) LJX U H 2 0 VKRZV KRZ W\S L 0
F D O &RPPRQ JUDGH ERD UG V D U H HGJHG
LQ D F FR UGDQFH Z L W K WKH UX O H 0R I 0
W KXPE R I g i v e  5 0 SH U F HQ W DQG W DNH
5 0 SH U F HQ W R I W K H VX U I D F H D U HD R I
ZDQH 1

6RPH ZLGH ERD UG V WKD W F RPH WR WKH
HGJH U PXV W EH U LSSHG W R SURGXFH WKH

) L JX U H 2 01 0 0(GJ LQJ ERD UG V R I &RP 0
PRQ JUDGH V 1

) LJX U H 2 11 0 05LSS LQJ I R U J U DGH 1

EHV W J U DGH 1 7KH ERD UG LQ I L JX U H 2 1
ZL O O J UDGH 1R 1 1 &RPPRQ ZKHQ L W L V
HGJHG IX O O Z LG WK 1 , I U LSSHG DV VKRZQ
E\ WKH EURNHQ O LQHV / KRZHYHU / WKH
U LJK W 0KDQG SRU W LRQ EHFRPHV DQ )$6
ERDUG DQG WKH QDU URZ OH I W 0KDQG
ERDUG EHFRPHV 1R 1 2 &RPPRQ 1 1R
VFD O H L V O R V W DQG PRUH WKDQ RQH 0KD O I
R I WKH VFD O H R I WKH RU LJ LQD O ERDUG L V
UD L VHG WZR JUDGHV / ZKLFK UHVX O W V LQ D
1 5 W R 2 5 SHUFHQ W LQF UHDVH LQ YD OXH
:LGH ERD UG V VKRX OG EH U LSSHG ZKHQ
RQH 0KD O I R U PRUH R I W KH R U L J LQD O
VX U I D F H PHD VX U H F DQ EH UD L V HG D W
O H D V W RQH J U DGH / ZKL O H W KH U HPD LQ 0
GH U R I W KH ERD UG GRH V QR W G URS PRUH
WKDQ RQH J U DGH 1 $QR WKH U JRRG UX O H
L V W R U L S ZKHQ 6 0 SH U F HQ W R U PRUH R I
W KH ERD UG FDQ EH UD L V HG RQH J U DGH
HYHQ WKRXJK WKH U HPD LQGH U G URSV
PRUH WKDQ RQH J U DGH 1 7KHV H JX LG H V
VKRX OG D O V R EH I R O O RZHG ZKHQ U H 0
PRY LQJ VS O L W V R U VKDNH V 1

6KDNH V DQG VS O L W V D U H FRQV LG H U HG GH 0
I H F W V RQ O \ LQ WKH )$6 JUDGH / DQG
WKH\ D U H O LP L W HG W R D O HQJ WK LQ
LQ FKH V R I QR W PRUH WKDQ WZ L F H WKH
QXPEHU R I VX U I D F H ERD UG 0 I H H W 1 7KXV /
D SR W HQ W L D O )$6 ERD UG WKD W V F D O H V
1 0 VX U I D F H ERD UG 0 I H H W F DQ KDYH
2 0 L Q FKH V R I VS O L W V R U VKDNH V 1
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7KH H[FHV V VKRX OG EH UHPRYHG E\
U LSS LQJ RU W U LPPLQJ 1

.QRWV D UH O LPL W HG LQ V L ]H RQ O\ LQ WKH
)$6 JUDGH 1 .QRW V FDQ PHDVXUH LQ
LQFKHV DQG I UDF W L RQV QR PRUH WKDQ
RQH 0 WK L UG WKH VXU IDFH VFD O H R I WKH
ERDUG LQ IHH W 1 .QRW V / VS O L W V / DQG
VKDNHV VKRX OG EH HGJHG R I I RQ O\
ZKHQ WKH YD OXH R I WKH JUDGH LQF UHDVH
R I I V H W V WKH OR V V LQ VFD O H 1

$O WKRXJK QRW O LP L W HG LQ WKH &RPPRQ
JUDGHV / L W L V JRRG SUDF W L F H WR U LS RX W
VKDNHV DQG VS O L W V LQ H[FHVV R I RQH 0
WK L UG WKH O HQJ WK R I WKH S LHFH 1

:LGH ERDUGV W HQG WR VS O L W LQ GU\ LQJ 1
7R DYR LG WK L V / U LSERDUGV ZLGHU WKDQ
1 4 LQFKHV L I J UDGH ZL O O QR W EH OR V W 1

7U LPPLQJ

,Q D QRUPD O RSHUD W LRQ / ERDUGV DUH
W U LPPHG WR WKH HYHQ IX O O I RR W / XVX 0
D O O \ ZL WK D 20 LQFK W U LP D O O RZDQFH 1
2QO\ LQF LGHQ WD O ERDUGV DUH W U LPPHG
WR RGG O HQJ WKV / D O WKRXJK WKH JUDG LQJ
UX O H V SHUPL W XS WR  5 0 SHUFHQ W R I VXFK
RGG OHQJ WKV 1

:KL O H WKH GH IHF W V RQ WKH HQG R I WKH
ERDUG DUH WKH VDZ RSHUD WR U ¶ V PD LQ
SURE O HP / NQRZLQJ WKH GH I HF W O LP L W D 0
W L RQV R I WKH UH V W R I WKH ERDUG L V LP 0
SRU WDQ W DV ZH O O 1 7KH RSHUD WR U VKRX OG
QR W RQ O\ NQRZ KRZ PXFK RU KRZ
O L W W O H W R FX WR I I WKH HQG / EXW D O VR L I
WKH JUDGH FDQ EH LPSURYHG E\ FX W W LQJ
WKH ERDUG LQ WZR 1 2I FRXUVH WKH
GH IHF W O LP L WD W LRQV DJD LQ FRQFHUQ
SU LQF LSD O O \ WKH )$6 JUDGH / DQG ZDQH
L V WKH PRV W W URXE OH VRPH GH IHF W 1

7KH W U LPV DZ RSH U D W R U PXV W E H D U L Q
P LQG W K H O LP L W D W L R Q V G L V F X V V HG XQ 0
G H U HG J L Q J / EX W W K H O LP L W D W L R Q V I R U
W K H HQG O L Q H D U I R R W D U H R I V S H F L D O
F RQ F H U Q 1 $V VKRZQ LQ I L J X U H 2 2/ W K H
HQG O L Q H D U I R R W R I D Q )$6 ER D U G
PXV W K D Y H D W O H D V W 5 0 SH U F HQ W F O H D U
I D F H DQG QR W PR U H W K DQ 2 5 SH U F HQ W
ZDQH 1 7 U LPPLQJ L Q H [ F H V V R I W K L V
DPRXQ W F DQ U H V X O W L Q O R V V L Q V F D O H
DQG V RPH W LPH V L Q J U DG H 1

) L JX U H 2 21 0 07 U LPPLQJ )$6 ERD UG V 1

7KH U HTX L U HPHQ W V I R U V S O L W V /
V K D N H V / DQG NQR W V L Q W K H )$6 J U D G H
ZH U H G L V F X V V H G XQGH U HG J L Q J 1
$ W W LPH V / KRZHY H U / W K H V H U H TX L U H 0
PHQ W V F DQ EH EH W W H U PH W E \ W U LP 0
PLQJ / EX W W K H H [ F H V V V KRX O G EH
W U LPPHG RQ O \ L I W K H ER D U G S U RP L V H V
)$6 J U DG H R U W R PHH W QRP LQD O
O H Q J W K U H TX L U HPHQ W V 1

7KH U H D U H QR ³ HQG ´ U H V W U L F W L R Q V L Q
W K H &RPPRQ J U DG H V / EX W JR RG S U D F 0
W L F H U H TX L U H V W K D W W K H ER D U G V E H F X W
W R I X O O O H Q J W K Z L W K V TX D U H HQG V 1

7KH P LQ LPXP HQG W U LP W KD W ZRX O G
EH D F F H S W D E O H I R U &RPPRQ ERD U G V
L V V KRZQ LQ I L J X U H 2 3 D W SR L Q W 2 1
+RZHY H U / W K L V G R H V QR W Q H F H V V D U L O \
U H V X O W L Q JR RG DSSH D U DQ F H 1 , W L V
E H W W H U S U D F W L F H W R HQG W U LP &RPPRQ
ERD U G V D V V KRZQ D W SR L Q W / 1
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) L JX U H 2 31 0 07U LPPLQJ &RPPRQ
ERD UG V 1

7KH W U LPV DZ RSH U D W R U PXV W QR W
R Y H U O R R N W K H SR V V L E L O L W \ R I U D L V L Q J
W K H J U D G H R I D ER D U G E\ W U LPPLQJ 1
7KH WZR ER D U G V V KRZQ LQ I L J X U H 2 4 ,
I R U H [ DPS O H / ZRX O G J U D G H D V 1R 1 1
&RPPRQ LQ W K H 1 6 -I R R W O H Q J W K 1 $ W
I L U V W J O D Q F H / W K H W R S ER D U G ZRX O G
DSSHD U W R E H )$6 J U DG H ZKHQ W K H
ZDQH L V W U LPPHG 1 7KH NQR W RQ W K H
O H I W H QG / KRZHY H U / F X W V G RZQ RQ W K H
SH U F HQ W D J H R I F O H D U D U H D 1 %\ U HPRY 0
L Q J W K H NQR W D V V KRZQ / W K H D F W X D O
S H U F HQ W D J H R I F O H D U D U H D L V L Q 0
F U H D V H G / DQG W K H ER D U G J U DG H V )$6 1

7KH 1 60 I R R W ER D U G R I 1R 1 1 &RPPRQ
J U DG H V KRZQ LQ W K H O RZH U V N H W F K
F DQ EH XSJ U DG HG Z L W KRX W DQ \ O R V V
L Q V F D O H 1 6 LP L O D U XSJ U D G L Q J F DQ EH
D F F RPS O L V K HG TX L W H I U H TX HQ W O \ / L I

) L J X U H 2 41 0 07U LPPLQJ W R U D L V H
J U D G H 1

W K H HG J H U DQG W U LPV DZ RSH U D W R U V
K D Y H D JR RG XQG H U V W D QG L Q J R I W K H
J U D G H O LP L W D W L R Q V 1 &D U H V KRX O G EH
W D N HQ / KRZHY H U / W R D Y R L G DQ H [ F H V 0
V L Y H QXPEH U R I V KR U W O H Q J W K V DQG
QD U U RZ Z LG W K V / SD U W L F X O D U O \ L Q W K H
K L JK H U J U D G H V 1

/ ,7(5$785( &,7('

$Q , O O X V W U D W H G *X L G H W R +D UGZRRG
/XPEH U * U DG H V 1 1 9 9 21 1D W L R Q D O
+D U GZRRG /XPEH U $ V V R F L D W L R Q /
0HPSK L V / 7HQQH V V H H 1

$Q ,Q W U R GX F W L R Q W R * U DG L Q J +D UG 0
ZRRG /XPEH U 1 1 9 9 41 1D W L R Q D O
+D U GZRRG /XPEH U $ V V R F L D W L R Q /
0HPSK L V / 7HQQH V V H H 1


