
*?�Ti2` 9

JQ/2H a2H2+iBQM

9XR q?v ai�iBbiB+�H JQ/2HHBM;

AM M�im`2 r2 +�M Q#b2`p2 irQ ivT2b Q7 /2T2M/2M+B2b #2ir22M T?vbB+�H [m�MiBiB2bX

RX /2i2`KBMBbiB+ /2T2M/2M+B2b
kX biQ+?�biB+ /2T2M/2M+B2bX

h?2 /Bz2`2M+2 #2ir22M i?2 irQ ivT2b Q7 /2T2M/2M+B2b Bb b?QrM BM .B�;`�K 9XRX

9XRXR .2i2`KBMBbiB+ .2T2M/2M+B2b

�M 2t�KTH2 7Q` � /2i2`KBMBbiB+ /2T2M/2M+v Bb L2riQMǶb H�r Q7 ;`�pBiv BM
T?vbB+bX A7 � +2`i�BM Q#D2+i- 2X;X �M �TTH2 Bb 7�HHBM; 7`QK � +2`i�BM ?2B;?i ԗ iQ
i?2 ;`QmM/- i?2M i?2 H�r Q7 ;`�pBiv i2HHb mb 2t�+iHv ?Qr HQM; Bi i�F2b mMiBH i?2
�TTH2 ?Bib i?2 ;`QmM/X AM T`BM+BTH2 i?Bb Bb QMHv i`m2- B7 r2 B;MQ`2 �Mv BM~m2M+2b
+QKBM; 7`QK �B` `2bBbi�M+2 Q` �Mv rBM/ 2z2+ibX "mi B7 r2 r�Mi2/ iQ r2 +�M
BM+Hm/2 i?2b2 2z2+ib �HbQ �M/ r2 rQmH/ Q#i�BM i?2 2t�+i iBK2 ԣ �7i2` r?B+? i?2
�TTH2 H�M/b QM i?2 ;`QmM/X 1t+2Ti 7Q` K2�bm`BM; 2``Q` i?2`2 rQmH/ #2 MQ bQm`+2
Q7 mM+2`i�BMiv i?�i rQmH/ �z2+i Qm` `2bmHiBM; iBK2 ԣX
Pi?2` 2t�KTH2b Q7 /2i2`KBMBbiB+ /2T2M/2M+B2b �`2 i?2 KQiBQM Q7 i?2 TH�M2ib
�`QmM/ i?2 bmM Q` bQK2 i?2`KQ/vM�KB+ T`Q+2bb2bX

kd
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deterministic stochastic

h

Law of gravity

genotype

environment

+

phenotype

6B;m`2 9XR, .2i2`KBMBbiB+ p2`bmb aiQ+?�biB+ .2T2M/2M+B2b

9XRXk aiQ+?�biB+ .2T2M/2M+B2b
AM +QMi`�bi iQ i?2 �#Qp2 K2MiBQM2/ /2i2`KBMBbiB+ /2T2M/2M+B2b- i?2`2 Bb i?Bb
b2+QM/ ivT2 Q7 i?2 biQ+?�biB+ /2T2M/2M+B2bX �M 2t�KTH2 Q7 � biQ+?�biB+ /2T2M@
/2M+v Bb i?2 /2+QKTQbBiBQM Q7 � T?2MQivTB+ p�Hm2 BMiQ Bib ;2M2iB+ T�`i �M/ Bib
2MpB`QMK2Mi�H T�`i- mbBM; � ;2M2iB+ KQ/2HX h?2 /Bz2`2M+2 #2ir22M � biQ+?�b@
iB+ �M/ � /2i2`KBMBbiB+ /2T2M/2M+v Bb i?�i BM � bvbi2K i?�i Bb /2b+`B#2/ mbBM;
biQ+?�biB+ /2T2M/2M+B2b- i?2`2 �`2 K�Mv bQm`+2b Q7 mM+2`i�BMivX h?2 /Bz2`2Mi
bQm`+2b Q7 mM+2`i�BMiB2b ?�p2 K�Mv /Bz2`2Mi Q`B;BMbX 6B`bi- 7Q` KQbi [m�MiBi�iBp2
T?2MQivT2b- r2 /Q MQi FMQr �HH i?2 ;2M2b i?�i �`2 `2bTQMbB#H2 7Q` i?2 2tT`2bbBQM
Q7 � +2`i�BM T?2MQivTB+ p�Hm2X a2+QM/- 2p2M B7 r2 FM2r �HH ;2M2b i?�i +�mb2 �
+2`i�BM T?2MQivT2- r2 biBHH /Q MQi FMQr �HH i?2 TQbi@i`�MbH�iBQM�H T`Q+2bb2b i?�i
�`2 BKTQ`i�Mi 7Q` i?2 Q#b2`p�iBQM Q7 � +2`i�BM T?2MQivTB+ H2p2HX h?2 b�K2 Bb i`m2
7Q` i?2 2MpB`QMK2Mi�H T�`iX PM i?2 QM2 ?�M/ Bi Bb BKTQbbB#H2 iQ Q#b2`p2 �M/ iQ
K2�bm`2 �HH 2MpB`QMK2Mi�H +QKTQM2Mib �M/ QM i?2 Qi?2` ?�M/- BM KQbi +�b2b-
r2 /Q MQi FMQr ?Qr i?2 2MpB`QMK2Mi�H +QKTQM2Mib �z2+i � +2`i�BM T?2MQivTB+
p�Hm2X

�b � `2bmHi- #Qi? i?2 ;2M2iB+ T�`i �M/ i?2 2MpB`QMK2Mi�H T�`i Q7 � ;Bp2M T?2@
MQivTB+ p�Hm2 �`2 �bbQ+B�i2/ rBi? p2`v K�Mv /Bz2`2Mi bQm`+2b Q7 mM+2`i�BMivX
6Q`imM�i2Hv- r2 ?�p2 i?2 iQQH Q7 bi�iBbiB+�H KQ/2HHBM; �p�BH�#H2X ai�iBbiB+�H KQ/@
2HHBM; +�M BM+Q`TQ`�i2 bQm`+2b Q7 mM+2`i�BMiv �M/ Bb �#H2 iQ K�F2 [m�MiBi�iBp2
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bi�i2K2Mib �#Qmi /Bz2`2Mi B/2MiB}�#H2 7�+iQ`b i?�i �z2+i � ;Bp2M [m�MiBiv Q7
BMi2`2biX

9XRXj ai�iBbiB+�H JQ/2H
� bi�iBbiB+�H KQ/2H Bb �M Q#D2+i i?�i +QMbBbib Q7 7Qm` T�`ib

RX `2bTQMb2 p�`B�#H2 Ԩ
kX T`2/B+iQ` p�`B�#H2b ԧφ
 ԧϵ
 w 
 ԧֆ
jX 2``Q` i2`K Ԕ
9X 7mM+iBQM Ԝ	ԧ


AM T`�+iB+2 � bi�iBbiB+�H KQ/2H Kmbi #2 pB2r2/ BM � +QMi2ti Q7 � ;Bp2M /�i�b2iX
h?Bb /�i�b2i +QMbBbib Q7 � b2i Q7 `2+Q`/bX AM �M B/2�H bBim�iBQM 2p2`v `2+Q`/
+QMi�BMb QM2 Q#b2`p�iBQM Q7 i?2 `2bTQMb2 p�`B�#H2 �M/ Q7 QM2 Q#b2`p�iBQM Q7
�HH i?2 T`2/B+iQ` p�`B�#H2bX AM i?2 bi�iBbiB+�H KQ/2H- i?2 `2bTQMb2 p�`B�#H2 Ԩ Bb
2tT`2bb2/ �b � 7mM+iBQM UԜ	ԧ
V Q7 i?2 T`2/B+iQ` p�`B�#H2b THmb i?2 2``Q` i2`K ԔX
6Q` � ;Bp2M Q#b2`p�iBQM Ԩք- i?Bb +�M #2 2tT`2bb2/ rBi? i?2 7QHHQrBM; 7Q`KmH�Ԩք � Ԝ	ԧք
 � Ԕք U9XRV

r?2`2 ԧք bi�M/b 7Q` i?2 p2+iQ` Q7 i?2 T`2/B+iQ` p�`B�#H2b ԧքӴφ
 ԧքӴϵ
 w 
 ԧքӴֆ #2HQM;@
BM; iQ Q#b2`p�iBQM ԘX h?2 +H�bb Q7 �p�BH�#H2 7mM+iBQMb Ԝ	ԧ
 i?�i +QmH/ #2 mb2/
BM � bi�iBbiB+�H KQ/2H Bb BM}MBi2Hv H�`;2X 1tT2`B2M+2b ?�b b?QrM i?�i `2bi`B+iBM;
i?2 TQbbB#H2 7mM+iBQMb Ԝ	ԧ
 iQ HBM2�` 7mM+iBQMb Bb MQi iQQ `2bi`B+iBp2 7Q` KQbi
/�i�b2ib �M/ Bi /Q2b vB2H/ p2`v p�Hm�#H2 `2bmHibX >2M+2 BM r?�i 7QHHQrb- r2 �`2
Dmbi mbBM; HBM2�` 7mM+iBQMb 7Q` Qm` bi�iBbiB+�H KQ/2HX
"2bB/2b i?2 +?QB+2 Q7 i?2 +H�bb Q7 7mM+iBQMb Ԝ	ԧ
 i?�i rBHH #2 mb2/- i?2`2 Bb �HbQ
i?2 [m2biBQM r?2i?2` �HH T`2/B+iQ` p�`B�#H2b ԧφ
 ԧϵ
 w 
 ԧֆ �`2 `2�HHv `2[mB`2/ iQ
2tTH�BM i?2 `2bTQMb2 p�`B�#H2 ԨX h?Bb [m2biBQM Bb �Mbr2`2/ #v � i2+?MB[m2 i?�i
Bb +�HH2/ KQ/2H b2H2+iBQM r?B+? rBHH #2 2tTH�BM2/ BM i?2 7QHHQrBM; b2+iBQMbX

9Xk a2H2+iBM; h?2 "2bi JQ/2H
h?2 �BK Q7 KQ/2H b2H2+iBQM Bb iQ }M/ 7`QK � b2i Q7 T`2/B+iQ` p�`B�#H2b i?Qb2
r?B+? �`2 `2H2p�Mi 7Q` i?2 `2bTQMb2 p�`B�#H2X _2H2p�M+2 BM i?Bb +QMi2ti K2�Mb
i?�i p�`B�#BHBiv Q7 i?2 T`2/B+iQ` Bb �bbQ+B�i2/ rBi? p�`B�#BHBiv Q7 i?2 `2bTQMb2
p�`B�#H2X 6m`i?2`KQ`2 i?Bb +Q@2tBbi2M+2 Q7 p�`B�#BHBiv Q7 T`2/B+iQ`b �M/ `2bTQMb2
?�b iQ #2 [m�MiB}�#H2 #v � HBM2�` 7mM+iBQM- bm+? �b i?2 QM2 ;Bp2M BM i?2 KQ/2H
U9XkVX
AM � T`�+iB+�H /�i� �M�HvbBb b2iiBM;- i?2 /�i�b2i mb2/ �b BMTmi iQ i?2 �M�Hv@
bBb K�v ?�p2 K�Mv T`2/B+iQ` p�`B�#H2bX "mi Bi Bb MQi ;m�`�Mi22/ i?�i �HH Q7
i?2K ?�p2 �M BM~m2M+2 QM i?2 `2bTQMb2 p�`B�#H2X "2+�mb2 r2 r�Mi iQ KQ/2H
i?2 `2bTQMb2b rBi? � HBM2�` 7mM+iBQM Q7 i?2 T`2/B+iQ` p�`B�#H2b- 2p2`v �//BiBQM�H
T`2/B+iQ` p�`B�#H2 BMi`Q/m+2b �M �//BiBQM�H +Q2{+B2Mi i?�i Kmbi #2 2biBK�i2/X
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1p2`v 2biBK�i2/ +Q2{+B2Mi H2�/b iQ KQ`2 p�`B�#BHBiv BM i?2 T`2/B+i2/ `2bTQMb2
p�Hm2b Q7 � ;Bp2M KQ/2HX >2M+2 B7 � KQ/2H b?QmH/ #2 mb2/ iQ T`2/B+i M2r `2@
bTQMb2b #�b2/ QM Q#b2`p2/ T`2/B+iQ` p�Hm2b- i?2 BM+`2�b2/ p�`B�#BHBiv /2+`2�b2b
i?2 T`2/B+iBp2 TQr2`X
q2 �bbmK2 i?2 7QHHQrBM; HBM2�` KQ/2H

Ԩք � ֋ంօ�φ ᅬօԧքօ � ᅯք 	Ԙ � �
 w 
 ԝ
 U9XkV

r?2`2 ᅯφ
 w 
 ᅯ։ �`2 B/2MiB+�HHv BM/2T2M/2MiHv /Bbi`B#mi2/ UBXBX/V rBi? Ӻ	ᅯք
 � �
�M/ ԥԐԡ	ᅯք
 � ᅼϵX h?2 KQ/2H b2H2+iBQM T`Q#H2K +�M #2 bi�i2/ #v i?2 7QHHQrBM;
[m2biBQMX

ǳq?B+? Q7 i?2 T`2/B+iQ` p�`B�#H2b b?QmH/ #2 mb2/ BM i?2 HBM2�`
KQ/2H\Ǵ

�b �H`2�/v K2MiBQM2/- Bi K�v #2 i?�i MQi �HH Q7 i?2 ԟ T`2/B+iQ` p�`B�#H2b BM@
+Hm/2/ BM i?2 7mHH KQ/2H b?QrM BM U9XkV �`2 `2H2p�MiX S`2/B+iQ`b i?�i �`2 MQi
`2H2p�Mi b?QmH/ MQi #2 BM+Hm/2/ BM � KQ/2H #2+�mb2 2p2`v +Q2{+B2Mi Q7 � T`2/B+@
iQ` Kmbi #2 2biBK�i2/ �M/ H2�/b iQ BM+`2�b2/ p�`B�#BHBiv Q7 i?2 }ii2/ KQ/2HX AM
+�b2 r?2`2 i?Bb p�`B�#BHBiv Bb +�mb2/ #v MQM@`2H2p�Mi T`2/B+iQ` p�`B�#H2b- i?2 T`2@
/B+iBp2 TQr2` Q7 i?2 2biBK�i2/ KQ/2H Bb HQr2`2/X �b � +QMb2[m2M+2- r2 �`2 Q7i2M
HQQFBM; 7Q` �M QTiBK�H Q` i?2 #2bi KQ/2H ;Bp2M i?2 �p�BH�#H2 BMTmi /�i�b2iX

9Xj "B�b@o�`B�M+2 h`�/2@Pz
q?�i r�b 2tTH�BM2/ �#Qp2 +�M #2 7Q`K�HBx2/ � #Bi KQ`2X amTTQb2- r2 �`2
HQQFBM; 7Q` QTiBKBxBM; i?2 T`2/B+iBQM

֌ం֍�φ ࣞᅬօ՗ԧքօ՗ U9XjV

r?B+? BM+Hm/2b Ԡ `2H2p�Mi T`2/B+iQ` p�`B�#H2b rBi? BM/B+2b i�F2M 7`QK i?2 p2+iQ`ԙ rBi? ԙφ
 w 
 ԙ֌ ୮ \�
 w 
 ԟ^X h?2 �p2`�;2 K2�M b[m�`2/ 2``Q` Q7 i?2 T`2/B+iBQM
BM U9XjV +�M #2 +QKTmi2/ �b

ԂԈӺ � ԝ਷φ ։ంք�φ Ӻ ঢ়	Ԝ	ԧք
 ਷ ֌ం֍�φ ࣞᅬօ՗ԧքօ՗
ϵ৞
� ԝ਷φ ։ంք�φ ৃӺ ঢ় ֌ం֍�φ ࣞᅬօ՗ԧքօ՗৞ ਷ Ԝ	ԧք
ৄϵ � ԝ਷φ ։ంք�φ ԥԐԡ	 ֌ం֍�φ ࣞᅬօ՗ԧքօ՗


U9X9V
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r?2`2 Ԝ	�
 /2MQi2b i?2 HBM2�` 7mM+iBQM BM i?2 i`m2 KQ/2H rBi? ԟ T`2/B+iQ` p�`B@
�#H2bX h?2 bvbi2K�iB+ 2``Q` ԝ਷φ ௴։ք�φ ५Ӻ ॱ௴֌֍�φ ࣞᅬօ՗ԧքօ՗ॲ ਷ Ԝ	ԧք
६ϵ

Bb +�HH2/
b[m�`2/ #B�b �M/ i?Bb [m�MiBiv Bb 2tT2+i2/ iQ /2+`2�b2 �b i?2 MmK#2` Q7 T`2/B+@
iQ`b Ԡ BM+`2�b2bX "mi i?2 p�`B�M+2 i2`K BM+`2�b2b rBi? i?2 MmK#2` Q7 T`2/B+iQ`bԠX h?Bb 7�+i Bb +�HH2/ i?2 #B�b@p�`B�M+2 i`�/2@Qz r?B+? Bb T`2b2Mi BM K�Mv
�TTHB+�iBQMb BM bi�iBbiB+bX LQr }M/BM; i?2 #2bi KQ/2H +Q``2bTQM/b iQ }M/BM; i?2
KQ/2H i?�i QTiBKBx2b i?2 #B�b@p�`B�M+2 i`�/2@QzX h?Bb T`Q+2bb Bb �HbQ `272``2/
iQ �b `2;mH�`Bx�iBQMX

9X9 J�HHQrb Ӹԟ ai�iBbiB+
h?2 K2�M b[m�`2 2``Q` BM U9X9V Bb mMFMQrM #2+�mb2 r2 /Q MQi FMQr i?2 K�;MB@
im/2 Q7 i?2 #B�bX "mi Ja1 +�M #2 2biBK�i2/X
G2i mb /2MQi2 #v ԈԈӺ	෬
 i?2 `2bB/m�H bmK Q7 b[m�`2b BM i?2 KQ/2H ෬X lM7Q`@
imM�i2Hv ԈԈӺ	෬
 +�MMQi #2 mb2/ iQ 2biBK�i2 ԂԈӺ #2+�mb2 ԈԈӺ	෬
 #2+QK2b
bK�HH2` i?2 KQ`2 T`2/B+iQ`b �`2 BM+Hm/2/ BM i?2 KQ/2H ෬X h?2 MmK#2` Q7 T`2@
/B+iQ`b BM i?2 KQ/2H ෬ Bb �HbQ Q7i2M `272``2/ iQ �b i?2 bBx2 Q7 i?2 KQ/2H �M/ Bb
r`Bii2M �b ]෬]X
6Q` �Mv Ubm#@V KQ/2H ෬ r?B+? BMpQHp2b bQK2 UQ` �HHV Q7 i?2 T`2/B+iQ` p�`B�#H2b-
i?2 K2�M b[m�`2 2``Q` UԂԈӺV +�M #2 2biBK�i2/ #vतԂԈӺ � ԝ਷φԈԈӺ	෬
 ਷ ᅼࣞϵ � �ᅼࣞϵ]෬]�ԝ U9X8V

r?2`2 ᅼࣞϵ Bb i?2 2``Q` p�`B�M+2 2biBK�i2 BM i?2 7mHH KQ/2H �M/ ԈԈӺ	෬
 Bb i?2
`2bB/m�H bmK Q7 b[m�`2b BM i?2 bm#@KQ/2H ෬X >2M+2 iQ }M/ i?2 #2bi KQ/2H- r2
+QmH/ b2�`+? 7Q` i?2 bm#@KQ/2H ෬ i?�i KBMBKBx2b तԂԈӺX "2+�mb2 ᅼࣞϵ �M/ ԝ �`2
+QMbi�Mib rBi? `2bT2+i iQ bm#@KQ/2Hb ෬- r2 +�M �HbQ +QMbB/2` i?2 r2HH@FMQrMӸ֋ bi�iBbiB+

Ӹ֋	෬
 � ԈԈӺ	෬
ᅼࣞϵ ਷ ԝ � �]෬] U9XeV

�M/ b2�`+? 7Q` i?2 bm#@KQ/2H ෬ KBMBKBxBM; i?2 Ӹ֋ bi�iBbiB+X

9X8 a2�`+?BM; 6Q` h?2 "2bi JQ/2H qBi? _2@
bT2+i hQ Ӹԟ

A7 i?2 7mHH KQ/2H ?�b ԟ T`2/B+iQ` p�`B�#H2b- i?2`2 �`2 �֋ ਷ � bm#@KQ/2Hb U2p@
2`v T`2/B+iQ` +�M #2 +QMbB/2`2/ BM � bm#@KQ/2H Q` MQiX h?2 2KTiv bm#@KQ/2H
rBi?Qmi �Mv T`2/B+iQ`b Bb 2t+Hm/2/ ?2`2VX
h?2`27Q`2- �M 2t?�mbiBp2 b2�`+? 7Q` i?2 bm#@KQ/2H ෬ KBMBKBxBM; Ӹ֋ Bb QMHv
72�bB#H2 B7 ԟ Bb H2bb i?�M �� r?B+? `2bmHib BM �φϩ ਷ � � ������ ੎ ��Κ bm#@KQ/2Hb
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iQ #2 i2bi2/X A7 ԟ Bb Km+? H�`;2`- r2 +�M T`Q+22/ rBi? QM2 Q7 i?2 irQ 7QHHQrBM;
bi2TrBb2 �H;Q`Bi?KbX

9X8XR 6Q`r�`/ a2H2+iBQM
RX ai�`i rBi? i?2 bK�HH2bi KQ/2H ෬Ј rBi? QMHv � ;2M2`�H K2�M �b i?2 +m``2Mi

KQ/2H
kX AM+Hm/2 i?2 T`2/B+iQ` p�`B�#H2 iQ i?2 +m``2Mi KQ/2H r?B+? `2/m+2b i?2

`2bB/m�H bmK Q7 b[m�`2b i?2 KQbiX
jX *QMiBMm2 rBi? bi2T k mMiBH �HH T`2/B+iQ` p�`B�#H2b ?�p2 #22M +?Qb2M Q` mMiBH

� H�`;2 MmK#2` Q7 T`2/B+iQ` p�`B�#H2b ?�p2 #22M b2H2+i2/X h?Bb T`Q/m+2b �
b2[m2M+2 Q7 bm#@KQ/2Hb ෬Ј ୦ ෬φ ୦ ෬ϵ ୦ w

9X *?QQb2 i?2 KQ/2H BM i?2 b2[m2M+2 ෬Ј ୦ ෬φ ୦ ෬ϵ ୦ w rBi? i?2 bK�HH2biӸ֋ p�Hm2X

9X8Xk "�+Fr�`/ a2H2+iBQM
RX ai�`i rBi? i?2 7mHH KQ/2H ෬Ј �b i?2 +m``2Mi KQ/2HX h?2 7mHH KQ/2H Bb i?2

KQ/2H BM+Hm/BM; �HH ԟ T`2/B+iQ` p�`B�#H2b
kX 1t+Hm/2 i?2 T`2/B+iQ` p�`B�#H2 7`QK i?2 +m``2Mi KQ/2H r?B+? BM+`2�b2b i?2

`2bB/m�H bmK Q7 b[m�`2b i?2 H2�biX
jX *QMiBMm2 rBi? bi2T k mMiBH �HH T`2/B+iQ` p�Hm2b ?�p2 #22M /2H2i2/ UQ` �

H�`;2 MmK#2` Q7 p�`B�#H2b ?�p2 #22M /2H2i2/VX h?Bb T`Q/m+2b � b2[m2M+2
Q7 bm#@KQ/2Hb ෬Ј ୧ ෬φ ୧ ෬ϵ ୧ wX

9X *?QQb2 i?2 KQ/2H BM i?2 b2[m2M+2 ෬Ј ୧ ෬φ ୧ ෬ϵ ୧ w r?B+? ?�b i?2
bK�HH2bi Ӹ֋ p�Hm2X

9X8Xj *QMbB/2`�iBQMb
"�+Fr�`/ b2H2+iBQM U9X8XkV ivTB+�HHv H2�/b iQ #2ii2` `2bmHib i?�M 7Q`r�`/ b2H2+@
iBQM- #mi Bi Bb +QKTmi�iBQM�HHv KQ`2 2tT2MbBp2X "mi BM i?2 +�b2 r?2`2 ԟ ଯ ԝ-
i?2 7mHH KQ/2H +�MMQi #2 }ii2/ �M/ #�+Fr�`/ b2H2+iBQM Bb MQi TQbbB#H2X 6Q`r�`/
b2H2+iBQM KB;?i i?2M #2 � TQbbB#BHBiv- #mi �Hi2`M�iBp2 2biBK�iBQM T`Q+2/m`2b bm+?
�b G�aaP KB;?i #2 � #2ii2` bQHmiBQMX

9Xe �Hi2`M�iBp2 JQ/2H a2H2+iBQM *`Bi2`B�
Pi?2` TQTmH�` +`Bi2`B� iQ 2biBK�i2 i?2 T`2/B+iBp2 TQi2MiB�H Q7 �M 2biBK�i2/ KQ/2H
�`2 �F�BF2Ƕr BM7Q`K�iBQM +`Bi2`BQM U�A*V �M/ i?2 "�v2bB�M BM7Q`K�iBQM +`Bi2@
`BQM U"A*VX "Qi? Q7 i?2K �`2 #�b2/ QM i?2 HBF2HB?QQ/ �M/ `2[mB`2 i?2`27Q`2
�bbmKTiBQMb �#Qmi i?2 /Bbi`B#miBQM Q7 i?2 /�i�X

h?2 ;QQ/M2bb Q7 i?2 }i Q7 i?2 HBM2�` KQ/2H 7Q` 2tTH�BMBM; i?2 /�i� Bb [m�MiB}2/
#v i?2 +Q2{+B2Mi Q7 /2i2`KBM�iBQM r?B+? Bb ivTB+�HHv �##`2pB�i2/ #v ԇϵ r?2`2
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ԇϵ � ]] ࣞԨ ਷ Ԩ]]ϵ]]Ԩ۽ ਷ Ԩ]]ϵ۽ U9XdV

r?2`2 ]] ࣞԨ ਷ Ԩ]]ϵ۽ �`2 i?2 bmK Q7 b[m�`2b 2tTH�BM2/ #v i?2 KQ/2H �M/ ]]Ԩ ਷ Ԩ]]ϵ۽
bi�M/b 7Q` i?2 iQi�H bmK Q7 b[m�`2b �`QmM/ i?2 ;HQ#�H K2�M ԨX۽ h?2 +Q2{+B2Mi Q7
/2i2`KBM�iBQM ԇϵ Bb �Hr�vb BM+`2�bBM; i?2 KQ`2 T`2/B+iQ` p�`B�#H2b �`2 BM+Hm/2/
BM i?2 KQ/2HX h?Bb #2?�pBQ` +�M #2 +Q``2+i2/ �b T`QTQb2/ BM (uBM �M/ 6�M- kyyR)X
h?Bb +Q``2+iBQM BM+Hm/2b i?2 MmK#2` Q7 T`2/B+iQ` p�`B�#H2b �M ?2M+2 `2/m+2b i?2
7�pQ`BM; Q7 i?2 7mHH KQ/2HX h?2 `2bmHi Q7 i?2 +Q``2+iBQM Bb i?2 �/Dmbi2/ ԇϵ r?B+?
Bb +QKTmi2/ �b

ԇϵռտօ � � ਷ 	� ਷ ԇϵ
 ԝ ਷ �ԝ ਷ ԟ ਷ � U9X3V

r?2`2 ԇϵ Bb i?2 mM�/Dmbi2/ +Q2{+B2Mi Q7 /2i2`KBM�iBQM ;Bp2M #v U9XdV- ԝ bi�M/b
7Q` i?2 MmK#2` Q7 Q#b2`p�iBQMb �M/ ԟ Bb i?2 MmK#2` Q7 T`2/B+iQ` p�`B�#H2bX h?2
7Q`KmH� BM U9X3V ?QH/b 7Q` bm#@KQ/2Hb i?�i BM+Hm/2 �M BMi2`+2Ti i2`KX 6Q` bm#@
KQ/2Hb rBi?Qmi BMi2`+2Ti- i?2 ਷� BM #Qi? MmK2`�iQ` �M/ i?2 /2MQKBM�iQ` Q7
U9X3V +�M #2 /`QTT2/X
h?2 �/Dmbi2/ +Q2{+B2Mi Q7 /2i2`KBM�iBQM UԇϵռտօV �HHQrb iQ �bb2bb i?2 ;QQ/M2bb
Q7 }i Q7 � KQ/2HX h?�i �bb2bbK2Mi +QMbB/2`b i?2 MmK#2` Q7 T`2/B+iQ` p�`B�#H2b
BM+Hm/2/ BM i?2 KQ/2HX
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