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?'%@#'8)A#("0;#3B)!@=C=
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I
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,=A1B2=-1C3!%#-D3!E>1=C=#./#3!FG3!H,G3!=#.6/#?IC=A1.2=-1CD-/J!
"
H#K;12CK.?!/A!F=>KA/2#K=3!+=;KC3!FG3!H,G3!C-L=#MIN-$=;KCD1$N!

!

!

!

!

"#$%&'(%! −! %#! .6KC! O=O12! L1! O21C1#.! .61!

$1;1>/OJ1#.! /A! =! +PG! 0=2-/$1! 0=C1$! J1.6/$! ./!

2=OK$>?!K$1#.KA?!.61!C/N2-1!/A!A//$!=#$!$1.1-.!A2=N$!

/2! =$N>.12=.K/#! /A! >KQNK$! M//$CD! B61!+PG!0=2-/$1C!

=21!NC1$!./!=OO>?!.61!O2/$N-.!K$1#.KAK-=.K/#!$K21-.>?!

/#! /2! K#! .61! A//$! O2/$N-.CD! R1! =OO>K1$! +PG!

J=2S12C!=#$!.2=-1$!C1;12=>!A//$!K.1JC!.62/NM6!.61!

CNOO>?! -6=K#! ./! $1J/#C.2=.1! 0/.6! C.=0K>K.?! /A! .61!

.2=-12C!=C!L1>>!=C!=0K>K.?!./!-/221-.>?!K$1#.KA?!C/N2-1!

L61#!O2/$N-.C!/A!$KAA121#.!/2KMK#C!=21!-/JJK#M>1$D!

R1! =>C/! $1J/#C.2=.1$! .61! A1=CK0K>K.?! /A! NCK#M! .6KC!

J1.6/$!A/2!$1.1-.K/#!/A!=$N>.12=.K/#!/A!/>K;1!/K>D!

)*+,-&.$T! .2=-1=0K>K.?3! C/N2-1! =CCN2=#-13!

=$N>.12=.K/#!$1.1-.K/#!

"8! 3*+/'#50+3'*!

R1! >K;1! K#! =! L/2>$! /A! M>/0=>KU=.K/#3! =! L/2>$! K#!

L6K-6! O/>K.K-=>! =#$! -/JJ12-K=>! 21=>K.K1C! =21! .61!

$2K;12C! A/2! K#-21=CK#M! CNOO>?! -6=K#! 1AAK-K1#-K1C3!

=--/N#.=0K>K.?! =#$! C1-N2K.?D! )#1! S1?! ./! =-6K1;K#M!

M=K#C! K#! =>>! .6211! =21=C! >K1C! K#! .61! =21=! /A!

.2=-1=0K>K.?D! */2! .61! M>/0=>! A//$! K#$NC.2?3! CNOO>?!

-6=K#! .2=-1=0K>K.?! KC3! ./$=?3!J/21! .6=#!1;123! =! 6KM6!

;KCK0K>K.?!KCCN1D!B2=-1=0K>K.?!KC!.61!=0K>K.?!./!.2=-1!.61!

C/N2-1!/A! A//$C!=#$! .61K2! K#M21$K1#.C3! A2/J! A/2S! ./!

A=2JD!

%#!"788!.61!F+F!1C.KJ=.1$!.6=.!K#!.61!H,G!V3777!

$1=.6C! =21! -=NC1$! 1=-6! ?1=2! $N1! ./! A//$0/2#1!

K>>#1CCD! B61! -/C.! ./! .21=.! A//$! O/KC/#K#M! -/J1C! ./!

W8X! 0K>>K/#! =! ?1=23! =--/2$K#M! ./! =! YN>?! "78"! C.N$?!

ON0>KC61$! K#! .61! Y/N2#=>! /A! *//$! E2/.1-.K/#3!

K#->N$K#M!.61!J1$K-=>!1ZO1#C1C!/A!.61!8"[3777!L6/!

=21! 6/COK.=>KU1$! =##N=>>?D! B/.=>! -/C.! ./! .61! H,!

1-/#/J?! KC! 1C.KJ=.1$! K#! 1Z-1CC! /A! W\7! 0K>>K/#!

=##N=>>?D! ]/;12#J1#.! 21MN>=./2C! =21! K#-21=CK#M>?!

-/#-12#1$! .6=.! $N1! ./! O//2! .2=-1=0K>K.?! =#$!

K#-21=C1$!CNOO>?!-6=K#!-/JO>1ZK.?3!.61!.KJ1!K.!.=S1C!

./!21CO/#$!./!A//$421>=.1$!1J12M1#-K1C!KC!.//!>/#M3!

=#$! -/#CNJ12! .2NC.! K#! A//$! 01-/J1C!J/21! A2=MK>1D!

%#! O=2=>>1>3! A//$! =$N>.12=.K/#! =#$! A2=N$! =21!

01-/JK#M! J=^/2! .621=.C! ./! .61! A//$! CNOO>?D! %.! KC!

1C.KJ=.1$! .6=.! A//$! A2=N$! -/C.C! .61! M>/0=>! A//$!

K#$NC.2?!W85!0K>>K/#!$/>>=2C!=##N=>>?3!=#$!.61!-/C.!KC!

2=OK$>?!2KCK#MD!

%JO2/;1$! A//$! .2=-1=0K>K.?! LK>>! 01#1AK.T! <=@! .61!

21MN>=./2C! 0?! 21$N-K#M! .61! 21C/N2-1C! 21QNK21$! ./!

-/JO>1.1! =#! K#;1C.KM=.K/#_! <0@! ON0>K-! 61=>.6! CK#-1!

21$N-.K/#! /A! .61! $N2=.K/#! /A! K#;1C.KM=.K/#! /A! A//$!

21>=.1$! K>>#1CC1C! KC! S1?! ./! .61! -/#.=K#J1#.! /A! =#!

/N.021=S_! <-@! K#$NC.2?3! 0?! A=-K>K.=.K#M! .61! =0K>K.?! ./!

KC/>=.1! .61! C/N2-1! =#$! 1Z.1#.! /A! C=A1.?! =#$`/2!

QN=>K.?!-/#.2/>!KCCN1C3!.6NC!JK#KJKUK#M!.61!$1>=?!=#$!

C-/O1! /A! .61! 21-=>>! =#$! =CC/-K=.1$! >K=0K>K.K1C_! <$@!

O2/$N-12C3! 0?! =>>/LK#M! .61J! ./! $KAA121#.K=.1! .61K2!

O2/$N-.C3! L6K-6! J=?! 01! /.612LKC1! O12-1K;1$! =C!

-/JJ/$K.K1CD!!

*//$!.2=-1=0K>K.?!./$=?!1#.=K>C!=!-/JO>1Z!C?C.1J!

/A!6=#$!/AAC! =>/#M! .61! CNOO>?! -6=K#! A2/J!O2/$N-12!

./! O=-S123! $KC.2K0N./23! 21.=K>12! =#$! N>.KJ=.1>?! .61!

-/#CNJ12D! %#;1C.KM=.K/#C! A21QN1#.>?! .=S1! C1;12=>!

L11SC! ./! -/JO>1.1D! G$;=#-1C! K#! 0K/41#MK#112K#M!

6=;1! O2/$N-1$! =! J=.12K=>! .6=.! 1#=0>1C! .61!

$1;1>/OJ1#.! /A! =! ;12?! 1AAK-K1#.3! 1AA1-.K;1! =#$! >/L!

-/C.! A//$! .2=-K#M! C?C.1JD! B6KC!J=.12K=>! 21A1221$! ./!

=C! ,=A1B2=-12
B&
3! KC! =! .2=-12! K#K.K=>>?! $1;1>/O1$! =C! =!

N#K;12C=>! CKJN>=#.! A/2!0K/$1A1#C1!=#$!0K/$1.1-.K/#!

=OO>K-=.K/#CD! %#! .6KC! O=O12! L1! $1J/#C.2=.1! .6=.!

,=A1B2=-12a! -=#! O2/;K$1! =! J1.6/$! ./! .2=-1! A//$!

=>/#M!JN>.KO>1!C.1OC!K#!.61!CNOO>?!-6=K#!0?!=OO>?K#M!

.61! O2/$N-.! K$1#.KAK-=.K/#! $K21-.>?! /#! /2! K#! J=#?!

A//$!O2/$N-.C3!=.!=!-/C.!CKM#KAK-=#.>?!>/L12!.6=#!=#?!

/.612! J1.6/$D! ,=A1B2=-12a! KC! =! C=A1! =#$! ;12C=.K>1!

J=.12K=>! =>21=$?! 21-/M#KU1$!0?!H#K.1$!,.=.1$!*//$!

=#$!+2NM!G$JK#KC.2=.K/#!=C!=!]1#12=>>?!b1-/M#KU1$!
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GC! ,=A1! <]bG,@! A//$! =$$K.K;1D! %.! -=#! 01! CO2=?1$!

$K21-.>?! /#./! .61! O2/$N-.! /2! JKZ1$! LK.6! =! -/=.K#M!

=#$!LK>>!=$6121!./!O2/$N-1!=#$!/.612!A//$!CN2A=-1CD!

G! O2=-.K-=>>?! >KJK.>1CC! #NJ012! /A! +PG!J=2S12C! =21!

O/CCK0>1!0?!NCK#M!C?#.61.K-!/2!M1#/JK-!+PG3!=#$! K.!

KC!O/CCK0>1! ./!O2/$N-1!=!+PG!0=2-/$1!-/#.=K#K#M!=!

>=2M1! =J/N#.! /A! .2=-1=0K>K.?! K#A/2J=.K/#! 0?!

-/J0K#K#M! =! #NJ012! /A! J=2S12CD! +1.1-.K/#! /A!

,=A1B2=-12!-=#!O2/;K$1!C/N2-1!.2=-K#M!K#!JK#N.1C3!=C!

/OO/C1$!./!$=?C!/2!L11SCD!

!

98! +2$!3**'%-+3'*!

!

*/2! A//$! .2=-1=0K>K.?! =OO>K-=.K/#C3!

KJO>1J1#.=.K/#!KC!CKJO>1!=#$!$/1C!#/.!21QNK21!=#?!

CKM#KAK-=#.! -=OK.=>! K#;1C.J1#.D! B6121! =>21=$?! 1ZKC.!

O2/-1CC!C.1OC!K#!.61!CNOO>?!-6=K#C!/A!J=#?!O2/$N-1!

=#$!/.612!A//$!K.1JC!L6121!.61!,=A1B2=-12a!-=#!01!

C=A1>?! =$$1$! =C! =! -/JO/#1#.D! B61! +PG! 0=2-/$1!

J=?! 01! =$$1$! $K21-.>?! =C! =! -/JO/#1#.! ./! ;=2K/NC!

-/=.K#MC! =>21=$?! K#! LK$1! NC1! CN-6! =C! -=2#=N0=! /2!

/.612! L=Z3! CK>K-/#1! /K>C3! CO2/N.! K#6K0K./2C3! >KOK$43!

O/>?C=--6=2K$143!=#$!O2/.1K#40=C1$!1$K0>1!-/=.K#MC3!

1.-D!+PG!1#-=OCN>=.1$! K#!J=>./$1Z.2K#3! C=>.3! C.=2-6!

/2!/.612!J=.12K=>!J=?!01!NC1$!A/2!$2?!M//$C!CN-6!=C!

01=#C3!-121=>C3!1.-D!+PG!J=?!01!=>C/!=$$1$!$K21-.>?!

./!>KQNK$!M//$C!CN-6!=C!^NK-1C3!JK>S3!/K>C3!1.-D!

R1! 6=;1! =>21=$?! $1;1>/O1$! =OO2/ZKJ=.1>?! [77!

$KC.K#-.!J@-"$#%#(0)$0"&%&$0!C1QN1#-1C!=C!.2=-12CD!

R1! 6=;1! =>C/! $1;1>/O1$! =! J1.6/$! ./! N.K>KU1! +PG!

C1QN1#-1C! ./! A/2J! c0=2-/$1CDd! %#! K.C! CKJO>1C.!

KJO>1J1#.=.K/#3! =! N#KQN1! -/J0K#=.K/#! /A!

C1QN1#-1C! KC! NC1$! ./! M1#12=.1! =! F/JO=#?! F/$13!

L6K-6!N#KQN1>?!K$1#.KAK1C!=!M2/L12`O2/$N-12D!,/J1!

/A! /N2! O/.1#.K=>! NC12C! =21! /#>?! K#.121C.1$! K#!

=N.61#.K-=.K#M!.61K2!O2/$N-.3!=#$!.6KC!=OO2/=-6!-=#!

C12;1! .61J!L1>>D!).612! NC12C! =21! K#.121C.1$! K#! AN>>!

.2=-1=0K>K.?! /A! 1=-6! K.1J! .62/NM6! K.C! CNOO>?! -6=K#D!

*KMN21! 8! $1J/#C.2=.1C! =! J/21! =$;=#-1$!

KJO>1J1#.=.K/#3! L6K-6! O2/;K$1C! -/JO>1.1!

.2=-1=0K>K.?!K#A/2J=.K/#D!!

%#! .6KC! =OO2/=-6! L1! 1JO>/?3! A/2! 1Z=JO>13! 9X!

$KC.K#-.! 877! 0=C1! O=K2! +PG! C1QN1#-1CD! '=-6!

C1QN1#-1! 21O21C1#.C! =! CO1-KAK-! 0K.! K#! =! 9X40K.! C1._!

O21C1#-1! /A! .61! C1QN1#-1! C1.C! .61! 0K.! ./! 83! =#$!

=0C1#-1!/A!.61!C1QN1#-1!C1.C! K.!./!7D!:?!1JO>/?K#M!

/#>?! 9X! C1QN1#-1C! L1! -=#! -21=.1! "
9X
! N#KQN1!

-/J0K#=.K/#C3! L6K-6! L1! 21A12! ./! =C! c+PG!

0=2-/$1CdD!B61!J=^/2!=$;=#.=M1!/A!.6KC!=OO2/=-6!KC!

.6=.! L1! -=#! =#=>?U1! "
9X
! N#KQN1! 0=2-/$1C! 0?!

1JO>/?K#M!/#>?!9X!O2KJ12C!=#$!O2/01C!A/2!$1.1-.K/#!

;K=! .61! E/>?J12=C1! F6=K#! b1=-.K/#! O2/-1CCD! B6KC!

J=S1C! /N2! =OO2/=-6! 6KM6>?! C-=>=0>1! =#$! C1.C! NC!

=O=2.! A2/J!/.612! .1-6#/>/M?!=OO2/=-61C3!L6K-63! K#!

O2=-.K-=>K.?3! -/N>$! /#>?! 01! NC1$! A/2! =N.61#.K-=.K/#!

/2!K$1#.KAK-=.K/#!0N.!#/.!.2=-1=0K>K.?3!01-=NC1!/A!.61!

>KJK.1$! #NJ012! /A! N#KQN1! C1QN1#-1C! .61?! -/N>$!

1-/#/JK-=>>?!CNOO/2.D!

+KAA121#.! C1.C! /A! C1QN1#-1C! -/N>$! 01! -/J0K#1$!

./! M1#12=.1! $KC.K#-.! C1.C! /A! 0=2-/$1C! =CCKM#1$! ./!

]2/L12C3! E=-S12C3! b14O=-S12C3! +KC.2K0N./2C! =#$!

E2/-1CC/2D! G! CK#M>1! OK1-1! /A! O2/$N-1! JKM6.! 01=2!

J=#?! $KAA121#.! 0=2-/$1C3! 1=-6! K$1#.KA?K#M! $KC.K#-.!

C.1OC! K#! .61! CNOO>?! -6=K#D! e/L1;12! JN>.KO>1!

0=2-/$1C! =CC/-K=.1$! LK.6! .61! C=J1! C.1O! K#! .61!

CNOO>?! -6=K#! <A/2! 1Z=JO>1! JN>.KO>1! M2/L12!

0=2-/$1C@! L/N>$! O2/$N-1! =#! K#-/#->NCK;1! =#=>?CKC3!

K#$K-=.K#M! CNOO>?! -6=K#! JKCJ=#=M1J1#.! /2!

K#.1#.K/#=>!A2=N$D!

:8! /$1$-/02!'.;$0+3%$1!

!

B61!21C1=2-6!/0^1-.K;1C!L121!=C!A/>>/LCT!

!

!

,<=>?@! "A! $BCDEF@! GH! C! IJ! K<L! #*-! KC?MGN@!

<DEF@D@OL@N!GO!LPG!Q>EEFR!MSC<O!OGN@Q!

GrowerGrower
DNA Seq. 

wer
q. q. Set 1

Packer Distributor

Grower ID

Field ID

Crew ID

Machine ID

Harvest Date

Packer ID

Machine ID

Pack Date

Ship Date

Distributor ID

Ship Date

Grower Field Crew Mach. Date

32 bits 8 bits 8 bits 8 bits 8 bits

64 sequences

Grower PackerPacker
DNA Seq. 

ker
q. q. Set 2

Distributor

Grower ID

Field ID

Crew ID

Machine ID

Harvest Date

Packer ID

Machine ID

Pack Date

Ship Date

Distributor ID

Ship Date

Packer Mach. Pack Date Ship Date

32 bits 8 bits 12 bits 12 bits

64 sequences
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<8! F/#$N-.!.L/!J/-S!A//$!.2=-10=-S!O2/^1-.C!.6=.!

<=@! CKJN>=.1! .61! $K;12CK.?! /A! .61! A//$! CNOO>?!

-6=K#!=#$!-/#CK$12!-/#A/N#$K#M!A=-./2C3!CN-6!=C!

O=-S=MK#M3! C./2=M13! =#$! -/JJK#M>K#M! =#$_! <0@!

K#->N$1! />K;1! /K>! =#$! =.! >1=C.! /#1! O2/$N-.! .6=.!

6=C! 011#! .61! CN0^1-.! /A! CKM#KAK-=#.! A//$0/2#1!

$KC1=C1!/N.021=SC!01.L11#!"775!=#$!"78VD!

<<8! ';=>N=.1! -=2#=N0=! L=Z! /2! =! CKJK>=2! O2/$N-1!

-/=.K#M! =C! -=22K12`1#-=OCN>=.K#M! =M1#.! A/2!

,=A1B2=-12D!!

<<<8! +1.12JK#1! .61! C.=0K>K.?! /A! ,=A1B2=-12a! K#! A//$!

-/=.K#MC!A/2!.?OK-=>!CNOO>?!-6=K#!O2/-1CC1C!<CN-6!

=C! 2K#CK#M3! 1.-D@3! =#$! 1#;K2/#J1#.=>! -/#$K.K/#C!

$N2K#M!C./2=M1!=#$!.2=#CO/2.=.K/#D!

<T8! +1J/#C.2=.1! =0K>K.?! ./! $1.1-.! =$N>.12=.K/#! /A!

/>K;1!/K>D!

!

R1! -/>>=0/2=.1$! LK.6! :/2./#! f! ,/#C3! =! >=2M1!

=OO>13! O1=2! =#$! -6122?! O2/$N-12! K#! g=SKJ=3! RGD!

b1-1#.>?3! O21O=-S=M1$! -=2=J1>! =OO>1C! L121!

K$1#.KAK1$! =C! .61! -=NC1! /A! =! >KC.12K=! /N.021=S! K#!

"78X4"7853! =>.6/NM6! #/! :/2./#! A2NK.! L=C!

KJO>K-=.1$D! :/2./#! 1ZO21CC1$! 6KM6! K#.121C.! K#! /N2!

J1.6/$3! =#$! L1! 1Z1-N.1$! =! OK>/.! O2/M2=J3! L6K-6!

L=C!O=2.K=>>?!AN#$1$!0?!.61!M2=#.!=#$!O=2.K=>>?!C1>A4

AN#$1$D!:/2./#!O2/-1CC1C!V57!JK>>K/#!./#C!/A!=OO>1C!

1;12?! C1=C/#D! :/2./#! KC! =! >1=$K#M3! ;12.K-=>>?!

K#.1M2=.1$!A2NK.!-/JO=#?!.6=.!-/J0K#1C!1ZO12K1#-1!

=#$! -N..K#M! 1$M1! .1-6#KQN1C! ./! M1.! .61! 6KM61C.!

;/>NJ1!?K1>$C!/A! .61!6KM61C.!QN=>K.?!O2/$N-.! K#! .61!

K#$NC.2?D! :/2./#! =>C/! C/N2-1C! .61K2! O2/$N-1! A2/J!

J=#?! AK1>$C3! /2-6=2$C! =#$! >/-=>! A=2J12C3! =#$!

O=-S=M1!=#$!$KC.2K0N.1! ./!=!LK$1! 2=#M1!/A! ;1#$/2C!

$/J1C.K-=>>?! =#$! K#.12#=.K/#=>>?3! .62/NM6! JN>.KO>1!

C6KOO12CD!

B61! CO1-KAK-! /0^1-.K;1C! /A! .6KC! OK>/.!L121! ./T! <=@!

K#.1M2=.1! /N2! J1.6/$! K#./! .61! =OO>1! O=-SK#M!

O2/-1CC! <L6K-6! KC! ;12?! CKJK>=2! ./! .6/C1! /A! J/C.!

O/JJ1! A2NK.3! C./#1! A2NK.3! -K.2NC3! 1.-D@_! <0@! O12A/2J!

>/.! .2=-SK#M! /#! .61! c=C4KCd! O=-SK#M! O2/-1CC! h!

-6=#MK#M! .61! 0=2-/$1! =OO>K1$! ./! .61! O2/$N-.!

LK.6/N.!CKM#KAK-=#.! K#-21J1#.=>!C.1OC3!=#$!LK.6! >/L!

2KCS!/A!c-2/CC4-/#.=JK#=.K/#d!A2/J!>/.!./!>/._!=#$!<-@!

-/#$N-.!=!O21>KJK#=2?!1;=>N=.K/#!/A!.61!O2/O=M=.K/#!

/A!.61!0=2-/$1C!K#!.61!O2/-1CCK#M!O>=#.D!

B61! =OO>1! OK>/.!L=C! -/#$N-.1$!/#!+1-1J012! 83!

"785! =.! .61! :/2./#! =OO>1! O=-SK#M! O>=#.! K#! g=SKJ=3!

RGD! B61! O>=#.! /O12=.1$! =.! =! .62/NM6ON.! /A!

=OO2/ZKJ=.1>?!V73777!>0C`62D!

B61! O>=#.! L=ZK#M! C?C.1J! =OO>K1$! =! JKZ! /A!

-=2#=N0=3! C61>>=-! =#$! /.612! L=Z1C! =.! =! 2=.1! /A! 84

M=>>/#! L=Z! C/>N.K/#! O12! 873777! >0C! /A! =OO>1CD! B61!

+PG! J=2S12! L=C! CKJO>?! =$$1$! ./! L=Z! K#! .61!

A=-K>K.?iC!54M=>>/#!L=Z!.=#S!=.!=!-/#-1#.2=.K/#!/A!8[7!

#M`M=>3!$1J/#C.2=.K#M! .61!1=C1!/A! KJO>1J1#.=.K/#D!

GOO>1C! L121! C=JO>1$! K#! C1.C! /A! .6211! 1;12?! AK;1!

JK#N.1C!=A.12!.61!L=Z!=OO>K-=.K/#!=#$!-N2K#M!<*KMN21!

"@D!F/#.2/>! =OO>1! C=JO>1C!L121!-/>>1-.1$!=.!V! .KJ1!

O/K#.CT!.KJ1!U12/3!.61!6=>A!L=?!O/K#.3!=#$!=.!.61!1#$!

/A! .61! [! 6/N2! 1ZO12KJ1#.D! B61! -/#.2/>! =OO>1!

C=JO>1C!L121!-/>>1-.1$!=C! .61!=OO>1C!2/>>1$!/#!.61!

02NC61C! 01A/21! J/;K#M! K#./! .61! AN2#=-1! A/2! L=Z!

-N2K#M! <21A1221$! ./!=C! c461=.d@D!G.! .61!01MK##K#M!/A!

.61! 1ZO12KJ1#.! /#1! C1.! /A! =OO>1! C=JO>1C! L=C!

-/>>1-.1$! =A.12! 2/>>K#M! /N.! /A! .61! AN2#=-1! /#./! .61!

-/#;1?/2! 01>.! <21A1221$! ./! =C! cj61=.d@D! F/#.2/>!

1#;K2/#J1#.=>! C=JO>1C! L121! =>C/! -/>>1-.1$! =.! .61!

1#$! /A! .61! 1ZO12KJ1#.! 0?! CL=00K#M! .61! L=Z!

02NC61C!=#$!.61!-/#;1?/2D!

!

!
,<=>?@!9A!-EEF@!(CMU<O=!(?GM@QQ!

!

G.! .61! 1#$! /A! .61! $=?! .61! O>=#.! O12C/##1>!

A/>>/L1$! C.=#$=2$! /O12=.K#M! O2/-1$N21C! ./! ->1=#!

.61! L=Z! #/UU>1C! =#$! 02NC61CD! GA.12! .61! 21C.=2.! /A!

.61!>K#1!.61!A/>>/LK#M!$=?3!O>=#.!O12C/##1>!21J/;1$!

.L/!0/Z1C!/A!=OO>1C!=.!.61!1#$!/A!.61!O=-SK#M! >K#13!

/#1!=2/N#$!.61!01MK##K#M!/A!.61!$=?!=.!9T77!=J!=#$!

/#1! =2/N#$! .61! 1#$! /A! .61! $=?! =.! XT77! OJ!

-/#.=K#K#M! =OO2/ZKJ=.1>?! =! ./.=>! /A! "57! =OO>1CD!

B61C1!C=JO>1C!L121!NC1$!./!$1.12JK#1!KA!.6121!L=C!

21CK$N=>!J=2S12!>1A.!K#!.61!C?C.1J!=A.12!.61!->1=#K#M!

/A! .61! L=Z! #/UU>1C! =#$! 02NC61C3! =#$! 1;=>N=.1! .61!

A1=CK0K>K.?! /A! -6=#MK#M! .61! 0=2-/$1! A2/J! >/.! ./! >/.!

LK.6/N.!CKM#KAK-=#.>?!K#-21=CK#M!.61!O>=#.!$/L#.KJ13!

=#$!LK.6/N.! CKM#KAK-=#.! 2KCS! /A! -2/CC4-/#.=JK#=.K/#!

A2/J! >/.! ./! >/.D! B61! O>=#.! =>C/! 61>$! 0=-S! .=MM1$!

=OO>1C!.6=.!L121!C./21$!N#$12!2//J!-/#$K.K/#C!=#$!
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L121! .1C.1$! /#13! .L/! =#$! .6211!J/#.6C! =A.12! .61!

=OO>K-=.K/#!/A!.61!0=2-/$1!./!1;=>N=.1!C.=0K>K.?!/;12!

.KJ1D!

,=JO>1C! L121! O2/-1CC1$! 0?! CL=00K#M! .61!

CN2A=-1! LK.6! =! C.12K>1! -/../#! CL=03! B'! 0NAA12! L=C!

=$$1$!./!.61!C=JO>13!;/2.1Z1$!A/2!=OO2/ZKJ=.1>?!V7!

C1-/#$C! =#$! .1C.1$! K#! .2KO>K-=.1! /#! =! F1O61K$!

B612J/F?->12D! B=0>1! 8! -/#.=K#C! .61! 1ZO12KJ1#.=>!

21CN>.CD! G>.6/NM6! #NJ12K-=>! ;=>N1C! =21! O21C1#.1$!

A/2! .61! =;12=M1! #NJ012! /A! -?->1C! K.! .//S! A/2!

A>N/21C-1#-1! ./! 01! $1.1-.1$! =#$! .61! C.=#$=2$!

$1;K=.K/#! A/2! .61! .6211! .1C.C! 2N#! A/2! 1=-6! C=JO>13!

L1! 01>K1;1! .61! 21CN>.C! =21! J/C.>?! QN=>K.=.K;1D! B61!

=J/N#.!/A!J=.12K=>!-/>>1-.1$!0?!CL=00K#M!-=#!;=2?!

A/2! =! #NJ012! /A! 21=C/#C! 1;1#! KA! .61! J=2S12! 6=$!

011#!=OO>K1$!N#KA/2J>?D!R1!-/#CK$12!=! -?->1!-/N#.!

01>/L!/2!1QN=>!./!V\!=C!=!O/CK.K;1!21CN>.!=#$!=!-?->1!

-/N#.!=0/;1!V\!=C!#1M=.K;1D!

!

!
+CKF@!"A!/@Q>FLQ!H?GD!-EEF@!+C==<O=!$B@E?<D@OLQ!

!

B61! AK2C.! /0C12;=.K/#! A2/J! .61! 1ZO12KJ1#.=>!

21CN>.C! KC! .6=.! .61! L=Z! -N2K#M! <61=.@! O2/-1CC! $/1C!

#/.!=OO1=2!./!$1M2=$1!.61!0=2-/$13!=C!C6/L#!K#!.61!

AK2C.!.L/!2/LC!/A!.61!.=0>1D!R1!M1#12=>>?!/0C12;1$!=!

0NK>$!NO!/A!.61!0=2-/$1!K#!.61!L=Z!C?C.1J3!LK.6!.61!

-/N#.C! M2=$N=>>?! $1-21=CK#M!$N2K#M! .61! AK2C.! 6=>A! /A!

.61! 1ZO12KJ1#.! =#$! C.=0K>KUK#M! =2/N#$! VV! A/2! .61!

C1-/#$!6=>AD!G>>!0N.!/#1!C=JO>1C!L121!O/CK.K;1_!L1!

01>K1;1! .6=.! .61! #1M=.K;1! C=JO>1! L=C! -=NC1$! 0?!

;=2K=.K/#! K#! .61! CL=00K#M! A/2-1! =#$! =21=D!R1! =>C/!

#/.K-1!.6=.!=A.12!.61!->1=#K#M!/A!.61!L=Z!C?C.1J3!.61!

A/>>/LK#M!$=?!.61!21CN>.C!L121!#1M=.K;1D!*K#=>>?3!.61!

=OO>1C!.6=.!L121!C./21$!A/2!.6K2.?3!CKZ.?3!#K#1.?3!/#1!

6N#$21$!=#$!.L1#.?!=#$!/#1!6N#$21$!=#$!AKA.?!$=?C!

=>>! O2/$N-1$! O/CK.K;1! 21CN>.C3! $1J/#C.2=.K#M! .61!

>/#M!.12J!C.=0K>K.?!/A!.61!0=2-/$1CD!

B61! />K;1! /K>! 1ZO12KJ1#.C! L121! O12A/2J1$! K#!

-/>>=0/2=.K/#!LK.6!.61!)>K;1!F1#.12!=.!H#;12KCK.?!/A!

F=>KA/2#K=3!+=;KCD!B61!HF!+=;KC!)>K;1!F1#.12!KC!=!C1>A4

AN#$1$!N#K;12CK.?!=#$! K#$NC.2?!-/=>K.K/#!.6=.!02K#MC!

./M1.612! #1=2>?! 877!HF! A=-N>.?!J1J012C3! 21C1=2-6!

CO1-K=>KC.C! =#$! A=2J! =$;KC/2C! L6/! =$$21CC! .61!

21C1=2-6! =#$! 1$N-=.K/#! #11$C! /A! F=>KA/2#K=! />K;1!

M2/L12C! =#$! O2/-1CC/2CD! B61! -1#.12! =>C/!

-/>>=0/2=.1C!LK.6!K#C.K.N.K/#C!L/2>$LK$1D!

B61! 1ZO12KJ1#.C! L121! O12A/2J1$! LK.6! C1;12=>!

$KAA121#.! />K;1! /K>! C=JO>1C3! ./! J=S1! .61! J/C.!

1AAK-K1#.! NC1! /A! .KJ13! -/#CK$12K#M! .6=.! .61! />K;1!

6=2;1C.!L=C!>=.1!$N2K#M!.61!O2/^1-.!O12K/$D!)>K;1!/K>!

O2/$N-1$! 0?! />K;1C! 6=2;1C.1$! =.! .61! HF! +=;KC!

-=JONC! L121! NC1$! A/2! .61! J=.N2K.?! 1ZO12KJ1#.CD!

F/JJ12-K=>>?! /0.=K#1$! />K;1! /K>! L=C! NC1$! A/2! .61!

-61JK-=>!-/JO/CK.K/#3!.=C.1!=#$!=$N>.12=.K/#!.1C.CD!

CV! $HH@ML! GH! GF<T@! DCL>?<LR! GO! QLCK<F<LR! GH! LS@!

KC?MGN@!

'=-6!>1;1>!/A!/>K;1!A2NK.!J=.N2K.?!<M211#3!J1$KNJ!

=#$! J=.N21@! 6=C! -6=2=-.12KC.K-C! .6=.! -/N>$! O>=?! =!

2/>1! K#! 6/L! C.=0>1! .61! +PG! 0=2-/$1! KC! K#! .61! /K>D!

]211#!/>K;1C!=21!6KM6!K#!O/>?O61#/>C!<=#.K4/ZK$=#.C@!

=#$! M211#`M2=CC! A>=;/2! -/JO/#1#.C3! =#$! .61!

-6>/2/O6?>>! -/#.1#.! KC! 6KM6D! &1$KNJ! />K;1C! =21!

J1$KNJ! K#!O/>?O61#/>C! =#$! C.=2.! ./!$1;1>/O! C/J1!

2KO14A2NK.?! -6=2=-.12KC.K-CD! B61?! 6=;1! ->/C1! ./! =!

J=ZKJNJ!=J/N#.!/A!/K>! O12!$2?!L1KM6.D! %#!J=.N21!

A2NK.! .61! CSK#! .N2#C! A2/J! ON2O>1! ./! 0>=-S! <=>.6/NM6!

C/J1! ;=2K1.K1C! #1;12! .N2#! -/JO>1.1>?! 0>=-S@_! .61!

O/>?O61#/>! =#$! .61! -6>/2/O6?>>! -/#.1#.C! $1->K#13!

.61!-=2/.1#/K$!-/#.1#.!K#-21=C1C3!=#$!.61!/K>!?K1>$!KC!

6KM6D!

B61!HF! +=;KC! )>K;1! F1#.12! 6=2;1C.1$! .61! />K;1C!

=.! .61! .6211!J=.N2K.?! >1;1>C! K#! )-./012`P/;1J012!

"7853!JK>>1$! .61! />K;1C! =#$! O2/;K$1$! .61J! A/2! .61!

1ZO12KJ1#.CD! R1! -21=.1$! =! cC./-S! 0=2-/$1d!

A/2JN>=.K/#!0?!$KCC/>;K#M!877N>!/A!.61!0=2-/$1!K#!5!

J>! /A! =-1./#13!L6K-6!L=C! .61#! =$$1$! ./! 87!J>! /A!

/>K;1!/K>D!R1! .61#!O21O=21$! .61! C=JO>1C!0?!JKZK#M!

k77Nl!/A!1=-6!/A!.61!.6211!/K>C!<M211#3!J1$KNJ!=#$!

J=.N21@!LK.6!877!Nl!/A!.61!C./-S!0=2-/$13!21CN>.K#M!

K#!=#!K#K.K=>!J=2S12!-/#-1#.2=.K/#!/A!7D"[!#M`NlD!R1!

O12A/2J1$!=!8T87!$K>N.K/#!C12K1C!=#$!C=JO>1C!L121!

.1C.1$! K#! .2KO>K-=.1D! )2KMK#=>! C=JO>1C! L121! 2N#!

!"#$%&! '(&)"*&+,-+! !./+0&(1".123! 4")526&+7&89%.!

:;<'-+,=>-7=?+@+ "#$%"! &$'(! )*+,-,./!

A;<'-+,=>-7=?+@+ "#$(! &$0#! )*+,-,./!

47B!;<!+@+ "($'&! &$(! 1/23-,./!

,=>C<D=7+@+ "#$4(! &$(! )*+,-,./!

@+ "#$'&! 0$0#! )*+,-,./!

E+ "($&&! &$4'! )*+,-,./!

F+ "%$"&! &$%"! )*+,-,./!

G+ "0$%"! &$%5! )*+,-,./!

H+ "4$%"! &$#4! 1/23-,./!

I+ "%$5&! &$'"! )*+,-,./!

J+ "'$(&! 6$%4! )*+,-,./!

:;<'-+,=>-7=?+E+ "#$6"! &$"4! )*+,-,./!

47B!;<!+E+ "6$&&! &$#0! )*+,-,./!

,=>C<D=7+E+ "#$&"! &$"0! )*+,-,./!

K+ "0$""! 6$05! )*+,-,./!

L+ ""$#&! &$6(! )*+,-,./!

@M+ "%$""! 6$#%! )*+,-,./!

@@+ ""$5"! &$0'! )*+,-,./!

@E+ ""$#"! 6$(#! )*+,-,./!

@F+ ""$#&! &$%#! )*+,-,./!

@G+ ""$4&! #$'! )*+,-,./!

@H+ ""$"&! &$0#! )*+,-,./!

@I+ "#$'&! &$5'! )*+,-,./!

:;<'-+,=>-7=?+F+ "'$%(! &$(! )*+,-,./!

47B!;<!+F+ ""$"&! &$"! )*+,-,./!

,=>C<D=7+F+ "%$%(! &$0! )*+,-,./!

0&5+EN+IOMM'P+@J+ "($'&! &$'#! 1/23-,./!

0&5+EN+GOMMQP+@K+ "5$'&! 00$4! 1/23-,./!

!"#$%&+8.2)&6+R2)+FM+

6"S8+

!!!!!!!!!

"&$%(!

!

6$"4!

!

)*+,-,./!

!.2)&6+!"#$%&+IM+6"S8+ "5$50! &$'%! )*+,-,./!

!.2)&6+!"#$%&+@EM+6"S8+ "0$%"! &$&4! )*+,-,./!

!.2)&6+!"#$%&+@HM+6"S8+ "0$""! &$&6! )*+,-,./!

!
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LK.6/N.! ON2KAK-=.K/#! C.1OC3! 21CN>.K#M! K#! #1M=.K;1!

21CN>.C!A/2!=>>!C=JO>1CD!R1!01>K1;1!1#U?J1C!O21C1#.!

K#! .61! />K;1! /K>! L121! K#6K0K.K#M! .61! 21=-.K/#D! GC! =!

21CN>.3! .L/! ON2KAK-=.K/#! SK.C!L121! NC1$! ./! ->1=#! NO!

.61!C=JO>1!A/2!.1C.K#M_!=!m%GJO!+PG!,.//>!(K.!J=$1!

0?!mK=M1#!=#$!.61!J/21!CKJO>KAK1$!EFb!ON2KAK-=.K/#!

SK.! J=$1! 0?! +PGl=#$! ,-K1#.KAK-D! ,=JO>1C! L121!

$K>N.1$!O2K/2!./!ON2KAK-=.K/#!=#$!#/!AN2.612!$K>N.K/#C!

L121!J=$1!=A.12!ON2KAK-=.K/#D!

!!
,<=>?@!:A!'F<T@!'<F!1CDEF@!-OCFRQ<Q!/@Q>FLQ!

!

*KMN21!V!C6/LC!.61!21CN>.C!/A! .61!C12K1C3! KD1D! .61!

#NJ012! /A! EFb! -/N#.C! 01A/21! A>N/21C-1#-1! L=C!

$1.1-.1$! A/2! M211#3! J1$KNJ! =#$! J=.N21! /K>! /#1!

L11S!=A.12!K.!L=C!=$$1$!=#$!A/2!J=.N21!/K>!"!=#$!X!

L11SC! =A.12! K.! L=C! =$$1$D! )#>?! &=.N21! R11S! 8!

C12K1C! L=C! $/#1! NCK#M! .61! mK=M1#! SK.! =#$! .61! 21C.!

L121!$/#1!NCK#M!.61!+PGl=#$!SK.D!B61!AKMN21!C6/LC!

.6=.!.61!mK=M1#!SK.!L=C!>1CC!1AA1-.K;1!=.!->1=#K#M!NO!

.61! C=JO>1C! K#! -/JO=2KC/#! ./! .61! CKJO>1! EFb!

ON2KAK-=.K/#! SK.D! %.! =>C/! C6/LC! .6=.! .61! 0=2-/$1!

21J=K#C! C.=0>1! K#! />K;1! /K>! /;12! =! O12K/$! /A! /#1!

J/#.6D!e/L1;123!/>K;1!/K>!C61>A!>KA1!-=#!01!.L/!?1=2C!

/2! >/#M123! =#$! .6121A/21! L1! K#.1#$! ./! -/#$N-.! =!

>/#M12! C.=0K>K.?! C.N$?3! K#->N$K#M! .61! M211#! =#$!

J1$KNJ!/K>C!K#!.61!AN.N21D!

KV! $HH@ML!GH!LS@!KC?MGN@!GO!MS@D<MCF!MGDEGQ<L<GO!

CON!LCQL@!

F/JJ12-K=>>?! /0.=K#1$! 1Z.2=! ;K2MK#! />K;1! /K>!

<F=>KA/2#K=!)>K;1!b=#-63!"78X!6=2;1C.@!L=C!NC1$!A/2!

.61! -61JK-=>! -/JO/CK.K/#! =#$! C1#C/2?! .1C.CD! '=-6!

-61JK-=>!.1C.!-/JO=21$!.L/!C=JO>1CT!=!c0>=#Sd!=#$!

=! c0=2-/$1$dD! 877N>! /A! .61! 0=2-/$1! L=C! K#K.K=>>?!

$KCC/>;1$!K#!5!J>!/A!=-1./#13!L6K-6!L=C!.61#!=$$1$!

./!87!J>!/A!/>K;1!/K>D!B6=.!L=C!.61#!61=.1$!./![7
7
!F!

/;12#KM6.! ./! 1;=O/2=.1! .61! =-1./#13! =#$!

CN0C1QN1#.>?! =$$1$! ./! .61! C=JO>1! .6=.! KC! 21A1221$!

./! =C! c0=2-/$1$Dd! B61! 21CN>.K#M! J=2S12!

-/#-1#.2=.K/#!L=C!8D8V!#M`J>!/A!/>K;1!/K>D!B61!0>=#S!

C=JO>1! L=C! $2=L#! $K21-.>?! A2/J! .61! -/JJ12-K=>!

O2/$N-.D! B61! -61JK-=>! =#=>?CKC! L=C! O12A/2J1$! =.!

.61!HF!+=;KC!)>K;1!F1#.12!l=0/2=./2?D!B61!A/>>/LK#M!

.1C.C!L121!O12A/2J1$D!

,?@@!,CLLR!-M<N<LR!X,,-V!

*211! A=..?! =-K$C! <**G@! =21! .61! 021=S$/L#!

-/JO/N#$C! A2/J! .2K=-?>M>?-12/>C! ;K=! =! -61JK-=>!

21=-.K/#!-=>>1$!6?$2/>?CKC!/2!>KO/>?CKCD!G!6KM6!>1;1>!/A!

**G! K#! 21-1#.>?! 1Z.2=-.1$!/K>! C6/2.1#C! .61! C61>A! >KA1!

/A!/K>D!*=-./2C!CN-6!=C!A2NK.!A>?3!A2NK.!$KC1=C1C3!$1>=?C!

01.L11#! 6=2;1C.K#M! =#$! JK>>K#M3! KJO2/O12!

1Z.2=-.K/#! =#$! O2/>/#M1$! -/#.=-.! 01.L11#! .61! /K>!

=#$!;1M1.=.K/#!L=.12!J=?!K#-21=C1!**GD!!

(@?GB<N@!%CF>@!X(%V!

E12/ZK$1C!=21! .61!O2KJ=2?!/ZK$=.K/#!O2/$N-.C! K#!

/>K;1! /K>D! R61#! /K>! KC! 1ZO/C1$! ./! /Z?M1#3! >KM6.3! /2!

61=.3! A=..?! =-K$C! =21! /ZK$KU1$3!L6K-6! 21CN>.C! K#! /AA4

A>=;/2C3!=#$!$KJK#KC61C!#N.2K.K/#=>! ;=>N1D!B61!J/21!

/ZK$KU1$!=#!/>K;1!/K>!KC3!.61!6KM612!.61!En!L/N>$!01D!

e/L1;123! K.! KC! KJO/2.=#.! ./! #/.1! .6=.! =C! /ZK$=.K/#!

=$;=#-1C! =#$! C1-/#$=2?! /ZK$=.K/#! O2/$N-.C! =21!

A/2J1$3!O12/ZK$1C!=21!$1M2=$1$!=#$!.61!>1;1>!/A!En!

$1-21=C1CD!!

5%!-KQG?KCOM@!!

B61!N>.2=;K/>1.! >KM6.! =0C/20=#-1! KC!J1=CN21$!0?!

=OO>?K#M!Hn!>KM6.!.62/NM6!.61!/K>!=.!C1;12=>!CO1-KAK-!

L=;1>1#M.6C!/#!CO1-.2/O6/./J1.12D!G0C/20=#-1!=.!

"V"!#J!<("V"@! K#$K-=.1C!.61!O2KJ=2?!/ZK$=.K/#! >1;1>3!

L6K>1! =0C/20=#-1! =.! "9[! #J! <("9[@! K#$K-=.1C! .61!

C1-/#$=2?! /ZK$=.K/#! >1;1>D! B61! =0C/2O.K/#! -N2;1! K#!

.61! Hn! /A! /K>! KC! K#A>N1#-1$! 0?! .61! /ZK$=.K/#!

O2/$N-.C3!C/J1!/A!L6K-6!O2/;/S1!=#!K#-21=C1!/A!.61!

=0C/2O.K/#! =.! "V"! #J! =#$! /.612C! =.! "\7! #JD! B6KC!

-N2;1! KC! -=>>1$! +1>.=! (! <o(@D! o(! $1.1-.C! /K>!

.21=.J1#.C!LK.6!-/>/2!21J/;K#M!CN0C.=#-1C3!=#$!.61!

O21C1#-1!/A!21AK#1$!/2!O/J=-1!/K>3!0?!J1=CN2K#M!.61!

$KAA121#-1!01.L11#!=0C/20=#-1!=.!"\7!#J!=#$!"99!

#J!h!"\X!#J!NCK#M!CO1-.2/O6/./J1.12!!

,CLLR!-M<N!(?GH<F@!

*=..?!=-K$!O2/AK>1!KC!=!J1=CN21!/A!.61!O2/O/2.K/#!

/A! K#$K;K$N=>! A=..?! =-K$C! K#! .61! /K>! =#$! KC! =#!

KJO/2.=#.!O=2.!/A!.61!/K>!ON2K.?!=#$!QN=>K.?D!%#!.12JC!

/A!ON2K.?3!.61!H,+G!6=C!C1.!>KJK.C!A/2!1=-6!A=..?!=-K$!

K#! />K;1! /K>! ./! O21;1#.! =$N>.12=.K/#! A2/J! /.612!

C11$`#N.! /K>CD! B6KC! KC! $N1! ./! .61! A=-.! .6=.! 1=-6!

C11$`#N.!/K>!6=C!=!$KAA121#.!-6=2=-.12KC.K-!A=..?!=-K$!

O2/AK>1D! %#! .12JC! /A! QN=>K.?3! .61! O2/O/2.K/#! /A! .61!

$KAA121#.! A=..?! =-K$C! -=#! K#A>N1#-1! .61! C.=0K>K.?! /A!

.61!/K>!=#$!.61!#N.2K.K/#=>!;=>N1!/A!.61!/K>D!B61!A=..?!

=-K$! O2/AK>1! /A! />K;1! /K>! KC! K#A>N1#-1! 0?! -N>.K;=2! =#$!

1#;K2/#J1#.D!!
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B61!21CN>.C!A/2!=>>!.1C.C!=21!C6/L#!K#!B=0>1!"D!B61!

21CN>.C!A/2!c:>=#Sd!=#$!c:=2-/$1$d!C=JO>1C!=21!;12?!

CKJK>=2! =#$! L1>>! LK.6K#! .61! H,+G! >KJK.C! A/2! 1Z.2=!

;K2MK#! />K;1! /K>CD! :=C1$! /#! .61! -61JK-=>! =#=>?CKC! /A!

.61! c:>=#Sd! =#$! c:=2-/$1$d! C=JO>1C3! L1!

$1.12JK#1$!.6=.!=$$K#M!.61!0=2-/$1C!./!.61!/>K;1!/K>!

$/1C! #/.! -6=#M1! .61! QN=>K.?! /2! ON2K.?! /A! .61!

O2/$N-.D!

!

!
+CKF@!9A!'F<T@!'<F!0S@D<MCF!-OCFRQ<Q!/@Q>FLQ!!

!

G! .2K=#M>1! .1C.!L=C! NC1$! A/2! .61! C1#C/2?! <.=C.1@!

.1C.D! B61! .2K=#M>1! .1C.! KC! =! $KC-2KJK#=.K;1! J1.6/$!

NC1$!K#!C1#C/2?!C-K1#-1!./!M=NM1!L61.612!=#!/;12=>>!

$KAA121#-1! KC! O21C1#.! 01.L11#! .L/! O2/$N-.C3! /2! ./!

$1.12JK#1! L61.612! =! .21=.J1#.! 6=C! CKM#KAK-=#.>?!

-6=#M1$! =! O2/$N-.D! 'ZO12K1#-1$! ^N$M1C! 1;=>N=.1!

O2/$N-.C! K#!=!-/#.2/>>1$!1#;K2/#J1#.!./!$1.12JK#1!

L61.612! O12-1O.K0>1! =#$! C.=.KC.K-=>>?! CKM#KAK-=#.!

$KAA121#-1C! 1ZKC.! 01.L11#! .61JD! B6K2.11#! />K;1! /K>!

O=#1>KC.C! L121! NC1$! =C! ^N$M1CD! '>1;1#! ^N$M1C!

1;=>N=.1$!.L/!C1.C!/A!.2K=#M>1!.1C.C!=#$!.L/!^N$M1C!

1;=>N=.1$!CK#M>1!C1.C!A/2!=!./.=>!<P@!/A!"XD!

*/2! 1=-6! /A! .61! .6211! /K>C3! =OO2/ZKJ=.1>?! 8"48V!

Jl! L=C! O/N21$! K#./! M>=CC1C! CO1-KAK1$! 0?! .61!

%#.12#=.K/#=>!)>K;1!)K>!F/N#-K>3!=--/2$K#M!./!J1.6/$!

F)%pB"7p+/-!5!b1;p8!"77\!]>=CC!A/2!/K>!.=C.K#MD!B61!

M>=CC1C!L121!-/;121$!LK.6!O>=C.K-! >K$C3! >=01>1$!LK.6!

V4$KMK.! 2=#$/J!#NJ012!-/$1C!=#$!O>=-1$!/#!J1.=>!

C12;K#M! .2=?C! -/221CO/#$K#M! ./! .61!J=C.12! .2K=#M>1!

.1C.!C611.3!L6K-6!K#$K-=.1$!L61.612!.6121!L121!.L/!

-/#.2/>! /K>C! /2! .L/! =$N>.12=.1$! /K>C! K#! .61! .2K=#M>1!

.1C.D!

B61! .1C.C! L121! -/#$N-.1$! K#! =--/2$=#-1! LK.6!

C1#C/2?! O2/./-/>! F)%pB"7p+/-! 85! b1;! \!

)2M=#/>1O.K-! GCC1CCJ1#.! /A! nK2MK#! )>K;1! )K>D! '=-6!

^N$M1!-/JO>1.1$!=!cB2K=#M>1!B1C.d!A/2J!A/2!1=-6!C1.!

/A!/>K;1!/K>C3! =#$! .2K1$! ./!$1C-2K01!6/L! .61! C=JO>1!

.61?! -6/C1!$KAA121$! A2/J! .61!/.612! .L/!/K>CD! E=O12!

0=>>/.C! L121! NC1$! ./! -/>>1-.! .61! $=.=D! +=.=! L121!

=#=>?U1$!NCK#M!C.=.KC.K-=>!.=0>1CD!

B61!#N>>!6?O/.61CKC!L=C!.6=.!.6121!KC!#/!C1#C/2?!

$KAA121#-1! 01.L11#! .61! c0>=#Sd! />K;1! /K>! =#$! .61!

c0=2-/$1$d! />K;1! /K>D! B6121! L121! 8"! c-/221-.d!

=#CL12C! <O=#1>KC.! -6/C1! .61! />K;1! /K>! .6=.! L=C!

$KAA121#.! A2/J! .61! /.612! .L/@! /N.! /A! "X! h! 9D[q! /A!

.61!.KJ1!.61C1!21CN>.C!-/N>$!6=;1!011#!/0.=K#1$!0?!

-6=#-1! =>/#1D! B6NC! =.! .61! 5q! >1;1>! /A! CKM#KAK-=#-13!

.61!#N>>!6?O/.61CKC!KC!#/.!21^1-.1$_!.61!.L/!/>K;1!/K>C!

L121! #/.! O12-1K;1$! ./! 01! CKM#KAK-=#.>?! $KAA121#.D!

E=#1>KC.! -/JJ1#.C! A/2! -/221-.! .2K=#M>1C! L121!

1;=>N=.1$! =#$! C/2.1$! =--/2$K#M! ./! c0>=#Sd! =#$!

c0=2-/$1$Dd!

B61! CNJJ=2?! /A! -/221-.! O=#1>KC.! -/JJ1#.C!

K#$K-=.1C! .6=.! #/! ->1=2! O=..12#! -/N>$! 01! /0C12;1$D!

*/2! 1Z=JO>13! .6211! O=#1>KC.C! $1C-2K01$! .61! -/#.2/>!

=C!J/21!ON#M1#.! .6=#! .61!=$N>.12=.1$!/K>3!0N.!/#1!

A/N#$!.61!-/#.2/>!>1CC!ON#M1#.D!%#!-/#->NCK/#3!=.!.61!

9D[q! >1;1>! /A! CKM#KAK-=#-13! .6121! L=C! =! C.=.KC.K-=>>?!

CKM#KAK-=#.!$KAA121#-1!01.L11#!.61!c0=2-/$1$d!/>K;1!

/K>! =#$! .61! c0>=#Sd! />K;1! /K>D! e/L1;123! =.! .61! 5q!

>1;1>! .61!/K>C!L121!#/.! CKM#KAK-=#.>?!$KAA121#.D! ,K#-1!

.6KC! 21CN>.! KC! 0/2$12>K#13! L1! K#.1#$! ./! 21O1=.! .61!

.1C.! K#! .61! AN.N21! LK.6! =! >=2M12! C=JO>1! CKU1! ./!

K#-21=C1!.61!O/L12!/A!.61!.1C.D!

MV! 'F<T@!'<F!-N>FL@?CL<GO!#@L@ML<GO!

B61!=$N>.12=.K/#!C.N$?!L=C!$/#1!=.! .61!21QN1C.!

/A!/N2!%.=>K=#!)>K;1!)K>!O=2.#12CD!B61!-/>>=0/2=./2C!K#!

%.=>?!NC1$!/#1!>/-=>>?!O2/$N-1$!/K>!=#$!A/>>/L1$!.61!

C=JO>1! O2/./-/>! .6=.! L1! O2/;K$1$! <*KMN21! X@! ./!

O2/$N-1!A/N2!C=JO>1CT!

,=JO>1!8T!=!"57!Jl!cON21d!/>K;1!/K>!C=JO>1!.6=.!

6=$!#/.!011#!J=2S1$!LK.6!/N2!0=2-/$1C!!

,=JO>1!"T!=!"57!Jl!cON21d!/>K;1!/K>!C=JO>1!.6=.!

6=$!011#!J=2S1$!LK.6!/N2!0=2-/$1!=.!8D8V!#M`Nl!

,=JO>1! VT! =! C1-/#$! 8"5! Jl! cON21d! />K;1! /K>!

C=JO>1! K$1#.K-=>! ./! C=JO>1! V3! L6K-6! 6=$! 011#!

AN2.612! $K>N.1$! 0?! =#! 1QN=>! =J/N#.! /A! N#J=2S1$!

/>K;1!/K>3!./!CKJN>=.1!=!"57Jl!C=JO>1!.6=.!6=$!011#!

=$N>.12=.1$!0?!57qD!

,=JO>1!XT!=!8"5!Jl!cON21d!/>K;1!/K>!C=JO>1!.6=.!

6=$!011#!J=2S1$!LK.6!/N2!0=2-/$1!=.!.61!C=J1!2=.1!

=C!=0/;1D!

B61! C=JO>1C! L121! =#=>?U1$! K#! .2KO>K-=.1! NCK#M!

0/.6! mK=M1#! =#$! +PGl=#$! SK.C3! =OO2/ZKJ=.1>?! 97!

$=?C!=A.12!.61?!L121!.=MM1$D!B61!21CN>.C!=21!C6/L#!

K#! *KMN21! XD! */2! C=JO>1! 83! #/! A>N/21C-1#-1! L=C!

/0C12;1$! =A.12! V\! EFb! -?->1C3! =#$! K.! KC! .6121A/21!

-/#CK$121$! #1M=.K;1D! ,=JO>1C! "! =#$! X! L121!

1ZO1-.1$! ./! 01! O/CK.K;1! =#$! K$1#.K-=>3! =#$! L121!

Sample Name  Blank Barcoded 

Test Date  12/16/15 12/16/15 

 USDA 

Limits 

  

FFA ≤0.8 0.21 0.21 

PV ≤20 7.3 7.4 

K232 ≤2.50 1.62 1.65 

K268 ≤0.22 0.09 0.08 

Delta K ≤0.01 0.001 0.001 

Fatty Acid Profile    

Palmitic Acid (C16:0) 7.5 – 20.0 17.1 17.5 

Palmitoleic Acid (C16:1) 0.3 – 3.5 1.5 1.5 

Heptadecanoic Acid (C17:0) ≤0.3 0.1 0.1 

Heptadecenoic Acid (C17:1) ≤0.3 0.2 0.2 

Stearic Acid (C18:0) 0.5 – 5.0 1.6 1.7 

Oleic Acid (C18:1) 55.0 – 83.0 66.7 66.4 

Linoleic Acid (C18:2) 3.5 – 21.0 12.0 11.9 

Linolenic Acid (C18:3) ≤1.5 0.6 0.5 

Arachidic Acid (C20:0) ≤0.6 0.1 0.1 

Gadoleic Acid (Eicosenoic) (C20:1) ≤0.4 0.1 0.1 

Behenic Acid (C22:0) ≤0.2 0.0 0.0 

Lignoceric Acid (C24:0) ≤0.2 0.0 0.0 

!
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A/N#$! ./! 01! =C! 1ZO1-.1$D! */2! C=JO>1! V!

<c=$N>.12=.1$d@! A>N/21C-1#-1! L=C! /0C12;1$! =.!

CKM#KAK-=#.>?! 6KM612! EFb! -?->1C3! L6K-6! K#$K-=.1C!

>/L12! O21C1#-1! /A! .61! 0=2-/$13! CNMM1C.K#M!

=$N>.12=.K/#D! G>.6/NM6! .6KC! 1ZO12KJ1#.! L=C! ;12?!

CKJO>13! K.! $1J/#C.2=.1$! .61! A1=CK0K>K.?! /A! NCK#M!

QN=#.K.=.K;1!EFb!J1.6/$C!./!$1.1-.!=$N>.12=.K/#!/2!

/>K;1!/K>3!=CCNJK#M!.6=.!=OO>K-=.K/#!/A!.61!0=2-/$1C!

.=S1C!O>=-1!=.!=!S#/L#!2=.1D!

!
,<=>?@!JA!'<FT@!'<F!-N>FL@?CL<GO!$BE@?<D@OL!

/@Q>FLQ!!

J8! 0'*+3*53*7!/$1$-/02!

,K#-1! .61! -/JO>1.K/#! /A! .6KC! L/2S! L1! 6=;1!

-/#.K#N1$! .61! 1;=>N=.K/#! /A! .61! +PG! 0=2-/$1CD!

,O1-KAK-=>>?! K#! /N2! O21C1#.! L/2S3! L6K-6! L1! LK>>!

$1C-2K01!K#!=!CN0C1QN1#.!O=O12T!

•! R1! =21! $1J/#C.2=.K#M! /N2! =0K>K.?! ./! -/221-.>?!

K$1#.KA?! -/JJK#M>1$! O2/$N-1! LK.6! $KAA121#.!

/2KMK#!0=2-/$1CD!

•! R1! =21! $1J/#C.2=.K#M! /N2! =0K>K.?! ./! 1Z.2=-.!

JN>.KO>1!0=2-/$1C!A2/J!=!CK#M>1!K.1JD!

•! R1! =21! $1J/#C.2=.K#M! C.=0K>K.?! /A! .61! 0=2-/$1C!

/;12!=!#K#1!J/#.6!O12K/$D!

!

W8! 0'*0&513'*1!

•! R1! $1J/#C.2=.1$! .61! A1=CK0K>K.?! /A! NCK#M! +PG!

0=2-/$1C! A/2! .2=-1=0K>K.?! K#! .61! A//$! CNOO>?!

-6=K#D!!

•! R1!$1J/#C.2=.1$!C.=0K>K.?!/A! .61!+PG!0=2-/$1C!

/;12! CNOO>?! -6=K#! -/#$K.K/#C! =#$! .KJ1C!

=CC/-K=.1$!LK.6!=!CK#M>1!-/JJ/$K.?D!

•! R1! $1J/#C.2=.1$! .6=.! #/! -2/CC! -/#.=JK#=.K/#!

/--N2C!01.L11#!-=C1C!/A!O2/$N-1!A2/J!$KAA121#.!

/2KMK#C! .6=.! J/;1! ./M1.612! .62/NM6! .61! CNOO>?!

-6=K#D!!

•! R1!$1J/#C.2=.1$!/N2!=0K>K.?!./!-/221-.>?!K$1#.KA?!

-/JJK#M>1$! O2/$N-1! LK.6! $KAA121#.! /2KMK#!

0=2-/$1CD!

•! R1! $1J/#C.2=.1$! CKJO>K-K.?! /A! K#.1M2=.K/#! K#./!

.61! =OO>1!O=-SK#M!O2/-1CC! <L6K-6! KC! ;12?! CKJK>=2!

./!.6/C1!/A!J/C.!O/JJ1!A2NK.3!C./#1!A2NK.3!-K.2NC3!

1.-D@D!

•! E21>KJK#=2?! 21CN>.C! CNMM1C.! .6=.! K.! KC! A1=CK0>1! ./!

NC1!+PG!0=2-/$1C!A/2! >/.4.2=-SK#M!/#!.61!c=C4KCd!

O=-SK#M!O2/-1CC!h!-6=#MK#M! .61!0=2-/$1!=OO>K1$!

./! .61! O2/$N-.! c/#! .61! A>?d! LK.6/N.! CKM#KAK-=#.!

K#-21J1#.=>! C.1OC! =#$! LK.6! >/L! 2KCS! /A! c-2/CC4

-/#.=JK#=.K/#d!A2/J!>/.!./!>/.D!

•! R1! $1J/#C.2=.1$! C.=0K>K.?! /A! .61! 0=2-/$1C! K#!

/>K;1!/K>!/;12!=!/#14J/#.6!O12K/$D!

•! R1! $1J/#C.2=.1$! C.=0K>K.?! /A! .61! 0=2-/$1C! /#!

=OO>1C!/;12!=!.62114J/#.6!O12K/$D!

•! R1! $1J/#C.2=.1$! .6=.! .61! O21C1#-1! /A! .61!

.2=-12C!$/1C!#/.!=>.12! .61!-61JK-=>! -/JO/CK.K/#!

/A!.61!/>K;1!/K>!

•! R1! O12A/2J1$! C1#C/2?! .1C.C! ./! 1;=>N=.1! .61!

1AA1-.! /#! .61! .2=-12C! /#! .61! />K;1! /K>! .=C.1! =#$!

O21>KJK#=2?!21CN>.C!=21!1#-/N2=MK#MD!

•! R1!$1J/#C.2=.1$! .6=.! QN=#.K.=.K;1! EFb! -=#! 01!

1JO>/?1$! ./! $1.1-.! =! 57q! =$N>.12=.K/#! /A! />K;1!

/K>D!

!

!

!

!

!
!
!
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