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�HbQ ?QT2 Bi rBHH #2 � /vM�KB+ iQQH i?�i 2KTQr2`b pBbBiQ`b iQ �++2bb i?2 BM7Q`K�iBQM �M/ `2bQm`+2b
i?2v M22/ iQ 2tTHQ`2 Qmi/QQ` `2+`2�iBQMX



*?�Ti2` j

S`Q#H2K ai�i2K2Mi

jXR "�+F;`QmM/

Pmi/QQ` `2+`2�iBQM T`QpB/2b +`BiB+�H ?2�Hi? �M/ r2HH@#2BM; #2M2}ib iQ +QKKmMBiB2b- �M/ BM i?2
lMBi2/ ai�i2b- 72/2`�H Tm#HB+ H�M/b TH�v �M BKTQ`i�Mi `QH2 BM T`QpB/BM; �++2bb iQ M�im`2X >Qr2p2`-
�++2bb Bb MQi 2[m�H 7Q` �HH T2QTH2 (1r2`i �M/ >QHH2M?Q`bi- RNNy)c (6HQ`2b 2i �HX- kyR3)- r?B+? ?�b #22M
`2+Q;MBx2/ �b �M 2MpB`QMK2Mi�H BMDmbiB+2 (6HQv/ �M/ CQ?MbQM- kyyk)X J�Mv bim/B2b ?�p2 b?QrM i?�i
72/2`�HHv K�M�;2/ Tm#HB+ H�M/ Bb �++2bb2/ mM2[m�HHv /m2 iQ ?BbiQ`B+�H /Bb+`BKBM�iBQM �M/ +m``2Mi
BM2[mBiB2b (6HQv/ �M/ CQ?MbQM- kyyk)c (a?2H#v 2i �HX- RN3N)c (sB�Q 2i �HX- kykR)X

J�Mv H�M/ K�M�;2K2Mi �;2M+B2b BM i?2 lXaX �`2 i�bF2/ rBi? i?2 /m�H K�M/�i2 Q7 T`QpB/BM; `2+`2@
�iBQM�H QTTQ`imMBiB2b 7Q` pBbBiQ`b r?BH2 �HbQ T`2b2`pBM; �M/ +QMb2`pBM; M�im`�H `2bQm`+2b �M/ TH�+2b
(a?�`i�D �M/ ami2`- kyky)X 6Q` Qp2` � +2Mim`v- bi`BFBM; i?2 #�H�M+2 M2+2bb�`v iQ mT?QH/ i?Bb K�M@
/�i2 ?�b T`Qp2M � +?�HH2M;2 7Q` 72/2`�H �;2M+B2b HBF2 i?2 L�iBQM�H S�`Fb a2`pB+2 (J2BM2+F2- RNjd)c
(a�t- RN3y)- �M/ i?2 `2+2Mi ;`Qri? Q7 `2+`2�iBQM U6B;m`2 jXRV ?�b `2M2r2/ +QM+2`Mb �#Qmi Bib TQi2M@
iB�H M2;�iBp2 2MpB`QMK2Mi�H BKT�+ib �M/ +?�M;2b iQ i?2 pBbBiQ` 2tT2`B2M+2 (>�KKBii 2i �HX- kyR8)c
(hBKKQMb- kyRN)X h?2 +?�HH2M;2 MQr 7�+BM; Tm#HB+ H�M/ K�M�;2K2Mi �;2M+B2b Bb ?Qr iQ �HHQ+�i2
[m�HBiv pBbBiQ` 2tT2`B2M+2b iQ � KQ`2 /Bp2`b2 mb2` #�b2X aBKTHv BM+`2�bBM; `2+`2�iBQM QTTQ`imMBiB2b
QM Tm#HB+ H�M/ Bb MQi � pB�#H2 bQHmiBQM iQ i?Bb `BbBM; /2K�M/X

q?BH2 K�M�;2`b b22F iQ �HHQ+�i2 2tBbiBM; `2bQm`+2b U2X;X +�KTbBi2bV i?`Qm;? i?2 7�B`2bi K2�Mb TQbbB@
#H2- BM+Hm/BM; `2b2`p�iBQM bvbi2Kb- 2[m�H QTTQ`imMBiB2b /Q MQi i`�MbH�i2 iQ 2[mBi�#H2 �++2bb (a?2H#v
2i �HX- RN3N)X >BbiQ`B+�HHv- TQHB+B2b Q7 b2;`2;�iBQM #�``2/ +2`i�BM `�+B�H ;`QmTb 7`QK mbBM; 72/2`�H
Tm#HB+ H�M/b �M/ i?2 H2;�+v Q7 i?2b2 TQHB+B2b ?�b T2`T2im�i2/ BM2[mBi�#H2 �++2bb 7Q` +2`i�BM `�+B�H
;`QmTb iQ i?Bb /�v (sB�Q 2i �HX- kykR)X �//BiBQM�HHv- T`2pBQmb �M/ +m``2Mi BM2[mBiB2b HBF2 H�+F Q7
iBK2- /BbTQb�#H2 BM+QK2- �++2bb iQ i2+?MQHQ;v- �M/ H�+F Q7 bQ+B�H Q` BMbiBimiBQM�H FMQrH2/;2 �#Qmi
`2b2`p�iBQM bvbi2Kb BKT�+i �++2bb iQ 72/2`�H Tm#HB+ H�M/b (a+Qii �M/ G22- kyR3)X �i T`2b2Mi- T�`F
pBbBi�iBQM �M/ +�KTBM; �`2 b22BM; � bm`;2 BM TQTmH�`Biv- ?2B;?i2M2/ 2p2M KQ`2 #v i?2 *PoA.@RN
T�M/2KB+- �M/ i?Bb `�TB/ BM+`2�b2 BM /2K�M/ 7Q` `2+`2�iBQM QTTQ`imMBiB2b K�v QMHv 7m`i?2` i?2b2
BM2[mBiB2bX

3



jXkX aA:LA6A*�L*1 N

jXk aB;MB}+�M+2

*m``2MiHv- Km+? Q7 Qm` mM/2`bi�M/BM; �#Qmi i`2M/b BM `2+`2�iBQM QM Tm#HB+ H�M/b +QK2b 7`QK i?2
AMi2;`�i2/ _2bQm`+2 J�M�;2K2Mi �TTHB+�iBQMb UA_J�V SQ`i�H- r?B+? i?2 L�iBQM�H S�`Fb a2`pB+2
mb2b iQ KQMBiQ` pBbBiQ` +QmMib Qp2` iBK2 ("2`;bi`QK 2i �HX- kyky)X >Qr2p2`- i?2b2 /�i� H�+F BM7Q`K�@
iBQM QM r?2`2 pBbBiQ`b �`2 +QKBM; 7`QKX h?Bb T`QD2+i H2p2`�;2b i?2 _2+`2�iBQM AM7Q`K�iBQM .�i�#�b2
U_A."V- K�M�;2/ #v _2+`2�iBQM PM2 aiQT- �M BMi2`@�;2M+v T�`iM2`b?BT i?�i T`QpB/2b `2b2`p�iBQM
b2`pB+2b �M/ i`BT@TH�MMBM; iQQHb QM _2+`2�iBQMX;QpX h?2 _A." Bb 7�` KQ`2 `Q#mbi- BM+Hm/BM; /�i�
7`QK Qi?2` H�M/ K�M�;2K2Mi �;2M+B2b- �M/ BM7Q`K�iBQM QM pBbBiQ` xBT +Q/2b- +Qbib- ;`QmT bBx2b- �M/
/�i2b Q7 #Qi? `2b2`p�iBQMb �M/ `2+`2�iBQM �+iBpBiB2bX q?BH2 Bi Bb �p�BH�#H2 7Q` Tm#HB+ /QrMHQ�/- i?2`2
�`2 72r `Q#mbi /�i�@/`Bp2M �M�HviB+�H iQQHb iQ mM/2`bi�M/ i?2 T�ii2`Mb �M/ `2H�iBQMb?BTb Q7 i?2b2
BM2[mBiB2b rBi?BM BM/BpB/m�H `2+`2�iBQM �`2�bX
S`2pBQmb `2b2�`+? ?�b /2KQMbi`�i2/ i?2 p�Hm2 Q7 _A." /�i� BM 7Q`2+�biBM; 7mim`2 `2+`2�iBQM /2@
K�M/ 7Q` bBM;H2 T�`F mMBib (_B+2 2i �HX- kyRN) �M/ �M�HvxBM; T`272`2MiB�H +?�`�+i2`BbiB+b 7Q` TQTmH�`
`2+`2�iBQM�H 7�+BHBiB2b (_B+2 �M/ S�`F- kykR)X � `2+2Mi bim/v bmKK�`BxBM; _A." /�i� 7`QK M�iBQM�H
T�`Fb (q�HHb 2i �HX- kyR3) �HbQ B/2MiB}2/ #`Q�/ T�ii2`Mb BM `2b2`p�iBQMbX 6Q` 2t�KTH2- +�KTbBi2
`2b2`p�iBQMb �`2 K�/2 7�` BM �/p�M+2- #mi K�Mv �`2 +�M+2H2/ H�bi KBMmi2 U6B;m`2 jXkVc pBbBiQ`b i2M/
iQ pBbBi M�iBQM�H T�`Fb M2�` i?2B` ?QK2b U6B;m`2 jXjVc �M/ i?2 /Bbi`B#miBQM Q7 BM+QK2b Q7 +�KT2`b
�TT2�`b iQ #2 bBKBH�` iQ i?2 lXaX TQTmH�iBQM �b � r?QH2 U6B;m`2 jX9VX >Qr2p2`- Qp2`�HH- i?2 p�bi
_A." /�i� ?�b `2+2Bp2/ HBKBi2/ bvbi2K@H2p2H `2b2�`+? �ii2MiBQM iQ /�i2- �M/ i?Bb rQ`F rBHH #2 i?2
}`bi iQ 2tTHQ`2 Bbbm2b Q7 2[mBiv rBi? _A." /�i�X
6m`i?2`KQ`2- Km+? Q7 i?2 2tBbiBM; `2b2�`+? QM Qmi/QQ` `2+`2�iBQM 7Q+mb2b QM L�iBQM�H S�`F a2`pB+2
H�M/b- bm+? �b q�HHb 2i �HX (kyR3)- r?B+? Bb QMHv � bK�HH T2`+2Mi�;2 Q7 �HH 72/2`�H H�M/ mb2/ #v i?2
Tm#HB+X h?2 Qi?2` H�M/ K�M�;2K2Mi �;2M+B2b- BM+Hm/BM; la 6Q`2bi a2`pB+2- "m`2�m Q7 G�M/ J�M@
�;2K2Mi- �M/ �`Kv *Q`Tb Q7 1M;BM22`b- Q7i2M H�+F i?2 +�T�+Biv �M/ 7mM/BM; iQ T`Q+2bb `2b2`p�iBQM
/�i�- �M/ �`2 H2bb 7`2[m2MiHv i?2 bm#D2+ib Q7 QmibB/2 `2b2�`+?X GBiiH2 Bb FMQrM �#Qmi ?Qr T�ii2`Mb Q7
�++2bb �M/ /2K�M/ p�`v �+`Qbb H�M/ K�M�;2K2Mi ivT2bX h?2 _A." BM+Hm/2b /�i� 7`QK �HH 72/2`�H
H�M/ K�M�;2K2Mi �;2M+B2b- �M/ i?2`27Q`2 ?�b i`2K2M/Qmb T`QKBb2 iQ BM7Q`K Qm` mM/2`bi�M/BM; Q7
T�ii2`Mb �M/ i`2M/b BM `2+`2�iBQM �+`Qbb bT�+2 �M/ iBK2 �M/ iQ BM7Q`K TQHB+B2b 7Q` KQ`2 2[mBi�#H2
+�KT;`QmM/ �++2bb 7Q` �HH 72/2`�H Tm#HB+ H�M/bX
Pm` Qp2`�`+?BM; Q#D2+iBp2 7Q` i?Bb T`QD2+i Bb iQ miBHBx2 /�i� 7`QK _A." �M/ la *2Mbmb iQ �M�Hvx2
bT�iB�H �M/ /2K�M/ T�ii2`Mb Q7 pBbBiQ` �++2bb �i `2b2`p�#H2 Qp2`MB;?i bBi2b Ubm+? �b +�KT;`QmM/b-
+�#BMb- ?BF2@BM- �M/ KQ`2VX q2 +?Qb2 iQ 7Q+mb QM `2b2`p�#H2 bBi2b bBM+2 `2+2Mi bim/B2b ?�p2 b?QrM
i?Bb ivT2 Q7 Qmi/QQ` `2+`2�iBQM iQ #2 � ;QQ/ T`Qtv 7Q` pBbBi�iBQM iQ 72/2`�H Tm#HB+ H�M/b (q�HHb 2i �HX-
kyR3)X h?2b2 �M�Hvb2b rBHH T`QpB/2 72/2`�H Tm#HB+ K�M�;2`b �M QTTQ`imMBiv iQ 2tTHQ`2 `2H�iBQMb?BTb
#2ir22M �M/ rBi?BM bQ+BQ2+QMQKB+ �M/ `2b2`p�iBQM p�`B�#H2bX

jXj 6B;m`2b

https://irma.nps.gov/Portal/
https://ridb.recreation.gov/landing
https://ridb.recreation.gov/landing
https://www.recreation.gov/
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6B;m`2 jXR, hQi�H �MMm�H pBbBiQ`b iQ i?2 L�iBQM�H S�`F a2`pB+2 bvbi2K- bBM+2 Bib BM+2TiBQM i?`Qm;?
kykyX oBbBi�iBQM ?�b #22M `�TB/Hv BM+`2�bBM;- T�`iB+mH�`Hv rBi?BM i?2 H�bi /2+�/2X UaQm`+2,
(A_J�)U?iiTb,ffB`K�XMTbX;QpfSQ`i�HfVV

6B;m`2 jXk, _2T`Q/m+2/ 7`QK !q�HHbkyR3X .�vb BM �/p�M+2 i?�i L�iBQM�H S�`F +�KTbBi2 `2b2`p�@
iBQMb �`2 K�/2 7`QK kyR9 iQ kyReX _2b2`p�iBQMb �`2 K�/2 7�` BM �/p�M+2- #mi K�Mv `2b2`p�iBQMb
�`2 +�M+2H2/ �i i?2 H�bi KBMmi2X



jXjX 6A:l_1a RR

6B;m`2 jXj, _2T`Q/m+2/ 7`QK !q�HHbkyR3X .Bbi�M+2 i`�p2H2/ �M/ /m`�iBQM Q7 bi�v 7Q` L�iBQM�H
S�`F +�KTBM; pBbBib 7`QK kyR9 iQ kyReX oBbBiQ`b i2M/ iQ pBbBi M�iBQM�H T�`Fb M2�` i?2B` ?QK2b �M/
bi�v QMHv irQ MB;?ib- �M/ HQM;2` i`BTb �`2 `�`2X



Rk *>�Sh1_ jX S_P"G1J ah�h1J1Lh

6B;m`2 jX9, _2T`Q/m+2/ 7`QK !q�HHbkyR3X J2/B�M ?Qmb2?QH/ BM+QK2 U#v xBT +Q/2V 7Q` L�iBQM�H
S�`F +�KT2`b �M/ 7Q` la SQTmH�iBQMX h?2 #H�+F HBM2 2biBK�i2b i?2 /Bbi`B#miBQM Q7 K2/B�M ?Qmb2?QH/
U>>V BM+QK2 Q7 +�KT2`b 7`QK kyR9 iQ kyReX h?2 `2/ HBM2 2biBK�i2b i?2 /Bbi`B#miBQM Q7 K2/B�M
?Qmb2?QH/ 7Q` �HH xBT +Q/2b BM i?2 lXaX mbBM; �p2`�;2 K2/B�M ?Qmb2?QH/ BM+QK2 7`QK kyR9 iQ kyRe
r?2`2 2�+? xBT +Q/2 Bb �M Q#b2`p�iBQMX



*?�Ti2` 9

aT2+B}+ P#D2+iBp2b

62/2`�H H�M/b BM i?2 lMBi2/ ai�i2b T`QpB/2 BKTQ`i�Mi `2+`2�iBQM QTTQ`imMBiB2b iQ i?2 Tm#HB+- #mi
i?2`2 Bb � ;`QrBM; M22/ iQ mM/2`bi�M/ �M/ KBiB;�i2 BM2[mBiB2b BM �++2bb iQ Qmi/QQ`
`2+`2�iBQMX h?Bb T`QD2+i �//`2bb2/ i?Bb M22/ #v +`2�iBM; i?2 Pmi/QQ` 1[mBiv �TT- �M BMi2`�+@
iBp2 TH�i7Q`K 7Q` bmKK�`BxBM; �M/ pBbm�HBxBM; bBi2@bT2+B}+ T�ii2`Mb �M/ i`2M/b BM pBbBi�iBQM pQH@
mK2- /2K�M/- �M/ pBbBiQ`bǶ HQ+�iBQM Q7 Q`B;BMX h?2 TH�i7Q`K BMi2;`�i2b M�iBQMrB/2 _2+`2�iBQMX;Qp
`2b2`p�iBQM /�i� rBi? la +2Mbmb /�i� iQ,

Ç :�BM BMbB;?ib BMiQ /2K�M/ 7Q` `2b2`p�iBQMb �+`Qbb /Bz2`2Mi ivT2b Q7 `2+`2�iBQM �`2�bX
Ç �M�Hvx2 �++2bb iQ 72/2`�H Tm#HB+ H�M/b �KQM; ?BbiQ`B+�HHv mM/2`b2`p2/ ;`QmTb BM `2H�iBQM

iQ `2+`2�iBQM bBi2 ivT2- +Qbi- HQ+�iBQM- �M/ /2K�M/X
Ç *H2�`Hv /2}M2 �HH p�`B�#H2b �M/ p�Hm2b BM i?2 K2i�/�i� /Q+mK2Mi�iBQMX
Ç �HHQr mb2`b iQ /QrMHQ�/ � bm#b2i Q7 i?2 +QK#BM2/ /�i� 7Q` 7m`i?2` �M�HvbBbX

Rj

https://shinyapps.bren.ucsb.edu/oe_app/
https://www.recreation.gov/
https://www.census.gov/data.html
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amKK�`v Q7 aQHmiBQM .2bB;M

8XR :HQbb�`v �M/ .2}MBiBQMb

h?`Qm;?Qmi i?Bb /Q+mK2Mi r2 /2}M2 ǳ`2b2`p�#H2 bBi2bǴ �b i`�/BiBQM�H +�KT;`QmM/b- bBM;H2 `2KQi2
+�KTbBi2b- Qp2`MB;?i #Q�i@BM bBi2b Q` KQQ`BM;- 2[m2bi`B�M bBi2b- +�#BMb- �M/ Qi?2` b?2Hi2`b HBbi2/ BM
i?2 _A." /�i�X

� 7mHH ;HQbb�`v +�M #2 7QmM/ BM i?2 �TT2M/Bt a2+iBQMX

8Xk �++2bb- *H2�M- �M/ q`�M;H2 .�i�

_A." /�i� �M/ la *2Mbmb �K2`B+�M *QKKmMBiB2b am`p2v U�*aV /�i� �`2 7`22Hv �p�BH�#H2 QMHBM2
iQ i?2 Tm#HB+X q2 �++2bb2/- +H2�M2/- �M/ r`�M;H2/ �HH /�i� QmibB/2 Q7 i?2 Pmi/QQ` 1[mBiv �TT mb@
BM; i?2 /�i�nr`�M;H2n�M/n+H2�MX_K/ /Q+mK2Mi �M/ R3 +mbiQK@K�/2 7mM+iBQMb U�TT2M/Bt h�#H2
RyXkVX q2 /QrMHQ�/2/ _A." /�i� BM *ao 7Q`K�i 7`QK _2+`2�iBQMX;Qp �M/ �*a /�i� i?`Qm;? �SA
mbBM; i?2 _ T�+F�;2 iB/v+2Mbmb (q�HF2` �M/ >2`K�M- kykR)X q2 }`bi bm#b2ii2/ _A." �M/ �*a
/�i�b2ib iQ BM+Hm/2 QMHv i?2 p�`B�#H2b `2H2p�Mi iQ Qm` Q#D2+iBp2bX q2 i?2M MQ`K�HBx2/- �;;`2;�i2/-
�M/ +�H+mH�i2/ p�`B�#H2b �b M2+2bb�`vX PM+2 #Qi? /�i�b2ib �`2 +H2�M2/ �M/ r`�M;H2/- r2 DQBM2/
i?2K mbBM; wAS +Q/2b �b i?2 F2v U+QKKQM p�Hm2 BM #Qi? /�i�b2ibVX 6BM�HHv r2 r`�M;H2/ i?2 DQBM2/
_A." �M/ �*a /�i�b2i iQ `2�/v i?2K 7Q` +`2�iBM; /�i� `2H�iBQMb?BT THQibX

a22 i?2 �TT2M/Bt a2+iBQM 7Q` � 7mHH i�#H2 Q7 �HH 7mM+iBQMbX

8Xj �M�HvbBb �M/ oBbm�HBx�iBQMb

h?2 Pmi/QQ` 1[mBiv �TT 72�im`2b BMi2`�+iBp2 K�Tb �M/ THQibX lb2`b Q7 i?Bb �TT +�M b2H2+i � bBM;H2
`2b2`p�#H2 bBi2 iQ +`2�i2 +mbiQK THQib i?�i b?Qr � /�i� bmKK�`v Q7 � bBM;H2 p�`B�#H2 Q` � /�i�
`2H�iBQMb?BT #2ir22M irQ p�`B�#H2bX oBbm�HBx�iBQMb Q7 KmHiBTH2 `2b2`p�#H2 bBi2b �TT2�` �b b2T�`�i2
THQibX lb2`b +�M �HbQ b2H2+i � bBM;H2 bBi2 iQ +`2�i2 � pBbBiQ`b?2/ K�T 7Q` i?2 7mHH lMBi2/ ai�i2b �M/
7Q` i?2 bi�i2 BM r?B+? i?2 bBi2 Bb HQ+�i2/X

R9

https://ridb.recreation.gov/
https://ridb.recreation.gov/
https://www.census.gov/programs-surveys/acs/data.html
https://shinyapps.bren.ucsb.edu/oe_app/
https://shinyapps.bren.ucsb.edu/oe_app/
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8X9 Pmi/QQ` 1[mBiv �TT

h?2 �TT ?�b � M�pB;�iBQM #�` rBi? 7Qm` i�#b, �#Qmi- �M�HvbBb- J2i�/�i� �M/ .�i� .QrMHQ�/X
L2bi2/ mM/2` i?2 �M�HvbBb i�# �`2 i?2 bm#i�#b Q7 .�i� amKK�`v- .�i� _2H�iBQMb?BT- �M/ oBbBiQ`@
b?2/ J�TbX h?2 �TT QT2Mb �miQK�iB+�HHv iQ i?2 �#Qmi i�#X

6B;m`2 8XR, a+`22Mb?Qi Q7 i?2 �#Qmi T�;2 Q7 i?2 Pmi/QQ` 1[mBiv �TT

6B;m`2 8Xk, a+`22Mb?Qi Q7 i?2 �M�HvbBb T�;2 Q7 i?2 Pmi/QQ` 1[mBiv �TT

8X8 lb2` :mB/2 �M/ h2+?MB+�H .Q+mK2Mi�iBQM

h?2 Pmi/QQ` 1[mBiv �TT BM+Hm/2b � mb2` ;mB/2 �M/ K2i�/�i� BM7Q`K�iBQMX h?2 mb2` ;mB/2 b2+iBQM
BM+Hm/2b � [mB+F Qp2`pB2r Q7 i?2 �TT �M/ ?2HT2` i2ti QM ?Qr iQ bi�`i +`2�iBM; pBbm�HbX
h?Bb i2+?MB+�H /Q+mK2Mi�iBQM Bb +`2�i2/ rBi? i?2 #QQF/QrM T�+F�;2 (sB2- kykR) �M/ Bb HBMF2/ BM
i?2 �#Qmi i�# Q7 i?2 Pmi/QQ` 1[mBiv �TTX J2i�/�i� 7Q` �HH p�`B�#H2b mb2/ rBi?BM i?2 �TT �`2 �HbQ
�p�BH�#H2 QM i?2 �TT J2i�/�i� i�# �M/ BM i?2 S`Q/m+ib �M/ .2HBp2`�#H2b a2+iBQM Q7 i?Bb /Q+mK2MiX

https://shinyapps.bren.ucsb.edu/oe_app/


Re *>�Sh1_ 8X alJJ�_u P6 aPGlhAPL .1aA:L

6B;m`2 8Xj, a+`22Mb?Qi Q7 i?2 �M�HvbBb T�;2 Q7 i?2 Pmi/QQ` 1[mBiv �TT

6B;m`2 8X9, a+`22Mb?Qi Q7 i?2 �M�HvbBb T�;2 Q7 i?2 Pmi/QQ` 1[mBiv �TT

6B;m`2 8X8, a+`22Mb?Qi Q7 i?2 J2i�/�i� T�;2 Q7 i?2 Pmi/QQ` 1[mBiv �TT
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6B;m`2 8Xe, a+`22Mb?Qi Q7 i?2 J2i�/�i� T�;2 Q7 i?2 Pmi/QQ` 1[mBiv �TT



*?�Ti2` e

S`Q/m+ib �M/ .2HBp2`�#H2b

eXR _ a?BMv �TT

h?2 Pmi/QQ` 1[mBiv �TT r�b #mBHi mbBM; i?2 b?BMv T�+F�;2 (*?�M; 2i �HX- kykR�) �M/ ?�b i?2
7QHHQrBM; 7mM+iBQM�HBiv,

Ç oBbm�HBx2 bi�iBbiB+�H /Bbi`B#miBQMb Q7 _A." �M/ la *2Mbmb �K2`B+�M *QKKmMBiv am`p2v
U�*aV p�`B�#H2b

Ç oBbm�HBx2 `2H�iBQMb?BTb #2ir22M _A." �M/ �*a p�`B�#H2b
Ç .QrMHQ�/ pBbm�HBx�iBQMb �b SL: BK�;2b
Ç oB2r pBbBiQ`b?2/ K�Tb Q7 `2b2`p�#H2 bBi2b #Qi? M�iBQM�HHv �M/ rBi?BM i?2 bi�i2 r?2`2 i?2

+�KTbBi2 Bb HQ+�i2/
Ç .QrMHQ�/ +mbiQKBx2/ bm#b2ib Q7 i?2 /�i�

eXk J2i�/�i�

� +QM/2Mb2/ HBbi Q7 �HH K2i�/�i� +�M #2 7QmM/ BM i?2 �TT2M/Bt a2+iBQMX � 7mHH HBbi Q7 �HH K2i�/�i�
+�M #2 7QmM/ BM i?2 Pmi/QQ` 1[mBiv �TT QM i?2 J2i�/�i� i�#X

eXj S�+F�;2b �M/ o2`bBQMb lb2/

a22 i?2 �TT2M/Bt a2+iBQM 7Q` � 7mHH HBbi Q7 T�+F�;2b mb2/X

R3

https://shinyapps.bren.ucsb.edu/oe_app/
https://ridb.recreation.gov/download
https://www.census.gov/programs-surveys/acs/data.html
https://www.census.gov/programs-surveys/acs/data.html
https://shinyapps.bren.ucsb.edu/oe_app/


*?�Ti2` d

amKK�`v Q7 h2biBM;

dXR .�i� AMi2;`Biv

q2 b+`22M2/ i?2 /�i� 7Q` QmiHB2`b #v bmKK�`BxBM; �M/ pBbm�HBxBM; i?2 `�r /�i�- �M/ �bb2bb2/
r?2i?2` i?Qb2 QmiHB2`b M22/ iQ #2 `2KQp2/X q2 +QMbmHi2/ Qi?2` `2b2�`+?2`b r?Q �`2 7�KBHB�` rBi?
i?2 _A." /�i�b2ib iQ +QM}`K QmiHB2`b Q` Qi?2` �MQK�HB2b BM i?2 /�i�X
�//BiBQM�HHv- r2 /Q+mK2Mi2/ i?2 T2`+2Mi HQbb 7`QK /�i� r`�M;HBM; iQ 2Mbm`2 i?�i Qm` +H2�MBM; �M/
r`�M;HBM; Q7 i?2 /�i� r2`2 `2�bQM�#H2X

dXk *Q/2 _2pB2r

q2 +QM/m+i2/ +Q/2 `2pB2rb rBi?BM i?2 i2�K- �M/ rBi? 7�+mHiv Q` 2ti2`M�H �/pBb2`bX q2 `2pB2r2/
bT2+B}+ +Q/2 +?mMFb �M/ b+`BTib `2H�i2/ iQ i?2 Pmi/QQ` 1[mBiv �TTX
q2 b2T�`�i2/ Qm` rQ`F~Qrb bQ i?�i QM2 T2`bQM +`2�i2/ b+`BTib- �M/ i?2 Qi?2` `2pB2r2/ i?2KX q2
/B/ i?Bb iQ K�BMi�BM bQK2 Q#D2+iBpBiv r?2M 2p�Hm�iBM; B7 Qm` /�i�b2ib r2`2 �;;`2;�iBM; +Q``2+iHvX
q2 �HbQ ?�/ � b2T�`�i2 rQ`F~Qr 7Q` K2i�/�i�- r?2`2 QM2 T2`bQM +`2�i2/ �M/ r`Qi2 K2i�/�i�-
�M/ i?2 Qi?2` `2pB2r2/ BiX h?Bb +QM}`K2/ i?�i i?2 /�i� K�i+?2b ?Qr Bi Bb #2BM; /2b+`B#2/ BM i?2
K2i�/�i�X h?Bb +QM}`K�iBQM Bb BKTQ`i�Mi �b r2 r�Mi Qm` +HB2Mi iQ #2 �#H2 iQ b+�H2 Qm` T`Q/m+i
�M/ rQ`F~Qrb 7Q` 7mim`2 mb2X

dXj S`Q/m+i h2biBM;

q2 mb2/ i?`22 T�+F�;2b iQ i2bi Qm` _ a?BMv �TTX q2 mb2/ b?BMvi2bi (*?�M; 2i �HX- kykR#) iQ
2Mbm`2 Qm` �TT Bb pBbm�HBx2/ i?2 r�v r2 2tT2+i Bi iQ mbBM; i?2 T�+F�;2Ƕb bM�Tb?Qi@#�b2/ i2biBM;
bi`�i2;vX q2 mb2/ b?BMvHQ�/i2bi (a+?HQ2`F2 2i �HX- kykR) iQ i2bi i?2 b2`p2` ?QbiBM; i?2 _ a?BMv
�TT iQ 2Mbm`2 i?�i Bi `2bTQM/b BM � `2�bQM�#H2 �KQmMi Q7 iBK2 #�b2/ QM i?2 BMTmib � mb2` T`QpB/2bX
aBKBH�`Hv- r2 miBHBx2/ i?2 iB+iQ+ (Ax`�BH2p- kykR) T�+F�;2 /m`BM; Qm` /�i� r`�M;HBM; �M/ +H2�MBM;-
�M/ r?2M r2 BMBiB�HHv +`2�i2/ Qm` THQib- ;`�T?b- �M/ K�Tb iQ 2biBK�i2 �M BM7Q`K2/ ;m2bb Q7 ?Qr HQM;
Bi K�v i�F2 i?2 �TT iQ `mM Qm` b+`BTibX G�biHv- r2 mb2/ i?2 `2�+iHQ; (a+?HQ2`F2- kyky) T�+F�;2Ƕb
/B�;MQbiB+ iQQH r?B+? +`2�i2b � `2�+iBp2 pBbm�HBx2` 7Q` i?2 �TT iQ K�F2 bm`2 i?�i `2�+iBp2 2H2K2Mib

RN



ky *>�Sh1_ dX alJJ�_u P6 h1ahAL:

�`2 rQ`FBM; i?2 r�v r2 2tT2+i2/ i?2K iQX Ai Bb BKTQ`i�Mi iQ MQi2 i?�i i?Bb /B�;MQbiB+ iQQH r�b
MQi mb27mH �b Qm` �TT 7mM+iBQM�HBiv BM+`2�b2/- �b i?2 `2�+iBp2 pBbm�HBx2` #2+�K2 BKTQbbB#H2 iQ `2�/X
h?2`2 K�v #2 Qi?2` QTiBQMb rBi?BM `2�+iHQ; iQ mb2 i?2 `2�+iBp2 pBbm�HBx2` BM � /Bz2`2Mi r�v- #mi
r2 /B/ MQi ?�p2 2MQm;? iBK2 iQ `2b2�`+? i?BbX
q2 �//2/ i2KTQ`�`v T`BMi bi�i2K2Mib iQ �HH 7mM+iBQMb BM i?2 �TT iQ 2Mbm`2 i?�i i?2 7mM+iBQMb
r2`2 rQ`FBM; +Q``2+iHv r2`2 �`2 QmiTmiiBM; r?�i r2 2tT2+iX q2 `2KQp2/ T`BMi bi�i2K2Mib 7`QK
7mM+iBQMb i?�i r2`2 7mM+iBQMBM; rBi? x2`Q 2``Q`bX q2 /B/ i?Bb #2+�mb2 T`BMi bi�i2K2Mib +�M i�F2 �
HQM; iBK2 iQ `mM �M/ b?QmH/ MQi #2 H27i BM 7mM+iBQMb Q` BM i?2 �TT T2`K�M2MiHvX
�//BiBQM�HHv- r2 ?2H/ KmHiBTH2 K22iBM;b rBi? i?2 _2+`2�iBQM PM2 aiQT i2�K iQ Q#i�BM `2�H@iBK2
�M/ 7Q+mb2/ 722/#�+F iQ BKT`Qp2 mb2` /2bB;M �M/ 2tT2`B2M+2X

dXjXR L2ti bi2Tb 7Q` i2biBM;

.m2 iQ iBK2 +QMbi`�BMib- r2 r2`2 MQi �#H2 iQ BKTH2K2Mi �HH i2biBM; K2i?Q/b r2 r�Mi2/X q2 `2+QK@
K2M/ i?2 7QHHQrBM; i2biBM; bi`�i2;B2b iQ K�F2 i?2 �TT KQ`2 `Q#mbi �M/ 7Q` bKQQi?2` 7mM+iBQM�HBivX

Ç lb2 i?2 _ T�+F�;2 i2bii?�i (qB+F?�K- kykk) iQ +QM/m+i mMBi i2bib QM i?2 b+`BTib mb2/ iQ
+`2�i2 hB/v /�i�b2ib �M/ 7Q` bm#b2ii2/ /�i�b2ib 7Q` pBbm�HBx�iBQMX h?Bb ivT2 Q7 i2biBM; K�v #2
BKTQ`i�Mi iQ �pQB/ bBH2Mi 7�BHm`2b �M/ iQ 2Mbm`2 i?�i i?2 /�i�b2ib �`2 �;;`2;�iBM; +Q``2+iHvX

Ç lb2 ;`2KHBMXDbV- � C�p�a+`BTi HB#`�`v mb2/ 7Q` ǳJQMF2v i2biBM;Ǵ iQ i2bi i?2 #2?�pBQ` Q7 i?2
_ a?BMv �TTX h?Bb T�+F�;2 Bb +QKT�iB#H2 rBi? b?BMv (*?�M; 2i �HX- kykR�) �M/ /Q2b MQi
`2[mB`2 �Mv 2ti2`M�H BMbi�HH�iBQMX a22 *?�Ti2` RR BM 1M;BM22`BM; S`Q/m+iBQM@:`�/2 a?BMv
�TTb 7Q` KQ`2 ;mB/�M+2X ǳJQMF2v i2biBM;Ǵ Bb � ivT2 Q7 i2biBM; r?2`2 `�M/QK- �miQK�i2/
i2bib T`QpB/2 `�M/QK BMTmib �M/ i?2M +?2+Fb i?2 #2?�pBQ` Q7 i?2 �TT UBX2X B7 i?2 bvbi2K Q`
�TTHB+�iBQM +`�b?2bVX q2 r2`2 �#H2 iQ }M/ bQK2 }MB+Fv #m;b i?`Qm;? Qm` QrM i2biBM; Q7
`�M/QK BMTmib- #mi ǳJQMF2v i2biBM;Ǵ Bb i?2 7Q`K�H T`Q+2bb Q7 i2biBM; �TT #2?�pBQ`X

Ç 1KTHQv mb2` i2biBM; rBi? 72/2`�H Tm#HB+ H�M/ K�M�;2`b- `2b2�`+?2`b- �M/ i?Qb2 r?Q �`2 MQi
7�KBHB�` rBi? _A." /�i� iQ 7m`i?2` 2M?�M+2 i?2 mb2` 2tT2`B2M+2 �M/ /2bB;MX

https://github.com/marmelab/gremlins.js
https://engineering-shiny.org/build-yourself-safety-net.html
https://engineering-shiny.org/build-yourself-safety-net.html


*?�Ti2` 3

lb2` .Q+mK2Mi�iBQM

3XR Sm`TQb2 Q7 i?2 Pmi/QQ` 1[mBiv �TT

h?2 Pmi/QQ` 1[mBiv �TT T`QpB/2b mb2`b rBi? iQQHb iQ 2tTHQ`2 i`2M/b �i /Bz2`2Mi Qp2`MB;?i `2b2`p�#H2
bBi2b iQ �M�Hvx2 �++2bb iQ i?2b2 bBi2bX h?2 BMi2M/2/ �m/B2M+2 Bb 72/2`�H Tm#HB+ H�M/ K�M�;2`b �M/
`2b2�`+?2`b �b r2HH �b MQMT`Q}i Q`;�MBx�iBQMb �M/ `2+`2�iBQM mb2`bX

h?2 _2+`2�iBQM AM7Q`K�iBQM .�i�#�b2 U_A."V /�i� �`2 +QKT`2?2MbBp2 r?2M Bi +QK2b iQ BM7Q`K�iBQM
`2;�`/BM; i?2 bBi2 �M/ `2b2`p�iBQM- #mi /Q MQi BM+Hm/2 BM7Q`K�iBQM �#Qmi i?2 pBbBiQ` QmibB/2 Q7
i?2B` ?QK2 wAS +Q/2X la *2Mbmb �K2`B+�M *QKKmMBiv am`p2v U�*aV /�i� Bb mb2/ iQ �TT`QtBK�i2
bQ+BQ2+QMQKB+ /2KQ;`�T?B+b #v DQBMBM; BM7Q`K�iBQM �#Qmi i?2 pBbBiQ`bǶ ?QK2 wAS +Q/2 iQ i?2 _A."
/�i�X

3Xk >Qr iQ lb2 i?2 Pmi/QQ` 1[mBiv �TT

3XkXR �#Qmi i?2 �TT

h?2 �#Qmi i�# Q7 i?2 Pmi/QQ` 1[mBiv �TT BM+Hm/2b #�+F;`QmM/ BM7Q`K�iBQM �#Qmi r?�i i?2 �TT Bb-
r?v Qmi/QQ` `2+`2�iBQM Bb BKTQ`i�Mi- i?2 �TT +`2�iQ`b- �M/ r?�i /�i� Bb mb2/ BM i?2 �TTX h?2b2
b2+iBQMb �`2 bBKBH�` iQ i?2 �#Qmi a2+iBQM Q7 i?Bb i2+?MB+�H /Q+mK2Mi�iBQMX h?2 �#Qmi i�# �HbQ
BM+Hm/2b 2t�KTH2 [m2biBQMb i?�i � mb2` KB;?i 2tTHQ`2 i?`Qm;? i?2 /Bz2`2Mi T�`ib Q7 i?2 �M�HvbBb
i�#X

h?2 �M�HvbBb i�# Q7 i?2 �TT +QMbBbib Q7 i?`22 T�`ib .�i� amKK�`v- .�i� _2H�iBQMb?BT �M/ oBbB@
iQ`b?2/ J�TbX 1�+? Q7 i?2b2 T�;2b BM+Hm/2b � #`B27 2tTH�M�iQ`v b2+iBQM Q7 ?Qr iQ BMi2`T`2i i?2 THQi
Q` ;`�T?- � b2+iBQM iQ bm#b2i i?2 /�i� iQ i?2 /2bB`2/ +�KTbBi2- �M/ i?2 THQi Q` K�T QmiTmibX

h?2 J2i�/�i� i�# Q7 i?2 �TT BM+Hm/2b K2i�/�i� 7Q` �HH p�`B�#H2b BM i?2 +QK#BM2/ _A." �M/ �*a
/�i�b2iX h?Bb b2+iBQM KB``Q`b i?2 J2i�/�i� b2+iBQM BM i?2 S`Q/m+ib �M/ .2HBp2`�#H2b a2+iBQM Q7 i?Bb
/Q+mK2MiX

h?2 .�i� .QrMHQ�/ b2+iBQM Q7 i?2 �TT �HHQrb � mb2` iQ /QrMHQ�/ � bm#b2i Q7 /�i� BM+Hm/2 �b K�Mv
Q` �b 72r +�KTbBi2b �M/ p�`B�#H2b �b i?2v `2[mB`2 7Q` 7m`i?2` �M�HvbBb Q` mb2X

kR

https://shinyapps.bren.ucsb.edu/oe_app/
https://ridb.recreation.gov/landing
https://www.census.gov/programs-surveys/acs/data.html
https://shinyapps.bren.ucsb.edu/oe_app/
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3Xj >Qr iQ J�BMi�BM i?2 Pmi/QQ` 1[mBiv �TT

3XjXR _2TQbBiQ`v .B`2+iQ`v ai`m+im`2

Pm` +Q/2 Bb p2`bBQM +QMi`QHH2/ BM � :Bi>m# `2TQbBiQ`vX h?Bb BM+Hm/2b i?2 /�i� +H2�MBM;- r`�M;HBM;-
�M/ �M�HvbBb- +`2�iBQM Q7 THQib �M/ K�Tb- �M/ bi`m+im`2 Q7 i?2 b?BMv �TTX �M Qp2`pB2r Q7 i?2
/B`2+iQ`v bi`m+im`2 +�M #2 7QmM/ BM i?2 �TT2M/Bt a2+iBQMX

3XjXk .�i� S`2T�`�iBQM J2i?Q/b

3XjXkXR _A." .�i�

_A." /�i� /�i� �`2 �p�BH�#H2 i?`Qm;? /B`2+i /QrMHQ�/ �b *ao }H2b Q` pB� i?2 �SA �b CaPL }H2b pB�
_2+`2�iBQMX;QpX �SA �++2bb `2[mB`2b +`2�iBM; � _2+`2�iBQMX;Qp �++QmMi �M/ `2[m2biBM; b2+QM/ iB2`
�SA �++2bb pB� i?2 _2+`2�iBQMX;Qp r2#bBi2Ƕb *QMi�+i lb T�;2X *ao }H2b �`2 `2�/BHv �p�BH�#H2 7Q`
/QrMHQ�/ pB� i?2 _2+`2�iBQMX;Qp r2#bBi2X .�i� �`2 +QHH2+i2/ 2�+? iBK2 � pBbBiQ` K�F2b � `2b2`p�iBQM
i?`Qm;? _2+`2�iBQMX;QpX .�i� T�+F�;2b �`2 TQbi2/ �MMm�HHv BM i?2 bT`BM; #v _2+`2�iBQM PM2 aiQT
U_RaV �M/ +QMi�BM i?2 T`2pBQmb }b+�H v2�`Ƕb `2b2`p�iBQMb U2t, i?2 kyR3 T�+F�;2 BM+Hm/2b kyR3@Ry@yR
i?`Qm;? kyR3@yN@jyVX .�i� T�+F�;2b �`2 �p�BH�#H2 7Q` /QrMHQ�/ 7`QK kyye iQ T`2b2MiX 1�+? �MMm�H
/�i� T�+F�;2 }H2 +QMi�BMb � `�M;2 #2ir22M k KBHHBQM �M/ 8 KBHHBQM Q#b2`p�iBQMb UQ` `2b2`p�iBQMbV
�M/ BM+Hm/2b p�`B�#H2b BM +?�`�+i2`- MmK2`B+- �M/ /�i2fiBK2 7Q`K�ib �#Qmi 2�+? `2b2`p�iBQMX � b?B7i
BM i?2 /�i� +QHH2+iBQM �M/ biQ`�;2 T`Q+2bb2b Q++m``2/ BM kyRN- +?�M;BM; r?�i p�`B�#H2b �`2 �p�BH�#H2
�M/ ?Qr i?2v �`2 H�#2H2/X *m``2MiHv- i?2 Pmi/QQ` 1[mBiv �TT +QMi�BMb QMHv /�i� 7Q` `2b2`p�#H2
bBi2b BM *�HB7Q`MB� �M/ `2b2`p�iBQMb 7Q` }b+�H v2�` kyR3 /m2 iQ iBK2 HBKBi�iBQMb Q7 i?Bb T`QD2+iX hQ
b22 KQ`2 �#Qmi 2tT�M/BM; i?2 �TT i2KTQ`�HHv �M/ bT�iB�HHv b22 i?2 >Qr iQ 1tT�M/ i?2 Pmi/QQ`
1[mBiv �TT a2+iBQMX
q2 +`2�i2/ � `2T`Q/m+B#H2 rQ`F~Qr 7Q` +H2�MBM; �M/ r`�M;HBM; /�i�- r?B+? Bb 2KTHQv2/ BM i?2
/�i�nr`�M;H2n�M/n+H2�MX_K/ /Q+mK2Mi i?�i bQm`+2b +mbiQK 7mM+iBQMb iQ T`2T�`2 _A." /�i� 7Q`
DQBMBM; rBi? �*a /�i�X �HH +mbiQK 7mM+iBQMb �`2 HBbi2/ BM i?2 �++2bb- *H2�M- �M/ q`�M;H2 .�i�
a2+iBQM Q7 i?Bb /Q+mK2MiX h?2b2 7mM+iBQMb `2Hv ?2�pBHv QM 7mM+iBQMb 7`QK i?2 iB/vp2`b2 +QHH2+iBQM
Q7 T�+F�;2b (qB+F?�K- kykR)X
6B`bi- r2 mb2 i?2 7mM+iBQMn`B/#nbm#b2i@T`2kyR3X_ iQ bm#b2i i?2 _A." /�i�- }Hi2`BM; QMHv `2b2`@
p�iBQMb rBi?BM i?2 b2H2+i2/ bi�i2 i?�i �`2 HBbi2/ �b ǳPp2`MB;?iǴ `2b2`p�iBQMb rBi?BM i?2 mb2nivT2
p�`B�#H2X 6Q` i?2 kyR3 *�HB7Q`MB� /�i�b2i i?Bb `2bmHib BM � bi�`iBM; ǳ`�rǴ /�i� 7`�K2 rBi? 8kR-e3k
`2b2`p�iBQMb

O 7BHi2` 7Q` bi�i2
7BHi2`U7�+BHBivnbi�i2 44 bi�i2n�##`2pV W=W

O 7BHi2` 7Q` mb2 ivT2
7BHi2`Umb2nivT2 44 ]Pp2`MB;?i]V

q2 i?2M b2H2+i QMHv i?2 M2+2bb�`v p�`B�#H2b- BM+Hm/BM; BM7Q`K�iBQM �#Qmi i?2 bBi2 U�;2M+v- T�`F Q`
7Q`2bi M�K2- bBi2 M�K2- bBi2 ivT2- �M/ bBi2 HQ+�iBQMV �M/ BM7Q`K�iBQM �#Qmi i?2 `2b2`p�iBQM U?QK2
wAS +QK2- iQi�H T�B/- pBbBi bi�`i �M/ 2M/ /�i2b- pBbBi Q`/2` /�i2- �M/ MmK#2` Q7 T2QTH2 BM T�`ivVX

https://github.com/outdoor-equity/outdoor-equity
https://ridb.recreation.gov/landing
https://recreationonestopprod.servicenowservices.com/external?id=external_contact_us
https://ridb.recreation.gov/download
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O b2H2+i p�`B�#H2b
b2H2+iU+U]�;2M+v]- ]T�`2MinHQ+�iBQM]- ]`2;BQMn/2b+`BTiBQM]-

]T�`F]- ]bBi2nivT2]- ]7�+BHBivnB/]- ]7�+BHBivnbi�i2]-
]7�+BHBivnHQM;Bim/2]- ]7�+BHBivnH�iBim/2]-
]+mbiQK2`nxBT]- ]iQi�HnT�B/]- ]bi�`in/�i2]-
]2M/n/�i2]- ]Q`/2`n/�i2]- ]MmK#2`nQ7nT2QTH2]VV W=W

Kmi�i2UbBi2nivT2 4 iQHQr2`UbBi2nivT2VV W=W
7BHi2`U5bBi2nivT2 WBMW +U]?BbiQ`B+ iQm`]- ]?BFBM; xQM2]-

];`QmT TB+MB+ �`2�]- ]+�p2 iQm`]-
]K�M�;2K2Mi]- ]TB+MB+]-
]2Mi`v TQBMi]- ]i`�BH?2�/]VV

L2ti r2 MQ`K�HBx2 i?2 +mbiQK2` wAS +Q/2 p�Hm2bX h?Bb BM+Hm/2b }Hi2`BM; 7Q` QMHv la wAS +Q/2b
�M/ b?Q`i2MBM; �HH N /B;Bi wAS +Q/2b iQ BM+Hm/2 QMHv i?2 }`bi 8 /B;BibX

O 7BHi2` Qmi BMp�HB/ wAS +Q/2b
7BHi2`Ubi`n/2i2+iUbi`BM; 4 +mbiQK2`nxBT-

T�ii2`M 4 ]�(,/B;Bi,)&8'U\5XV]V %
bi`n/2i2+iUbi`BM; 4 +mbiQK2`nxBT-

T�ii2`M 4 ]�(,/B;Bi,)&8'U\4@V]VV W=W
7BHi2`U5+mbiQK2`nxBT WBMW +U]yyyyy]- ]NNNNN]VV W=W
Kmi�i2U+mbiQK2`nxBT 4 bi`n2ti`�+iUbi`BM; 4 +mbiQK2`nxBT-

T�ii2`M 4 ](,/B;Bi,)&8']VV

h?Bb 7mM+iBQM `2bmHib BM i?2 `2KQp�H Q7 k9-3ee `2b2`p�iBQMb UQ` 9XddWV 7`QK i?2 Q`B;BM�H ǳ`�rǴ
/�i�b2i i?�i BM+Hm/2/ �HH `2b2`p�iBQMb 7Q` `2b2`p�#H2 Qp2`MB;?i +�KTbBi2b BM *�HB7Q`MB�X
q2 +`2�i2/ � b2+QM/ +mbiQK 7mM+iBQM 7mM+iBQMn`B/#np�`B�#H2n+�H+mH�i2@T`2kyR3X_ iQ +�H+m@
H�i2 �M/ K�MBTmH�i2 p�`B�#H2b Q7 BMi2`2biX q2 mb2 bi�`i- 2M/- �M/ Q`/2` /�i2b iQ +�H+mH�i2 i?2 H2M;i?b
Q7 bi�v �M/ #QQFBM; rBM/Qrb UMmK#2` Q7 /�vb 7`QK Q`/2` iQ bi�`i /�i2V Q7 2�+? `2b2`p�iBQMX h?2
#QQFBM; rBM/Qr +�H+mH�iBQMb `2im`M � MmK#2` Q7 `2bmHib i?�i �`2 M2;�iBp2X h?Bb Bb � FMQrM Bbbm2
i?�i Qi?2`b rQ`FBM; rBi? i?2 _A." /�i� ?�p2 2M+QmMi2`2/X h?Bb `2bmHi2/ BM 9-8jy `2b2`p�iBQMb UQ`
yX3dWV rBi?Qmi � p�HB/ #QQFBM; rBM/Qr- r?B+? �`2 `2KQp2/ 7Q` THQib i?�i pBbm�HBx2 i?2 #QQFBM;
rBM/Qr p�`B�#H2X

Kmi�i2Ubi�`in/�i2 4 �bX.�i2Ubi�`in/�i2V-
2M/n/�i2 4 �bX.�i2U2M/n/�i2V-
Q`/2`n/�i2 4 �bX.�i2UQ`/2`n/�i2V-
O +�H+mH�i2 M2r p�`B�#H2b
H2M;i?nQ7nbi�v 4 �bXMmK2`B+U/B77iBK2U2M/n/�i2- bi�`in/�i2V-

mMBib 4 ]/�vb]V-
#QQFBM;nrBM/Qr 4 �bXMmK2`B+U/B77iBK2Ubi�`in/�i2- Q`/2`n/�i2V-

mMBib 4 ]/�vb]VV

q2 +�H+mH�i2 /�BHv +Qbi T2` `2b2`p�iBQM #v /BpB/BM; iQi�H +Qbib #v H2M;i?b Q7 bi�vX q2 i?2M +�H+mH�i2/
/�BHv +Qbi T2` pBbBiQ` #v /BpB/BM; i?2 /�BHv +Qbi #v i?2 MmK#2` Q7 pBbBiQ`bX
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O +�H+mH�i2 M2r p�`B�#H2b
Kmi�i2U/�BHvn+Qbi 4 iQi�HnT�B/ f H2M;i?nQ7nbi�v-

/�BHvn+QbinT2`npBbBiQ` 4 /�BHvn+Qbi f MmK#2`nQ7nT2QTH2V

q2 �;;`2;�i2 i?2 bBi2nivT2 p�`B�#H2 iQ +`2�i2 d #`Q�/2` bBi2 +�i2;Q`B2bX

O �;;`2;�i2 bBi2 ivT2
Kmi�i2U�;;`2;�i2/nbBi2nivT2 4

+�b2nr?2MUbBi2nivT2 WBMW +U]r�HF iQ]- ]?BF2 iQ]-
];`QmT ?BF2 iQ]- ];`QmT r�HF iQ]

V � ]`2KQi2]-
bBi2nivT2 WBMW +U]+�#BM MQM2H2+i`B+]- ]+�#BM 2H2+i`B+]-

]vm`i]-]b?2Hi2` MQM2H2+i`B+]
V � ]b?2Hi2`]-
bBi2nivT2 WBMW +U]#Q�i BM]- ]�M+?Q`�;2]V � ]r�i2`]-
bBi2nivT2 WBMW +U];`QmT 2[m2bi`B�M]-

]2[m2bi`B�M MQM2H2+i`B+]
V � ]2[m2bi`B�M]-
bBi2nivT2 WBMW +U]`p MQM2H2+i`B+]- ]`p 2H2+i`B+]-

];`QmT `p �`2� MQM2H2+i`B+]
V � ]`p QMHv]-
bBi2nivT2 WBMW +U];`QmT bi�M/�`/ MQM2H2+i`B+]-

]bi�M/�`/ MQM2H2+i`B+]-
]bi�M/�`/ 2H2+i`B+]-
];`QmT bi�M/�`/ �`2� MQM2H2+i`B+]-
];`QmT bi�M/�`/ 2H2+i`B+]

V � ]`p Q` i2Mi]-
bBi2nivT2 WBMW +U]i2Mi QMHv MQM2H2+i`B+]-

];`QmT i2Mi QMHv �`2� MQM2H2+i`B+]-
]i2Mi QMHv 2H2+i`B+]

V � ]i2Mi QMHv]VV

q2 +`2�i2 �M �/KBMBbi`�iBp2 mMBi p�`B�#H2 #v +QK#BMBM; i?2 T�`2MinHQ+�iBQM �M/ `2;BQMn/2b+`BTiBQM
p�`B�#H2b �b /Bz2`2Mi 72/2`�H �;2M+B2b i`�+F i?2 �/KBMBbi`�iBp2 mMBi BM7Q`K�iBQM rBi?BM /Bz2`2Mi
p�`B�#H2bX h?2M r2 mT/�i2 i?2 �;2M+v- �/KBMnmMB �M/ T�`F p�`B�#H2 +?�`�+i2` bi`BM;b mbBM;
KmHiBTH2 7mM+iBQMb 7`QK i?2 bi`BM;` T�+F�;2 (qB+F?�K- kyRN)X h?2b2 mT/�i2b 2tT�M/ �+`QMvKb-
`2KQp2 mMM2+2bb�`v +?�`�+i2`b Ubm+? �b ǳĜǴ Q` HQ+�iBQM +Q/2bV- �M/ MQ`K�HBx2 �Mv /Bb+`2T2M+B2b BM
+?�`�+�i2` bi`BM;bX

Kmi�i2U�/KBMnmMBi 4
+�b2nr?2MU�;2M+v 44 ]la6a] � T�`2MinHQ+�iBQM-

�;2M+v WBMW +U
]LSa]- ]"P_]- ]la�*1]

V � `2;BQMn/2b+`BTiBQMVV W=W
O 2/Bi p�Hm2b
Kmi�i2U

O �;2M+v �##`2pB�iBQMb iQ M�K2b
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�;2M+v 4 bi`n`2TH�+2Ubi`BM; 4 �;2M+v-
T�ii2`M 4 ]LSa]-
`2TH�+2K2Mi 4 ]L�iBQM�H S�`F a2`pB+2]V-

�;2M+v 4 bi`n`2TH�+2Ubi`BM; 4 �;2M+v-
T�ii2`M 4 ]la6a]-
`2TH�+2K2Mi 4 ]la 6Q`2bi a2`pB+2]V-

�;2M+v 4 bi`n`2TH�+2Ubi`BM; 4 �;2M+v-
T�ii2`M 4 ]la�*1]-
`2TH�+2K2Mi 4 ]la �`Kv *Q`Tb Q7 1M;BM22`b]V-

�;2M+v 4 bi`n`2TH�+2Ubi`BM; 4 �;2M+v-
T�ii2`M 4 ]"P_]-
`2TH�+2K2Mi 4 ]"m`2�m Q7 _2+H�K�iBQM]V-

O mT/�i2 �/KBMnmMBi p�Hm2b U;2M2`B+V
�/KBMnmMBi 4 bi`n`2TH�+2Ubi`BM; 4 �/KBMnmMBi-

T�ii2`M 4 T�bi2U+U]L6 @ 6a]- ]L6 @6a]-
]L6@ 6a]- ]L6@6a]-
]@6a]- ] @ 6a]V-

+QHH�Tb2 4 ]%]V-
`2TH�+2K2Mi 4 ]L�iBQM�H 6Q`2bi]V-

�/KBMnmMBi 4 bi`niQniBiH2U�/KBMnmMBiV-
�/KBMnmMBi 4 bi`n`2TH�+2Ubi`BM; 4 �/KBMnmMBi-

T�ii2`M 4 ]�M/]-
`2TH�+2K2Mi 4 ]�]V-

O mT/�i2 T�`F p�Hm2b U;2M2`B+V
T�`F 4 bi`n`2KQp2Ubi`BM; 4 T�`F-

T�ii2`M 4 T�bi2U+U]$$UX ]- ] $$UX ]-
]@@@X ]- ] @@@X ]-
]-X ]V-

+QHH�Tb2 4 ]%]VV-
T�`F 4 bi`niQniBiH2UT�`FV-
T�`F 4 bi`n`2TH�+2Ubi`BM; 4 T�`F-

T�ii2`M 4 ]*;]-
`2TH�+2K2Mi 4 ]*�KT;`QmM/]V-

T�`F 4 bi`n`2TH�+2Ubi`BM; 4 T�`F-
T�ii2`M 4 ]L?T]-
`2TH�+2K2Mi 4 ]L�iBQM�H >BbiQ`B+ S�`F]V-

T�`F 4 bi`n`2TH�+2Ubi`BM; 4 T�`F-
T�ii2`M 4 ]!]-
`2TH�+2K2Mi 4 ]�i]V-

T�`F 4 bi`n`2TH�+2Ubi`BM; 4 T�`F-
T�ii2`M 4 ]�]-
`2TH�+2K2Mi 4 ]�M/]V-

T�`F 4 bi`n`2TH�+2Ubi`BM; 4 T�`F-
T�ii2`M 4 T�bi2U+U]f]- ] f ]V- +QHH�Tb2 4 ]%]V-
`2TH�+2K2Mi 4 ] ]V-

T�`F 4 bi`n`2KQp2n�HHUbi`BM; 4 T�`F-
T�ii2`M 4 ] $$/X ]V-
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O mT/�i2 T�`F p�Hm2b U*� bT2+B7B+V
T�`F 4 bi`n`2KQp2Ubi`BM; 4 T�`F-

T�ii2`M 4 T�bi2U+U] @ �M;2H2b L7]- ] @>rv]V-
+QHH�Tb2 4 ]%]VV-

T�`F 4 bi`n`2TH�+2Ubi`BM; 4 T�`F-
T�ii2`M 4 ]hmMM2H JBHHb AH]-
`2TH�+2K2Mi 4 ]hmMM2H JBHHb]VV

q2 +�H+mH�i2 /Bbi�M+2 i`�p2H2/ #v K2�bm`BM; i?2 /Bbi�M+2 7`QK i?2 H�iBim/2 �M/ HQM;Bim/2 +QQ`/BM�i2
7�+BHBiv HQ+�iBQMb iQ i?2 +2Mi`QB/ Q7 i?2 ?QK2 wAS +Q/2X >2`2 r2 miBHBx2 #Qi? i?2 iB/v+2Mbmb T�+F�;2
(q�HF2` �M/ >2`K�M- kykR) �M/ i?2 b7 T�+F�;2 (S2#2bK�- kykk)X

O #QQibi`�T ;2QK2i`B2b �M/ `2T`QD2+i iQ L�. 3j
/7n;2QK2i`B2b I@ /7 W=W

bin�bnb7U+QQ`/b 4 +U]7�+BHBivnHQM;Bim/2]- ]7�+BHBivnH�iBim/2]V-
+`b 4 9jkeV W=W

bini`�Mb7Q`KU+`b 4 9keNV O mbBM; L�.3j #2+�mb2 K2�bm`2/ BM K2i2`b

O ;2i +2Mi`QB/ Q7 ;2QK2i`B2b 7Q` �HH la wAS +Q/2b
/7nxBTn+2Mi`QB/bnmb I@

;2in�+bU;2Q;`�T?v 4 ]x+i�]- v2�` 4 kyR3-
;2QK2i`v 4 h_l1-
bmKK�`vnp�` 4 ]"yRyyRnyyR]-
bm`p2v 4 ]�+b8]-
p�`B�#H2b 4 +UK�H2 4 ]"yRyyRnyyk]VV W=W

b2H2+iUL�J1- ;2QK2i`vV W=W
Kmi�i2UxBTn+Q/2 4 bi`nbm#UL�J1- bi�`i 4 @8- 2M/ 4 @RVV W=W
b2H2+iUxBTn+Q/2- ;2QK2i`vV W=W
bin+2Mi`QB/UV

O DQBM /�i� �M/ +�H+mH�i2 </Bbi�M+2ni`�p2H2/< p�`B�#H2
/7nDQBM2/n;2QK2i`B2b I@

H27inDQBMUt 4 /7n;2QK2i`B2b W=W �bX/�i�X7`�K2UV-
v 4 /7nxBTn+2Mi`QB/bnmb W=W �bX/�i�X7`�K2UV-
#v 4 +U]+mbiQK2`nxBT] 4 ]xBTn+Q/2]VV W=W

binb7Ub7n+QHmKMnM�K2 4 ^;2QK2i`vXt^V W=W
Kmi�i2U/Bbi�M+2ni`�p2H2/nK 4 bin/Bbi�M+2Ut 4 ;2QK2i`vXt-

v 4 ;2QK2i`vXv-
#vn2H2K2Mi 4 h_l1V-

/Bbi�M+2ni`�p2H2/nK 4 �bXMmK2`B+U/Bbi�M+2ni`�p2H2/nKVV

�M/ }M�HHv- r2 �// � p�`B�#H2 BM/B+�iBM; BM r?B+? bi�i2 Q` i2``BiQ`v 2�+? +mbiQK2` xBT +Q/2 Bb
HQ+�i2/X h?Bb TQ`iBQM Q7 i?2 +Q/2 miBHBx2b i?2 xBT+Q/2_ T�+F�;2 (_QxxB- kykR)X

O +`2�i2 /7 Q7 7BTb �M/ 7mHH bi�i2 M�K2b
7BTbnHBbi I@ +U

]yR]- ]yk]- ]y9]- ]y8]- ]ye]- ]y3]- ]yN]- ]Ry]- ]RR]- ]Rk]-
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]Rj]- ]R8]- ]Re]- ]Rd]- ]R3]- ]RN]- ]ky]- ]kR]- ]kk]- ]kj]-
]k9]- ]k8]- ]ke]- ]kd]- ]k3]- ]kN]- ]jy]- ]jR]- ]jk]- ]jj]-
]j9]- ]j8]- ]je]- ]jd]- ]j3]- ]jN]- ]9y]- ]9R]- ]9k]- ]99]-
]98]- ]9e]- ]9d]- ]93]- ]9N]- ]8y]- ]8R]- ]8j]- ]89]- ]88]-
]8e]- ]dk]V

bi�i2nHBbi I@ +U
]�G]- ]�E]- ]�w]- ]�_]- ]*�]- ]*P]- ]*h]- ].1]- ].*]- ]6G]-
]:�]- ]>A]- ]A.]- ]AG]- ]AL]- ]A�]- ]Ea]- ]Eu]- ]G�]- ]J1]-
]J.]- ]J�]- ]JA]- ]JL]- ]Ja]- ]JP]- ]Jh]- ]L1]- ]Lo]- ]L>]-
]LC]- ]LJ]- ]Lu]- ]L*]- ]L.]- ]P>]- ]PE]- ]P_]- ]S�]- ]_A]-
]a*]- ]a.]- ]hL]- ]hs]- ]lh]- ]oh]- ]o�]- ]q�]- ]qo]- ]qA]-
]qu]- ]S_]V

bi�i2bnM�K2bnHBbi I@ +U
]�H�#�K�]- ]�H�bF�]- ]�`BxQM�]- ]�`F�Mb�b]- ]*�HB7Q`MB�]-
]*QHQ`�/Q]- ]*QMM2+iB+mi]- ].2H�r�`2]-
].Bbi`B+i Q7 *QHmK#B�]- ]6HQ`B/�]-]:2Q`;B�]- ]>�r�BB]-
]A/�?Q]- ]AHHBMQBb]- ]AM/B�M�]- ]AQr�]- ]E�Mb�b]-
]E2Mim+Fv]- ]GQmBbB�M�]- ]J�BM2]-]J�`vH�M/]-
]J�bb�+?mb2iib]- ]JB+?B;�M]- ]JBMM2bQi�]- ]JBbbBbbBTTB]-
]JBbbQm`B]- ]JQMi�M�]- ]L2#`�bF�]- ]L2p�/�]- ]L2r >�KTb?B`2]-
]L2r C2`b2v]- ]L2r J2tB+Q]- ]L2r uQ`F]- ]LQ`i? *�`QHBM�]-
]LQ`i? .�FQi�]- ]P?BQ]- ]PFH�?QK�]- ]P`2;QM]- ]S2MMbvHp�MB�]-
]_?Q/2 AbH�M/]-]aQmi? *�`QHBM�]- ]aQmi? .�FQi�]- ]h2MM2bb22]-
]h2t�b]- ]li�?]- ]o2`KQMi]- ]oB`;BMB�]- ]q�b?BM;iQM]-
]q2bi oB`;BMB�]- ]qBb+QMbBM]-]qvQKBM;]- ]Sm2`iQ _B+Q]V

/7nbi�i2bn7BTb I@ �bX/�i�X7`�K2UHBbiU7BTb 4 7BTbnHBbi-
bi�i2 4 bi�i2nHBbi-
bi�i2n7mHH 4 bi�i2bnM�K2bnHBbiVV

O HQQT i?`Qm;? bi�i2 /7 iQ ;2i �HH wAS +Q/2b rfBM bi�i2
/7nbi�i2bnxBTn+Q/2b I@ /�i�X7`�K2UV

7Q` UB BM b2[n�HQM;U7BTbnHBbiVV&
bi�i2 I@ xBT+Q/2_,,b2�`+?n7BTbUbi�i2n7BTb 4 7BTbnHBbi((B))V W=W
b2H2+iUxBT+Q/2- bi�i2V

/7nbi�i2bnxBTn+Q/2b I@ `#BM/U/7nbi�i2bnxBTn+Q/2b- bi�i2V
'

O �// 7mHH bi�i2 M�K2 �M/ 7BTb +Q/2 iQ HBbi Q7 �HH wAS +Q/2b 7Q` 2�+? bi�i2
/7nbi�i2bn7BTbnxBTn+Q/2b I@

H27inDQBMUt 4 /7nbi�i2bnxBTn+Q/2b-
v 4 /7nbi�i2bn7BTb-
#v 4 ]bi�i2]V W=W

b2H2+iU@7BTbV W=W
`2M�K2U+mbiQK2`nxBTnbi�i2 4 bi�i2-

+mbiQK2`nxBTnbi�i2n7mHH 4 bi�i2n7mHH-
xBTn+Q/2 4 xBT+Q/2V
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3XjXkXk lXaX *2Mbmb .�i�

la *2Mbmb /�i� Bb Tm#HB+Hv �++2bbB#H2 BM K�Mv r�vbX Pm` T`Q/m+i miBHBx2b i?2 _ T�+F�;2 iB/v+2Mbmb
(q�HF2` �M/ >2`K�M- kykR) iQ �++2bb i?2 M2+2bb�`v p�`B�#H2b 7`QK i?2 kyR3 �K2`B+�M *QKKmMBiv
am`p2v U�*aV pB� �SAX �SA �++2bb `2[mB`2b �M �TB F2v- r?B+? +�M i?2M #2 b�p2/ BMiQ vQm` _aim/BQ
2MpB`QMK2MiX G2�`M KQ`2 �#Qmi �SA F2vb �M/ rQ`FBM; rBi? iB/v+2Mbmb ?2`2X

O �SA b2i mT
O PMHv ?�p2 iQ `mM i?Bb i?2 7B`bi iBK2 mbBM; QM � M2r K�+?BM2
+2Mbmbn�TB I@ bQm`+2U]T`Bp�i2f+2Mbmb@�TBX_]V
+2Mbmbn�TBnF2vUF2v 4 +2Mbmbn�TB((R))- BMbi�HH 4 h_l1- Qp2`r`Bi2 4 h_l1V
O `mM BM +QMbQH2,
`2�/_2MpB`QMU]�fX_2MpB`QM]V

a�KTH2 /�i� �`2 +QHH2+i2/ 7Q` i?2 �*a 2�+? v2�` �M/ BM+Hm/2b K�Mv p�`B�#H2b i?�i +Qp2` bQ+B�H-
2+QMQKB+- ?QmbBM;- �M/ /2KQ;`�T?B+ +?�`�+i2`BbiB+bX �HH p�`B�#H2 QTiBQMb +�M #2 2�bBHv pB2r2/ mbBM;
i?2 +Q/2 #2HQr,

O HQQF �i p�`B�#H2 QTiBQMb
oB2rUHQ�/np�`B�#H2bUkyR3- ]�+b8]- +�+?2 4 h_l1VV

h?2 Pmi/QQ` 1[mBiv �TT miBHBx2b i?2 �*a 8@v2�` /�i�- r?B+? Bb �M 2biBK�i2 `2T`2b2MiBM; /�i�
+QHH2+i2/ Qp2` i?2 /2bB;M�i2/ 8 v2�` T2`BQ/X q2 mb2/ i?2 8@v2�` �*a /�i� Qp2` i?2 R@v2�` �*a
/�i� #2+�mb2 Bi BM+`2�b2b ǳbi�iBbiB+�H `2HB�#BHBiv Q7 i?2 /�i� 7Q` H2bb TQTmH�i2/ �`2�b �M/ bK�HH
TQTmH�iBQM bm#;`QmTbǴ ("m`2�m- kykk)X
h?2 p�`B�#H2b BM+Hm/2/ BM i?2 �TT BM+Hm/2 K2/B�M@BM+QK2- `�+2- H�M;m�;2UbV bTQF2M �i ?QK2- �M/
?B;?2bi H2p2H Q7 2/m+�iBQM �ii�BM2/X �HH p�`B�#H2b �`2 `2T`2b2Mi2/ �b 2biBK�i2b BM MmK2`B+ 7Q`K�i
7Q` � +2Mbmb i`�+iX .�i� �`2 +�HH2/ #v ;2Q;`�T?B+ `2;BQM- BM Qm` +�b2 i?2 wAS +Q/2 i�#mH�iBQM �`2�-
�M/ BM+Hm/2 �M 2biBK�i2/ MmK#2` Q7 T2QTH2 i?�i 7�HH BMiQ 2�+? +�i2;Q`v rBi?BM 2�+? wAS +Q/2- �
K�`;BM Q7 2``Q`- �M/ �M 2biBK�i2/ MmK#2` Q7 iQi�H T2QTH2 BM i?2 �`2�X qBi?BM Qm` +mbiQK 7mM+iBQMb
7mM+iBQMn�+bn2/m+�iBQMX_- 7mM+iBQMn�+bnH�M;m�;2X_- 7mM+iBQMn�+bnK2/B�MnBM+QK2X_- �M/
7mM+iBQMn�+bn`�+2X_ r2 }`bi BKTQ`i2/ Dmbi i?2 M2+2bb�`v +QHmKMb 7Q` 2�+? �*a p�`B�#H2X a22
h�#H2 3XR 7Q` �M 2t�KTH2 Q7 i?2 `�+2 p�`B�#H2X

O BKTQ`i p�`B�#H2b 7Q` `�+2
`�+2n/7 I@

;2in�+bU
;2Q;`�T?v 4 ]x+i�]- v2�` 4 kyR3-
bi�i2 4 ]*�]-
bmKK�`vnp�` 4 ]"yjyyknyyR]- O1biBK�i255hQi�H,
p�`B�#H2b 4 +U

r?Bi2 4 ]"yjyyknyyj]- Oq?Bi2 �HQM2
#H�+F 4 ]"yjyyknyy9]- O"H�+F Q` �7`B+�M �K2`B+�M �HQM2
M�iBp2n�K2`B+�M 4 ]"yjyyknyy8]- O�K2`B+�M AM/B�M �M/ �H�bF� L�iBp2 �HQM2
�bB�M 4 ]"yjyyknyye]- O�bB�M �HQM2
T�+B7B+nBbH�M/2` 4 ]"yjyyknyyd]- OL�iBp2 >�r�BB�MfPi?2` S�+B7B+ AbH�M/2` �HQM2
Qi?2` 4 ]"yjyyknyy3]- OaQK2 Qi?2` `�+2 �HQM2

https://www.census.gov/programs-surveys/acs/data.html
https://www.census.gov/programs-surveys/acs/data.html
https://walker-data.com/tidycensus/articles/basic-usage.html
https://www.census.gov/data/developers/data-sets/acs-5year.html
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h�#H2 3XR, 1t�KTH2 Q7 `�r �*a _�+2 o�`B�#H2X

:1PA. L�J1 p�`B�#H2 2biBK�i2 KQ2 bmKK�`vn2bi bmKK�`vnKQ2
NyyyR w*h�8 NyyyR r?Bi2 9Rj Re8 83Nd8 Rdk8
NyyyR w*h�8 NyyyR #H�+F 8Rj3 e9e 83Nd8 Rdk8
NyyyR w*h�8 NyyyR M�iBp2n�K2`B+�M jd 9k 83Nd8 Rdk8
NyyyR w*h�8 NyyyR �bB�M ed j3 83Nd8 Rdk8
NyyyR w*h�8 NyyyR T�+B}+nBbH�M/2` y kN 83Nd8 Rdk8
NyyyR w*h�8 NyyyR Qi?2` Re3 ReN 83Nd8 Rdk8
NyyyR w*h�8 NyyyR KmHiB`�+B�H ee 99 83Nd8 Rdk8
NyyyR w*h�8 NyyyR ?BbT�MB+nH�iBMt 8jy3e R8NR 83Nd8 Rdk8
Nyyyk w*h�8 Nyyyk r?Bi2 kkj 3R 8jRRR kyjR
Nyyyk w*h�8 Nyyyk #H�+F RyRRy 3de 8jRRR kyjR

KmHiB`�+B�H 4 ]"yjyyknyyN]- OhrQ Q` KQ`2 `�+2b
?BbT�MB+nH�iBMt 4 ]"yjyyknyRk] O>BbT�MB+ Q` G�iBMQ

VV

q2 +�H+mH�i2/ T2`+2Mi�;2b 7Q` i?2 +�i2;Q`B2b rBi?BM 2�+? �*a p�`B�#H2 7Q` `�+2- H�M;m�;2UbV bTQF2M
BM i?2 ?QK2- �M/ ?B;?2bi H2p2H Q7 2/m+�iBQM #v /BpB/BM; i?2 2biBK�i2 7Q` � +�i2;Q`v #v i?2 2biBK�i2/
iQi�H TQTmH�iBQM 7Q` i?�i wAS +Q/2X

`�+2n/7nT2`+2Mi I@
`�+2n/7 W=W
;`QmTn#vUxBTn+Q/2- `�+2V W=W
bmKK�`Bb2U2biBK�i2 4 bmKU2biBK�i2V-

KQ2 4 bmKUKQ2V-
bmKK�`vn2bi 4 mMB[m2UbmKK�`vn2biV-
bmKK�`vnKQ2 4 mMB[m2UbmKK�`vnKQ2V-
T2`+2Mi 4 2biBK�i2 f bmKK�`vn2biV

6Q` K2/B�M@BM+QK2- r2 mb2 i?2 2biBK�i2/ K2/B�M@BM+QK2 �b Bb- rBi?Qmi 7m`i?2` �/DmbiK2MibX

K2/B�MnBM+QK2n/7 I@
;2in�+bU;2Q;`�T?v 4 ]x+i�]- v2�` 4 kyR3-

bi�i2 4 ]*�]-
p�`B�#H2b 4 +U
K2/B�MnBM+QK2 4 ]"RNyRjnyyR]

VV W=W
+H2�MnM�K2bUV W=W
`2M�K2UK2/B�MnBM+QK2 4 2biBK�i2V W=W
Kmi�i2UxBTn+Q/2 4 bi`nbm#UM�K2- bi�`i 4 @8- 2M/ 4 @RVV W=W
b2H2+iUK2/B�MnBM+QK2- xBTn+Q/2V

q2 i`�Mb7Q`K i2? �*a /�i�7`�K2 #v TBpQiBM; rB/2`- r?B+? KQp2b i?2 /Bz2`2Mi +�i2;Q`B2b �M/
T2`+2Mi�;2b U2t, `�+B�H ;`QmTbV iQ i?2B` QrM +QHmKMb iQ +`2�i2 � bBM;H2 `Qr 7Q` 2�+? wAS +Q/2X h?Bb
Bb M2+2bb�`v 7Q` DQBMBM; i?2 �*a /�i� b2ib iQ i?2 _A.a /�i� b2iX
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b2H2+iUxBTn+Q/2- bmKK�`vn2bi- `�+2- T2`+2MiV W=W
`2M�K2UxBTn+Q/2nTQTmH�iBQM 4 bmKK�`vn2biV W=W
O +`2�i2 +QHmKM 7Q` 2�+? T2`+2Mi�;2 7Q` 2�+? ;`QmT UTBpQinrB/2`V
O M2+2bb�`v iQ #2 �#H2 iQ H27inDQBMUV rBi? _A." /�i�
TBpQinrB/2`UM�K2bn7`QK 4 ]`�+2]-

p�Hm2bn7`QK 4 ]T2`+2Mi]V

6BM�HHv- r2 mb2 i?2 7mM+iBQMnDQBMn`B/#n�+bX_ +mbiQK 7mM+iBQMb iQ DQBM i?2 _A." �M/ �*a /�i�
iQ +`2�i2 i?2 /�i�b2i i?�i Bb �p�BH�#H2 7Q` /QrMHQ�/ QM i?2 �TT �M/ miBHBx2/ 7Q` �HH THQib �M/ K�TbX

DQBM2/n/7 I@
H27inDQBMUt 4 `B/#n/7-

v 4 �+bn/7n`�+2-
#v 4 +U]+mbiQK2`nxBT] 4 ]xBTn+Q/2]VV W=W

H27inDQBMUv 4 �+bn/7n2/m+�iBQM-
#v 4 +U]+mbiQK2`nxBT] 4 ]xBTn+Q/2]VV W=W

H27inDQBMUv 4 �+bn/7nK2/B�MnBM+QK2-
#v 4 +U]+mbiQK2`nxBT] 4 ]xBTn+Q/2]VV W=W

H27inDQBMUv 4 �+bn/7nH�M;m�;2-
#v 4 +U]+mbiQK2`nxBT] 4 ]xBTn+Q/2]VV

3XjXj ai�iBbiB+�H �M�HvbBb �M/ .�i� q`�M;HBM; 7Q` SHQib

1�+? ivT2 Q7 THQi �M/ K�T `2[mB`2 mMB[m2 /�i� r`�M;HBM; r?B+? Bb 2tTH�BM2/ BM i?Bb b2+iBQMX

3XjXjXR .�i� amKK�`v

q2 +`2�i2/ +mbiQK 7mM+iBQMb 7Q` /�i� r`�M;HBM; �M/ THQiiBM; 7Q` mb2 rBi?BM i?2 Pmi/QQ` 1[mBiv
�TT +Q/2X q`�M;HBM; #2;BMb rBi? }Hi2`BM; #�b2/ QM i?2 mb2`Ƕb +?QB+2 +�KTbBi2 BMTmiX q2 i?2M
7m`i?2` bm#b2i i?2 /�i�b2i iQ BM+Hm/2 QMHv i?2 M2+2bb�`v +QHmKMb 7Q` THQiiBM;X

O 2t�KTH2 7Q` #QQFBM; rBM/Qr /�i� bmKK�`v
#QQFBM;nrBM/Qrn`/7 I@ `2�+iBp2U&

p�HB/�i2U
M22/UbBi2AMTmi 54 ]]-

]SH2�b2 b2H2+i � `2b2`p�#H2 bBi2 iQ pBbm�HBx2X]V
V O 1P p�HB/�i2

`B/#n/7 W=W
7BHi2`UT�`F WBMW bBi2AMTmi-

#QQFBM;nrBM/Qr = y-
#QQFBM;nrBM/Qr 54 ]AM7]V W=W

b2H2+iUT�`F- #QQFBM;nrBM/QrV W=W
7BHi2`U5BbXM�U#QQFBM;nrBM/QrVV

'V
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q2 +`2�i2 ?BbiQ;`�Kb- #�` +?�`ib- Q` /2MbBiv THQib iQ b?Qr i?2 /Bbi`B#miBQM Q7 i?2 /�i� 7Q` 2�+?
p�`B�#H2X 6Q` �*a p�`B�#H2b- /�i� 7`QK `2b2`p�iBQMb �`2 THQii2/ �;�BMbi /�i� 7Q` i?2 7mHH *�HB7Q`MB�
TQTmH�iBQMX h?Bb �HHQrb � mb2` iQ +QKT�`2 i?2 /Bbi`B#miBQM rBi?BM i?2 `2b2`p�iBQM /�i� iQ i?�i Q7
i?2 *�HB7Q`MB� +2Mbmb BM Q`/2` iQ b22 r?2`2 `2b2`p�iBQMb 2Bi?2` mM/2`@ Q` Qp2`@`2T`2b2Mi i?�i p�`B�#H2
�b +QKT�`2/ iQ *�HB7Q`MB� `2bB/2MibX q2 mb2/ i?2 THQiHv T�+F�;2 (aB2p2`i 2i �HX- kykR) iQ �HHQr �
mb2` iQ ?Qp2` Qp2` i?2 THQi iQ pB2r ?2HT2` i2tiX q2 �HbQ BM+Hm/2/ �//BiBQM�H ?2HT2` i2ti QmibB/2 Q7
i?2 THQib 7Q` KQ`2 +QKTHB+�i2/ THQibX

OO @@ 2t�KTH2 7Q` #QQFBM; rBM/Qr /�i� bmKK�`v @@ OO
O T�`�K2i2`b
?Bbin+QHQ`b I@ +U]Oe93ej*]- ]O9ee*y9]V
[m�Min3yn+QHQ` I@ +U]O6�*1yy]V
+�TiBQMn+QHQ` I@ +U]O�+3/yy]V

O THQi 7Q` b?BMv �TT
THQiHv I@ ;;THQiU

/�i� 4 #QQFBM;nrBM/Qrn`/7UVV Y
;2QKn?BbiQ;`�KU
�2bUt 4 #QQFBM;nrBM/Qr-

i2ti 4 T�bi2yUT2`+2MiUXX+QmMiXX f M`QrU#QQFBM;nrBM/Qrn`/7UVV-
�++m`�+v 4 yXRV-

] Q7 �HH pBbBib �`2 `2b2`p2/ #2ir22M ]- tKBM-
] �M/ ]- tK�t-
] /�vb #27Q`2 i?2 bi�`i Q7 i?2 pBbBi]-
]I#`=]-
]UhQi�H `2b2`p�iBQMb iQ bBi2, ]-
+QKK�UM`QrU#QQFBM;nrBM/Qrn`/7UVV- �++m`�+v 4 RV-
]V]VV-

#BMrB/i? 4 d-
+2Mi2` 4 d f k-
7BHH 4 ?Bbin+QHQ`b((R))-
+QH 4 ?Bbin+QHQ`b((k))- bBx2 4 yXy8V Y

H�#bUt 4 ].�vb BM �/p�M+2 #27Q`2 pBbBi U2�+? #�` 4 R r22FV]-
v 4 ]]V Y

b+�H2ntn+QMiBMmQmbUHBKBib 4 +Uy- tnK�tVV Y
;2QKnpHBM2UtBMi2`+2Ti 4 [m�Min3y-

HBM2ivT2 4 ]/�b?2/]- �HT?� 4 yX8- +QHQ` 4 [m�Min3yn+QHQ`V Y
i?2K2nKBMBK�HUV Y
i?2K2UTHQiX#�+F;`QmM/ 4 2H2K2Min`2+iU]r?Bi2]V-

T�M2HX;`B/XK�DQ`Xv 4 2H2K2Min#H�MFUVV

O �// e KQMi? f R v2�` �MMQi�iBQM B7 /�i� �HHQrb
B7 UtnK�t I4 R3yV &

O /QM^i BM+Hm/2 e KQMi? Q` R v2�` �MMQi�iBQM
THQiHv

' 2Hb2 B7 UtnK�t = R3y � tnK�t I4 jeyV&
O BM+Hm/2 e KQMi? �MMQi�iBQM
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THQiHv I@ THQiHv Y
;2QKnpHBM2UtBMi2`+2Ti 4 R3y-

HBM2ivT2 4 ]/�b?2/]- bBx2 4 Xj- �HT?� 4 X8V Y
�MMQi�i2U]i2ti]- H�#2H 4 ]e KQMi?b]- bBx2 4 j-

t 4 R3y- v 4 8V

' 2Hb2 B7 UtnK�t =4 jeyV &

O BM+Hm/2 e KQMi? �M/ R v2�` �MMQi�iBQM
THQiHv I@ THQiHv Y
;2QKnpHBM2UtBMi2`+2Ti 4 R3y-

HBM2ivT2 4 ]/�b?2/]- bBx2 4 Xj- �HT?� 4 X8V Y
�MMQi�i2U]i2ti]- H�#2H 4 ]e KQMi?b]- bBx2 4 j-

t 4 R3y- v 4 8V Y
;2QKnpHBM2UtBMi2`+2Ti 4 jey-

HBM2ivT2 4 ]/�b?2/]- bBx2 4 Xj- �HT?� 4 X8V Y
�MMQi�i2U]i2ti]- H�#2H 4 ]R v2�`]- bBx2 4 j-

t 4 jey- v 4 8V
' O 1P 2Hb2 B7 7Q` THQiHv

;;THQiHvUTHQiHv-
iQQHiBT 4 HBbiU]i2ti]V-
/vM�KB+hB+Fb 4 h_l1V W=W

H�vQmiUiBiH2 4
HBbiUi2ti 4

T�bi2yU^I#=^- bBi2AMTmi- ^I#`=^- �/KBMnmMBiAMTmi- ^If#=^-
^I#`=^-
^LmK#2` Q7 /�vb 7`QK `2b2`p�iBQM iQ bi�`i Q7 pBbBi^V-

7QMi 4 HBbiUbBx2 4 R8VV-
t�tBb 4 HBbiUb2T�`�i2i?Qmb�M/b 4 h_l1V-
v�tBb 4 HBbiUb2T�`�i2i?Qmb�M/b 4 h_l1V-
K�`;BM 4 HBbiU# 4 Rjy- i 4 RyyV-
�MMQi�iBQMb 4

HBbiUt 4 tnK�tfk- v 4 @yXe-
i2ti 4

T�bi2yU]3yW Q7 `2b2`p�iBQMb `2b2`p2 i?2B` pBbBi H2bb i?�M ]-
^I#=^- [m�Min3y- ^If#=^-
] /�vb #27Q`2 i?2 bi�`i /�i2]-
]I#`=]-
]Ub?QrM QM THQi rBi? v2HHQr /Qii2/ HBM2VX]V-

b?Qr�``Qr 4 6-
t`2 4 ^T�T2`^- v`27 4 ^T�T2`^-

t�M+?Q` 4 ^KB//H2^- v�M+?Q` 4 ^�miQ^-
tb?B7i 4 y- vb?B7i 4 y-
7QMi 4 HBbiUbBx2 4 Rk- +QHQ` 4 +�TiBQMn+QHQ`VVV W=W

+QM7B;UKQ/2"�`"miiQMbhQ_2KQp2 4 HBbiU]T�M]- ]b2H2+i]- ]H�bbQk/]- ]�miQa+�H2k/]-
]?Qp2`*HQb2bi*�`i2bB�M]-
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]?Qp2`*QKT�`2*�`i2bB�M]VV

3XjXjXk .�i� _2H�iBQMb?BTb

oBbm�HBxBM; i?2 `2H�iBQMb?BT #2ir22M _A." �M/ �*a p�`B�#H2b Bb +?�HH2M;BM; #2+�mb2 i?2 bQ+BQ2+Q@
MQKB+ /�i� �p�BH�#H2 �`2 �M 2biBK�i2 Q7 i?2 wAS +Q/2 TQTmH�iBQM- `�i?2` i?�M /�i� Q7 i?2 BM/BpB/m�H
K�FBM; i?2 `2b2`p�iBQMX AM Q`/2` iQ +`2�i2 bBKTH2- 2�bv iQ BMi2`T`2i THQib- r2 /2i2`KBM2/ r?2i?2`
`2b2`p�iBQMb r2`2 7`QK � HQ+�iBQM rBi? ǳ?B;?Ǵ T2`+2Mi�;2b Q7 � ;Bp2M �*a p�`B�#H2 +�i2;Q`v U2t,
QM2 Q7 i?2 2B;?i `�+B�H ;`QmTbVX q2 /2i2`KBM2/ ǳ?B;?Ǵ �b �Mvi?BM; �#Qp2 i?2 r2B;?i2/ j`/ [m�`iBH2
Ur2B;?i2/ #�b2/ QM i?2 *�HB7Q`MB� +2MbmbVX h?Bb K2i?Q/ �HHQrb 7Q` `2b2`p�iBQMb iQ #2 BM+Hm/2/ BM
i?2 ǳ?B;?Ǵ +�i2;Q`v 7Q` KmHiBTH2 p�Hm2b rBi?BM QM2 �*a p�`B�#H2 U2t, � `2b2`p�iBQM KB;?i #2 7`QK
� wAS +Q/2 i?�i 7�HHb BMiQ i?2 ǳ?B;?Ǵ +�i2;Q`v 7Q` #Qi? "H�+F �M/ �bB�M 7QHFbVX "v �HHQrBM; �
`2b2`p�iBQM iQ �TT2�` BM KmHiBTH2 +�i2;Q`B2b rBi?BM � bBM;H2 �*a p�`B�#H2- i?2 mM+2`i�BMiv Q7 i?2
`2b2`p2`Ƕb �+im�H bQ+BQ2+QMQKB+ bi�imb Bb `2i�BM2/X
1t�KTH2 +Q/2 7Q` +�H+mH�iBM; i?2 ǳ?B;?Ǵ i?`2b?QH/ 7Q` H�M;m�;2 +�M #2 b22M #2HQr,

O <7mM+iBQMn�+bniQTn[m�`iBH2nH�M;m�;2X_< +Q/2
i?`2b?QH/n/7 I@ �+bn/7 W=W

O 7BHi2` p�`B�#H2b Q7 BMi2`2bi
b2H2+iUxBTn+Q/2- 2M;HBb?nQMHv- MQin2M;HBb?nQMHv- K2�MnxBTn+Q/2nTQTmH�iBQMV W=W
TBpQinHQM;2`U+QHb 4 k,j-

M�K2bniQ 4 ]H�M;m�;2]-
p�Hm2bniQ 4 ]H�M;m�;2nT2`+2Mi�;2]V W=W

O 7BHi2` +�i2;Q`v Q7 BMi2`2bi
7BHi2`UH�M;m�;2 44 H�M;m�;2n;`QmTV W=W
/`QTnM�UH�M;m�;2nT2`+2Mi�;2V

O r2B;?i2/ K2/B�M p�Hm2 Ur2B;?i2/ #�b2/ QM wAS +Q/2 TQTmH�iBQMbV
r2B;?i2/n?�H7 I@ r2B;?i2/XK2�MUt 4 i?`2b?QH/n/70H�M;m�;2nT2`+2Mi�;2-

r 4 i?`2b?QH/n/70K2�MnxBTn+Q/2nTQTmH�iBQMV

O /`QT `Qrb #2HQr r2B;?i2/ K2/B�M
/7n?�H7 I@ i?`2b?QH/n/7 W=W 7BHi2`UH�M;m�;2nT2`+2Mi�;2 =4 r2B;?i2/n?�H7V

O r2B;?i2/ j`/ [m�`iBH2
OO r2B;?i2/ K2/B�M p�Hm2 Q7 iQT ?�H7 Ur2B;?i2/ #�b2/ QM wAS +Q/2 TQTmH�iBQMbV
r2B;?i2/n[m�`iBH2 I@ r2B;?i2/XK2�MUt 4 /7n?�H70H�M;m�;2nT2`+2Mi�;2-

r 4 /7n?�H70K2�MnxBTn+Q/2nTQTmH�iBQMV

bQm`+2U]`f7mM+iBQMn�+bniQTn[m�`iBH2nH�M;m�;2X_]V

O H�M;m�;2 ;`QmTb
H�M;m�;2n;`QmT I@ +U]2M;HBb?nQMHv]- ]MQin2M;HBb?nQMHv]V

O +�H+mH�i2 p�Hm2 Q7 j`/ [m�`iBH2 7Q` 2�+? H�M;m�;2 ;`QmT
H�M;m�;2n[m�Mibn/7 I@
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h�#H2 3Xk, h?`2b?QH/ p�Hm2b 7Q` �*a H�M;m�;2 �M/ 2/m+�iBQM p�`B�#H2bX

G�M;m�;2 :`QmT h?`2b?QH/
1M;HBb? PMHv dkXN3W
LQi 1M;HBb? PMHv ekXd8W

1/m+�iBQM :`QmT h?`2b?QH/
>b :2/ P` "2HQr 89XkRW
aQK2 *QHH2;2 k8XekW
*QHH2;2 jeX38W
J�bi2` P` �#Qp2 kkXykW

h�#H2 3Xj, h?`2b?QH/ p�Hm2b 7Q` �*a `�+2 p�`B�#H2X

_�+2 :`QmT h?`2b?QH/
Pi?2` yX8kW
S�+B}+ AbH�M/2` yX3dW
JmHiB`�+B�H 9Xj3W
�bB�M jyXkNW
"H�+F RjXReW
q?Bi2 8NXy3W
L�iBp2 �K2`B+�M yXNjW
>BbT�MB+ G�iBMt ekXydW

H�M;m�;2n;`QmT W=W
K�Tn/#HUH�M;m�;2niQTn[m�`iBH2- �+bn/7 4 /�i�n�+bn+�n�HHV W=W
+#BM/U]H�M;m�;2n;`QmT] 4 H�M;m�;2n;`QmT-

]r2B;?i2/n[m�`iBH2] 4 XV W=W
�bX/�i�X7`�K2UV W=W
Kmi�i2UH�M;m�;2n;`QmT 4 bi`n`2TH�+2n�HHUbi`BM; 4 H�M;m�;2n;`QmT-

T�ii2`M 4 ]n]-
`2TH�+2K2Mi 4 ] ]V-

H�M;m�;2n;`QmT 4 bi`niQniBiH2UH�M;m�;2n;`QmTV-
r2B;?i2/n[m�`iBH2 4 T2`+2MiU�bXMmK2`B+Ur2B;?i2/n[m�`iBH2V-

�++m`�+v 4 yXyRVV W=W
`2M�K2U]G�M;m�;2 :`QmT] 4 H�M;m�;2n;`QmT-

]h?`2b?QH/] 4 r2B;?i2/n[m�`iBH2V

h?2 i?`2b?QH/b mb2/ rBi?BM i?2 Pmi/QQ` 1[mBiv �TT +�M #2 b22M BM h�#H2 3Xk �M/ h�#H2 3XjX
q2 +`2�i2 HQHHBTQT �M/ #�` THQib iQ b?Qr i?2 `2H�iBQMb?BTb Q7 i?2 /�i� 7Q` 2�+? b2i Q7 p�`B�#H2bX q2
mb2/ i?2 THQiHv T�+F�;2 (aB2p2`i 2i �HX- kykR) iQ �HHQr � mb2` iQ ?Qp2` Qp2` i?2 THQi iQ pB2r ?2HT2`
i2tiX �M 2t�KTH2 Q7 i?2 +Q/2 mb2/ iQ +`2�i2 i?2 2/m+�iBQM +QKT�`2/ iQ #QQFBM; rBM/Qr THQi Bb
b?Qr #2HQr,

OO @@ /�i� r`�M;H2 @@ OOb
O +`2�i2 `2�+iBp2 /�i�7`�K2 �M/ 7m`i?2` bm#b2i
`/7 I@ `2�+iBp2 U&

p�HB/�i2U
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M22/UbBi2AMTmi 54 ]]-
]SH2�b2 b2H2+i � `2b2`p�#H2 bBi2 iQ pBbm�HBx2X]V

V O 1P p�HB/�i2

2/m+�iBQMniQTn[m�`iBH2n/7 W=W
O 7BHi2` iQ mb2` bBi2 Q7 +?QB+2
7BHi2`UT�`F 44 bBi2AMTmiV W=W
O b2H2+i iQ p�`B�#H2b Q7 BMi2`2bi
b2H2+iUT�`F- +mbiQK2`nxBT-

2/m+�iBQM- 2/m+�iBQMnT2`+2Mi�;2- 2/m+�iBQMnvnH�#-
#QQFBM;nrBM/QrV W=W

/`QTnM�U#QQFBM;nrBM/Qr- 2/m+�iBQMnT2`+2Mi�;2V W=W
7BHi2`U#QQFBM;nrBM/Qr =4 yV W=W
O bmKK�`Bx2 iQ BMM2` [m�`iBH2 `�M;2- K2/B�M- �M/ iQi�H `2b2`p�iBQMb
;`QmTn#vU2/m+�iBQM- 2/m+�iBQMnvnH�#V W=W
bmKK�`Bx2UK2/B�Mn#QQFBM;nrBM/Qr 4 K2/B�MU#QQFBM;nrBM/QrV-

[m�`iBH2nHQr2` 4 [m�MiBH2U#QQFBM;nrBM/QrV((k))-
[m�`iBH2nmTT2` 4 [m�MiBH2U#QQFBM;nrBM/QrV((9))-
+QmMi 4 MUVV

'V O1P `2�+iBp2 /7

p�HB/�i2UM22/U
M`QrU`/7UVV = y-
T�bi2yU]h?2`2 �`2 MQ `2b2`p�iBQMb iQ ]- bBi2AMTmi- ]- ]- �/KBMnmMBiAMTmi-

] i?�i +QK2 7`QK +QKKmMBiB2b BM i?2 ?B;? `�M;2 7Q` �Mv 2/m+�iBQM�H]-
]+�i2;Q`B2bX]V

VV O 1P p�HB/�i2

OO @@ +`2�i2 THQi @@ OO
O T�`�K2i2`b
2/m+�iBQMn;`QmTn+QHQ`b I@

+U
]>a- :1.-$MQ` "2HQr] 4 ]O�e+22j]-
]aQK2 *QHH2;2 Q`$Mh`�/2 a+?QQH] 4 ]OR7d3#9]-
]�bbQ+B�i2b Q`$M"�+?2HQ`b .2;`22] 4 ]O#k/73�]-
]J�bi2`b .2;`22$MQ` �#Qp2] 4 ]Ojj�yk+]

V

O +`2�i2 THQi
THQiHv I@ ;;THQiU/�i� 4 `/7UV-

�2bUt 4 K2/B�Mn#QQFBM;nrBM/Qr-
v 4 2/m+�iBQMnvnH�#VV Y

;2QKnb2;K2MiU�2bUt2M/ 4 y- v2M/ 4 2/m+�iBQMnvnH�#VV Y
;2QKnTQBMiU
�2bU

+QHQ` 4 2/m+�iBQMnvnH�#-
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7BHH 4 2/m+�iBQMnvnH�#-
i2ti 4 T�bi2yU
+QKK�U+QmMi- �++m`�+v 4 RV-
] mMB[m2 pBbBib r2`2 K�/2 #v T2QTH2 r?Q HBp2 BM wAS +Q/2b rBi? ?B;? ]-
] `�i2b Q7]-
]I#`=]- 2/m+�iBQM-
] �b i?2 K�tBKmK H2p2H Q7 2/m+�iBQMX ]-
]hvTB+�HHv i?2b2 pBbBiQ`b `2b2`p2/ i?2B` pBbBi #2ir22M]-
]I#`=]- +QKK�U[m�`iBH2nHQr2`- �++m`�+v 4 RV- ] �M/ ]-
+QKK�U[m�`iBH2nmTT2`- �++m`�+v 4 RV-
] /�vb #27Q`2 i?2 bi�`i Q7 i?2B` i`BT- rBi? � K2/B�M #QQFBM; rBM/Qr Q7 ]-
+QKK�UK2/B�Mn#QQFBM;nrBM/Qr- �++m`�+v 4 RV- ] /�vbX]

V
V-
bBx2 4 jX8- b?�T2 4 kR- bi`QF2 4 k V Y

b+�H2nvn/Bb+`2i2U2tT�M/ 4 +UyX98- yVV Y
b+�H2n7BHHnK�Mm�HUp�Hm2b 4 2/m+�iBQMn;`QmTn+QHQ`bV Y
b+�H2n+QHQ`nK�Mm�HUp�Hm2b 4 2/m+�iBQMn;`QmTn+QHQ`bV Y
H�#bUt 4 T�bi2U]1biBK�i2/ LmK#2` Q7 .�vb BM �/p�M+2 aBi2 Bb _2b2`p2/]V-

v 4 ]]V Y
i?2K2nKBMBK�HUV Y
i?2K2U
THQiX#�+F;`QmM/ 4 2H2K2Min`2+iU]r?Bi2]V-
T�M2HX;`B/XK�DQ`Xv 4 2H2K2Min#H�MFUV-
H2;2M/XTQbBiBQM 4 ]MQM2]V

O +`2�i2 THQiHv
;;THQiHvUTHQiHv-

iQQHiBT 4 HBbiU]i2ti]VV W=W
+QM7B;U
KQ/2"�`"miiQMbhQ_2KQp2 4

HBbiU]xQQK]- ]T�M]- ]b2H2+i]- ]H�bbQk/]- ]�miQa+�H2k/]-
]?Qp2`*HQb2bi*�`i2bB�M]- ]?Qp2`*QKT�`2*�`i2bB�M]VV W=W

H�vQmiUiBiH2 4 HBbiU
i2ti 4 T�bi2yU ^I#=^- bBi2AMTmi- ^I#`=^- �/KBMnmMBiAMTmi- ^If#=^- ^I#`=^-

^LmK#2` Q7 .�vb BM �/p�M+2 aBi2 Bb _2b2`p2/ #v oBbBiQ`b rBi?]-
].B772`2Mi G2p2Hb Q7 1/m+�iBQM^V-

7QMi 4 HBbiUbBx2 4 R8V VV W=W
�//n�MMQi�iBQMbU
i2ti 4 ]_2b2`p�iBQMb 7`QK wAS +Q/2bI#`=rBi? ?B;? T`QTQ`iBQMb Q7,]-
t 4 @yXR8- v 4 yXN-
7QMi 4 HBbiUbBx2 4 RRV-
t`27 4 ^T�T2`^- v`27 4 ^T�T2`^-
b?Qr�``Qr 4 6�Ga1V
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3XjXjXj aT�iB�H �M�HvbBb

q2 +`2�i2/ � bi�i2@H2p2H pBbBiQ`b?2/ K�T iQ b?Qr i?2 MmK#2` Q7 pBbBiQ`b iQ Qp2`MB;?i `2b2`p�#H2
bBi2b 7`QK 2�+? bi�i2X q2 mb2 i?2 T�+F�;2 xBT+Q/2_ (_QxxB- kykR) iQ /2i2`KBM2 i?2 bi�i2 BM r?B+?
2�+? wAS +Q/2- �M/ i?mb pBbBiQ`- Bb HQ+�i2/- mbBM; i?2 _A." /�i�X q2 i?2M +`2�i2 � /�i�7`�K2
rBi? i?2 M2+2bb�`v ;2QK2i`B2b mbBM; i?2 iB;`Bb (q�HF2`- kykk) T�+F�;2X �M/ }M�HHv r2 bBKTHB7v
i?2 ;2QK2i`B2b iQ HQr2` i?2 HQ�/ iBK2 rBi?BM i?2 �TT mbBM; i?2 `K�Tb?�T2` (h2m+?2` �M/ _mbb2HH-
kykR) T�+F�;2X

O wAS +Q/2b �M/ `2bT2+iBp2 bi�i2b
7BTbnHBbi I@

+U]yR]- ]yk]- ]y9]- ]y8]- ]ye]- ]y3]- ]yN]- ]Ry]- ]RR]- ]Rk]-
]Rj]- ]R8]- ]Re]- ]Rd]- ]R3]- ]RN]- ]ky]- ]kR]- ]kk]- ]kj]-
]k9]- ]k8]- ]ke]- ]kd]- ]k3]- ]kN]- ]jy]- ]jR]- ]jk]- ]jj]-
]j9]- ]j8]- ]je]- ]jd]- ]j3]- ]jN]- ]9y]- ]9R]- ]9k]- ]99]-
]98]- ]9e]- ]9d]- ]93]- ]9N]- ]8y]- ]8R]- ]8j]- ]89]- ]88]-
]8e]- ]dk]V

bi�i2nHBbi I@
+U]�G]- ]�E]- ]�w]- ]�_]- ]*�]- ]*P]- ]*h]- ].1]- ].*]- ]6G]-
]:�]- ]>A]- ]A.]- ]AG]- ]AL]- ]A�]- ]Ea]- ]Eu]- ]G�]- ]J1]-
]J.]- ]J�]- ]JA]- ]JL]- ]Ja]- ]JP]- ]Jh]- ]L1]- ]Lo]- ]L>]-
]LC]- ]LJ]- ]Lu]- ]L*]- ]L.]- ]P>]- ]PE]- ]P_]- ]S�]- ]_A]-
]a*]- ]a.]- ]hL]- ]hs]- ]lh]- ]oh]- ]o�]- ]q�]- ]qo]- ]qA]-
]qu]- ]S_]V

bi�i2bnM�K2bnHBbi I@
+U]�H�#�K�]- ]�H�bF�]- ]�`BxQM�]- ]�`F�Mb�b]- ]*�HB7Q`MB�]-
]*QHQ`�/Q]- ]*QMM2+iB+mi]- ].2H�r�`2]- ].Bbi`B+i Q7 *QHmK#B�]-
]6HQ`B/�]-]:2Q`;B�]- ]>�r�BB]- ]A/�?Q]- ]AHHBMQBb]- ]AM/B�M�]-
]AQr�]- ]E�Mb�b]- ]E2Mim+Fv]- ]GQmBbB�M�]- ]J�BM2]-]J�`vH�M/]-
]J�bb�+?mb2iib]- ]JB+?B;�M]- ]JBMM2bQi�]- ]JBbbBbbBTTB]- ]JBbbQm`B]-
]JQMi�M�]- ]L2#`�bF�]- ]L2p�/�]- ]L2r >�KTb?B`2]-]L2r C2`b2v]-
]L2r J2tB+Q]- ]L2r uQ`F]- ]LQ`i? *�`QHBM�]- ]LQ`i? .�FQi�]- ]P?BQ]-
]PFH�?QK�]- ]P`2;QM]- ]S2MMbvHp�MB�]- ]_?Q/2 AbH�M/]-]aQmi? *�`QHBM�]-
]aQmi? .�FQi�]- ]h2MM2bb22]- ]h2t�b]- ]li�?]- ]o2`KQMi]- ]oB`;BMB�]-
]q�b?BM;iQM]- ]q2bi oB`;BMB�]- ]qBb+QMbBM]-]qvQKBM;]- ]Sm2`iQ _B+Q]V

O +`2�i2 /�i�7`�K2 Q7 bi�i2b
/7nbi�i2bn7BTb I@ �bX/�i�X7`�K2UHBbiU7BTb 4 7BTbnHBbi-

bi�i2 4 bi�i2nHBbi-
bi�i2n7mHH 4 bi�i2bnM�K2bnHBbiVV

O HQQT i?`Qm;? bi�i2 /7 iQ ;2i �HH wAS +Q/2b rfBM bi�i2
/7nbi�i2bnxBTn+Q/2b I@ /�i�X7`�K2UV

7Q` UB BM b2[n�HQM;U7BTbnHBbiVV&
bi�i2 I@ xBT+Q/2_,,b2�`+?n7BTbUbi�i2n7BTb 4 7BTbnHBbi((B))V W=W
b2H2+iUxBT+Q/2- bi�i2V

/7nbi�i2bnxBTn+Q/2b I@ `#BM/U/7nbi�i2bnxBTn+Q/2b- bi�i2V
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'

O �// 7mHH bi�i2 M�K2- 7BTb +Q/2- 2i+X iQ HBbi Q7 �HH wAS +Q/2b 7Q` 2�+? bi�i2
/7nbi�i2bn7BTbnxBTn+Q/2b I@

H27inDQBMUt 4 /7nbi�i2bnxBTn+Q/2b-
v 4 /7nbi�i2bn7BTb-
#v 4 ]bi�i2]V W=W

b2H2+iU7BTb- xBT+Q/2V W=W
`2M�K2UxBTn+Q/2 4 xBT+Q/2V

O ;2i bi�i2 ;2QK2i`B2b 7Q` 7mHH la
/7nbi�i2n;2QK2i`B2bnmb I@ iB;`Bb,,bi�i2bUv2�` 4 kyR3V W=W

b2H2+iU:1PA.- ahlaSa- L�J1- ;2QK2i`vV W=W
`2M�K2U7BTb 4 :1PA.-

bi�i2n�##`2p 4 ahlaSa-
bi�i2 4 L�J1V W=W

`K�Tb?�T2`,,KbnbBKTHB7vUF22T 4 yXyy8- F22Tnb?�T2b 4 h_l1V

q2 i?2M +�H+mH�i2 i?2 MmK#2` Q7 `2b2`p�iBQMb T2` bi�i2 7Q` i?2 bBi2 U�b +?Qb2M #v i?2 �TT mb2`V �M/
mb2 iK�Tb T�+F�;2 (h2MM2F2b- kykk) iQ +`2�i2 �M BMi2`�+iBp2 K�T i?�i +QHQ`b bi�i2b #�b2/ QM i?2
iQi�H MmK#2` Q7 `2b2`p�iBQMb 7Q` i?�i bi�i2X

OO @@ /�i� r`�M;H2 @@ OO
O `2�+iBp2 /�i� 7`�K2 7Q` bBi2AMTmi
`/7 I@ `2�+iBp2 U&

p�HB/�i2U
M22/UbBi2AMTmi 54 ]]-

]SH2�b2 b2H2+i � `2b2`p�#H2 bBi2 iQ pBbm�HBx2X]V
V O 1P p�HB/�i2

`B/#n/7 W=W
7BHi2`UT�`F WBMW bBi2AMTmiV W=W
b2H2+iU�;2M+v- �/KBMnmMBi- T�`F- +mbiQK2`nxBTnbi�i2n7mHH-

+mbiQK2`nxBTnbi�i2V
'V

O p�Hm2 Q7 iQi�H `2b2`p�iBQMb 7Q` i?Bb T�`F
iQi�Hn`2b2`p�iBQMb I@ M`QrU`/7UVV

O MmK#2` Q7 `2b2`p�iBQMb �M/ W T2` bi�i2
K�Tn/�i� I@ `/7UV W=W

;`QmTn#vU+mbiQK2`nxBTnbi�i2n7mHH- +mbiQK2`nxBTnbi�i2V W=W
bmKK�`Bx2UMmK#2`n`2b2`p�iBQMb 4 MUV-

T2`+2Mi�;2n`2b2`p�iBQMb 4
T2`+2MiUUMmK#2`n`2b2`p�iBQMb f iQi�Hn`2b2`p�iBQMbV-

�++m`�+v 4 yXyRVV W=W
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7BHi2`U5BbXM�U+mbiQK2`nxBTnbi�i2n7mHHVV

O �// bi�i2 ;2QK2i`B2b
K�Tn/�i�n;2QK2i`B2b I@

bi�i2n;2QK2i`B2bn/7 W=W
H27inDQBMUv 4 K�Tn/�i�-

#v 4 +U]bi�i2n�##`2p] 4 ]+mbiQK2`nxBTnbi�i2]VV W=W
Kmi�i2n�iUp�`bUMmK#2`n`2b2`p�iBQMbV-

�`2TH�+2UMmK#2`n`2b2`p�iBQMb- BbXM�UMmK#2`n`2b2`p�iBQMbV- yVV W=W
Kmi�i2n�iUp�`bUT2`+2Mi�;2n`2b2`p�iBQMbV-

�`2TH�+2UT2`+2Mi�;2n`2b2`p�iBQMb- BbXM�UT2`+2Mi�;2n`2b2`p�iBQMbV-
yVV W=W

b2H2+iU+mbiQK2`nxBTnbi�i2n7mHH- MmK#2`n`2b2`p�iBQMb-
T2`+2Mi�;2n`2b2`p�iBQMb- ;2QK2i`vV

OO @@ +`2�i2 K�T @@ OO
iK�TnKQ/2U]pB2r]V

iKnb?�T2UK�Tn/�i�n;2QK2i`B2bV Y
iKn#Q`/2`bU+QH 4 ];`2v]- �HT?� 4 yX8V Y
iKn7BHHU+QH 4 ]MmK#2`n`2b2`p�iBQMb]-

iBiH2 4 ]LmK#2` Q7 oBbBib]-
T�H2ii2 4 ]uH:M]-
M 4 Ry-
bivH2 4 ]D2MFb]-
B/ 4 ]+mbiQK2`nxBTnbi�i2n7mHH]-
TQTmTXp�`b 4 +U]hQi�H oBbBib] 4 ]MmK#2`n`2b2`p�iBQMb]-

]S2`+2Mi�;2 Q7 �HH oBbBib] 4 ]T2`+2Mi�;2n`2b2`p�iBQMb]V
V Y

iKnpB2rUb2iXpB2r 4 +U@RyRX3j9jj8- 9yXykkj8e- kVV Y
iK�TnQTiBQMbU#�b2K�Tb 4 ^?iiTb,ffb2`p2`X�`+;BbQMHBM2X+QKf�`+:Aaf`2bifb2`pB+2bf*�Mp�bfqQ`H/nGB;?in:`�vn"�b2fJ�Ta2`p2`fiBH2f&x'f&v'f&t'^V

� wAS@+Q/2 H2p2H pBbBiQ`b?2/ K�T b?Qrb i?2 MmK#2` Q7 pBbBiQ`b iQ bBi2b 7Q` 2�+? wAS +Q/2 rBi?BM
*�HB7Q`MB� QMHv /m2 iQ +QKTmi�iBQM�H HQ�/ Q7 +�H+mH�iBM; 7Q` �HH wAS +Q/2b BM i?2 lMBi2/ ai�i2bX q2
i?2M +`2�i2 � /�i�7`�K2 rBi? i?2 M2+2bb�`v ;2QK2i`B2b mbBM; i?2 iB;`Bb (q�HF2`- kykk) T�+F�;2X
�M/ }M�HHv r2 bBKTHB7v i?2 ;2QK2i`B2b iQ HQr2` i?2 HQ�/ iBK2 rBi?BM i?2 �TT mbBM; i?2 `K�Tb?�T2`
(h2m+?2` �M/ _mbb2HH- kykR) T�+F�;2X

OO @@ wAS +Q/2b �M/ `2bT2+iBp2 bi�i2b @@ OO
7BTbnHBbi I@

+U]yR]- ]yk]- ]y9]- ]y8]- ]ye]- ]y3]- ]yN]- ]Ry]- ]RR]- ]Rk]-
]Rj]- ]R8]- ]Re]- ]Rd]- ]R3]- ]RN]- ]ky]- ]kR]- ]kk]- ]kj]-
]k9]- ]k8]- ]ke]- ]kd]- ]k3]- ]kN]- ]jy]- ]jR]- ]jk]- ]jj]-
]j9]- ]j8]- ]je]- ]jd]- ]j3]- ]jN]- ]9y]- ]9R]- ]9k]- ]99]-
]98]- ]9e]- ]9d]- ]93]- ]9N]- ]8y]- ]8R]- ]8j]- ]89]- ]88]-
]8e]- ]dk]V

bi�i2nHBbi I@
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+U]�G]- ]�E]- ]�w]- ]�_]- ]*�]- ]*P]- ]*h]- ].1]- ].*]- ]6G]-
]:�]- ]>A]- ]A.]- ]AG]- ]AL]- ]A�]- ]Ea]- ]Eu]- ]G�]- ]J1]-
]J.]- ]J�]- ]JA]- ]JL]- ]Ja]- ]JP]- ]Jh]- ]L1]- ]Lo]- ]L>]-
]LC]- ]LJ]- ]Lu]- ]L*]- ]L.]- ]P>]- ]PE]- ]P_]- ]S�]- ]_A]-
]a*]- ]a.]- ]hL]- ]hs]- ]lh]- ]oh]- ]o�]- ]q�]- ]qo]- ]qA]-
]qu]- ]S_]V

bi�i2bnM�K2bnHBbi I@
+U]�H�#�K�]- ]�H�bF�]- ]�`BxQM�]- ]�`F�Mb�b]- ]*�HB7Q`MB�]-
]*QHQ`�/Q]- ]*QMM2+iB+mi]- ].2H�r�`2]- ].Bbi`B+i Q7 *QHmK#B�]-
]6HQ`B/�]-]:2Q`;B�]- ]>�r�BB]- ]A/�?Q]- ]AHHBMQBb]- ]AM/B�M�]-
]AQr�]- ]E�Mb�b]- ]E2Mim+Fv]- ]GQmBbB�M�]- ]J�BM2]-]J�`vH�M/]-
]J�bb�+?mb2iib]- ]JB+?B;�M]- ]JBMM2bQi�]- ]JBbbBbbBTTB]- ]JBbbQm`B]-
]JQMi�M�]- ]L2#`�bF�]- ]L2p�/�]- ]L2r >�KTb?B`2]-]L2r C2`b2v]-
]L2r J2tB+Q]- ]L2r uQ`F]- ]LQ`i? *�`QHBM�]- ]LQ`i? .�FQi�]- ]P?BQ]-
]PFH�?QK�]- ]P`2;QM]- ]S2MMbvHp�MB�]- ]_?Q/2 AbH�M/]-]aQmi? *�`QHBM�]-
]aQmi? .�FQi�]- ]h2MM2bb22]- ]h2t�b]- ]li�?]- ]o2`KQMi]- ]oB`;BMB�]-
]q�b?BM;iQM]- ]q2bi oB`;BMB�]- ]qBb+QMbBM]-]qvQKBM;]- ]Sm2`iQ _B+Q]V

O +`2�i2 /�i�7`�K2 Q7 bi�i2b
/7nbi�i2bn7BTb I@ �bX/�i�X7`�K2UHBbiU7BTb 4 7BTbnHBbi-

bi�i2 4 bi�i2nHBbi-
bi�i2n7mHH 4 bi�i2bnM�K2bnHBbiVV

O HQQT i?`Qm;? bi�i2 /7 iQ ;2i �HH wAS +Q/2b rfBM bi�i2
/7nbi�i2bnxBTn+Q/2b I@ /�i�X7`�K2UV

7Q` UB BM b2[n�HQM;U7BTbnHBbiVV&
bi�i2 I@ xBT+Q/2_,,b2�`+?n7BTbUbi�i2n7BTb 4 7BTbnHBbi((B))V W=W
b2H2+iUxBT+Q/2- bi�i2V

/7nbi�i2bnxBTn+Q/2b I@ `#BM/U/7nbi�i2bnxBTn+Q/2b- bi�i2V
'
O �// 7mHH bi�i2 M�K2- 7BTb +Q/2- 2i+X iQ HBbi Q7 �HH wAS +Q/2b 7Q` 2�+? bi�i2
/7nbi�i2bn7BTbnxBTn+Q/2b I@

H27inDQBMUt 4 /7nbi�i2bnxBTn+Q/2b-
v 4 /7nbi�i2bn7BTb-
#v 4 ]bi�i2]V W=W

`2M�K2Ubi�i2n�##`2p 4 bi�i2-
xBTn+Q/2 4 xBT+Q/2V W=W

`2HQ+�i2U7BTb- X#27Q`2 4 kV

OO @@ *� wAS ;2QK2i`B2b @@ OO
/7nxBTn;2QK2i`B2bn+� I@ ;2in�+bU;2Q;`�T?v 4 ]x+i�]- v2�` 4 kyR3-

;2QK2i`v 4 h_l1-
bi�i2 4 ]*�HB7Q`MB�]-
bmKK�`vnp�` 4 ]"yRyyRnyyR]-
p�`B�#H2b 4 +UK�H2 4 ]"yRyyRnyyk]VV W=W
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b2H2+iUL�J1- ;2QK2i`vV W=W
Kmi�i2UxBTn+Q/2 4 bi`nbm#UL�J1- bi�`i 4 @8- 2M/ 4 @RVV W=W
b2H2+iUxBTn+Q/2- ;2QK2i`vV W=W
`K�Tb?�T2`,,KbnbBKTHB7vUF22T 4 yXyy8- F22Tnb?�T2b 4 h_l1V W=W
H27inDQBMUv 4 /7nbi�i2bn7BTbnxBTn+Q/2b-

#v 4 ]xBTn+Q/2]V W=W
`2HQ+�i2UxBTn+Q/2- X#27Q`2 4 RV

q2 +�H+mH�i2 i?2 MmK#2` Q7 `2b2`p�iBQMb T2` wAS +Q/2 7Q` i?2 bBi2 U�b +?Qb2M #v i?2 �TT mb2`V
�M/ mb2 iK�Tb iQ +`2�i2 �M BMi2`�+iBp2 K�T i?�i +QHQ`b wAS +Q/2b #�b2/ QM i?2 iQi�H MmK#2` Q7
`2b2`p�iBQMb 7Q` i?�i wAS +Q/2X

OO @@ /�i� r`�M;H2 @@ OO
O `2�+iBp2 /�i� 7`�K2 7Q` bBi2AMTmi
`/7 I@ `2�+iBp2 U&

p�HB/�i2U
M22/UbBi2AMTmi 54 ]]-

]SH2�b2 b2H2+i � `2b2`p�#H2 bBi2 iQ pBbm�HBx2X]V
V O 1P p�HB/�i2

`B/#n/7 W=W
b2H2+iU�;2M+v- �/KBMnmMBi- T�`F- +mbiQK2`nxBT- 7�+BHBivnH�iBim/2-

7�+BHBivnHQM;Bim/2V W=W
7BHi2`UT�`F WBMW bBi2AMTmiV

'V

O MmK#2` Q7 `2b2`p�iBQMb T2` wAS +Q/2
K�Tn/�i� I@ `/7UV W=W

;`QmTn#vU+mbiQK2`nxBTV W=W
bmKK�`Bx2UMmK#2`n`2b2`p�iBQMb 4 MUVV

O DQBM rBi? wAS ;2QK2i`B2b
K�Tn/�i�n;2QK2i`B2b I@

xBTn;2QK2i`B2bn/7 W=W
H27inDQBMUK�Tn/�i�-

#v 4 +U]xBTn+Q/2] 4 ]+mbiQK2`nxBT]VV W=W
Kmi�i2n�iUp�`bUMmK#2`n`2b2`p�iBQMbV-

�`2TH�+2UMmK#2`n`2b2`p�iBQMb- BbXM�UMmK#2`n`2b2`p�iBQMbV- yVV W=W
b2H2+iUxBTn+Q/2- MmK#2`n`2b2`p�iBQMb- ;2QK2i`vV

O p�Hm2 Q7 iQi�H *� `2b2`p�iBQMb 7Q` i?Bb T�`F
iQi�Hn`2b2`p�iBQMb I@ bmKUK�Tn/�i�n;2QK2i`B2b0MmK#2`n`2b2`p�iBQMbV

O �// T2`+2Mi�;2 Q7 �HH *� `2b2`p�iBQMb 7Q` 2�+? wAS
K�Tn/�i�n;2QK2i`B2b I@ K�Tn/�i�n;2QK2i`B2b W=W

Kmi�i2UT2`+2Mi�;2n`2b2`p�iBQMb 4
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T2`+2MiUUMmK#2`n`2b2`p�iBQMb f iQi�Hn`2b2`p�iBQMbV-
�++m`�+v 4 yXyRVV W=W

Kmi�i2n�iUp�`bUT2`+2Mi�;2n`2b2`p�iBQMbV-
�`2TH�+2UT2`+2Mi�;2n`2b2`p�iBQMb- BbXM�UT2`+2Mi�;2n`2b2`p�iBQMbV-

yVV

O +�H+mH�i2 HQ+�iBQM Q7 T�`F 7Q` TQBMi QM K�T
T�`FnHQ+�iBQMn;2QK I@ `/7UV W=W

;`QmTn#vUT�`FV W=W
bmKK�`Bb2U7�+BHBivnH�iBim/2 4 K2/B�MU7�+BHBivnH�iBim/2V-

7�+BHBivnHQM;Bim/2 4 K2/B�MU7�+BHBivnHQM;Bim/2VV W=W
bin�bnb7U+QQ`/b 4 +U]7�+BHBivnH�iBim/2]- ]7�+BHBivnHQM;Bim/2]V-

+`b 4 9jkeV W=W
bini`�Mb7Q`KU+`b 4 9keNV O mbBM; L�.3j #2+�mb2 K2�bm`2/ BM K2i2`b

T`BMiUT�bi2U]h?2 bBi2^b HQ+�iBQM ?�b #22M +�H+mH�i2/ �M/ Bi Bb,]-
T�`FnHQ+�iBQMn;2QK0;2QK2i`vVV

OO @@ +`2�i2 K�T @@ OO
iK�TnKQ/2U]pB2r]V

iKnb?�T2UK�Tn/�i�n;2QK2i`B2bV Y
iKn7BHHU
+QH 4 ]MmK#2`n`2b2`p�iBQMb]-
iBiH2 4 ]LmK#2` Q7 oBbBib]-
T�H2ii2 4 ]Sm_/]-
bivH2 4 ]D2MFb]-
M 4 Ry-
TQTmTXp�`b 4 +U]hQi�H oBbBib] 4 ]MmK#2`n`2b2`p�iBQMb]-

]S2`+2Mi�;2 Q7 �HH *� oBbBib] 4 ]T2`+2Mi�;2n`2b2`p�iBQMb]VV Y
iKnb?�T2UT�`FnHQ+�iBQMn;2QKV Y
iKn/QibU+QH 4 ]/�`F;`22M]- bBx2 4 yXRV Y
iKnb?�T2UT�`FnHQ+�iBQMn;2QKV Y
iKnbvK#QHbUb?�T2 4 K�TnbBi2nB+QM-

B/ 4 ]T�`F]V Y
iKnb?�T2U+�n+BiB2bn/7V Y
iKni2tiU+QH 4 ]#H�+F]-

i2ti 4 ]+Biv]V Y
iKnpB2rUb2iXpB2r 4 +U@RRNX88NNRd- jdXyeRd8j- eVV Y
iK�TnQTiBQMbU#�b2K�Tb 4 ^?iiTb,ffb2`p2`X�`+;BbQMHBM2X+QKf�`+:Aaf`2bifb2`pB+2bf*�Mp�bfqQ`H/nGB;?in:`�vn"�b2fJ�Ta2`p2`fiBH2f&x'f&v'f&t'^V

3XjX9 .�i� mT/�i2b

h?2 /�i�nr`�M;H2n�M/n+H2�MX_K/ /Q+mK2Mi Bb b2i mT iQ +`2�i2 i?2 DQBM2/ /�i�b2i M2+2bb�`v 7Q`
i?2 Pmi/QQ` 1[mBiv �TTX hQ �++2bb i?2 �*a /�i� r2 mb2 i?2 iB/v+2Mbmb T�+F�;2 (q�HF2` �M/
>2`K�M- kykR) iQ �++2bb i?2 M2+2bb�`v /�i� pB� �SA- K2�MBM; /�i� mT/�i2b �`2 MQi M2+2bb�`v QmibB/2
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Q7 i?2 X_K/ /Q+mK2MiX h?2 _A." /�i� Bb �++2bb2b pB� /B`2+i /QrMHQ�/ 7`QK i?2 _2+`2�iBQMX;Qp
r2#bBi2X a22 i?2 >Qr iQ 1tT�M/ i?2 Pmi/QQ` 1[mBiv �TT a2+iBQM QM 2tT�M/BM; i?2 iBK2 T2`BQ/b
BM+Hm/2/ BM i?2 �TTX

3XjX8 a2`p2` >QbiBM;

h?2 Pmi/QQ` 1[mBiv �TT Bb ?Qbi2/ QM b2`p2` QrM2/ #v i?2 "`2M a+?QQH �i i?2 lMBp2`bBiv Q7
*�HB7Q`MB�- a�Mi� "�`#�`� mMiBH i?2 2M/ Q7 kykkX �i i?�i iBK2 i?2 �TT rBHH #2 KQp2/ iQ i?2 b?BMvXBQ
b2`p2` 7Q` i?2 /m`�iBQM Q7 kykjX

3X9 >Qr iQ 1tT�M/ i?2 Pmi/QQ` 1[mBiv �TT

h?2 Pmi/QQ` 1[mBiv �TT +m``2MiHv QMHv BM+Hm/2b `2b2`p�iBQM /�i� 7`QK *�HB7Q`MB� 7Q` kyR3 /m2 iQ
b2`p2` ?QbiBM; +�T�#BHBiB2bX 1tT�M/BM; i?2 �TT iQ BM+Hm/2 �//BiBQM�H v2�`b �M/ bi�i2b rBHH `2[mB`2
� H�`;2` b2`p2` �M/ HBF2Hv KQ`2 +QKTmiBM; TQr2`X

3X9XR h2KTQ`�H 1tT�MbBQMb

hQ 2tT�M/ i?2 v2�`b Q7 /�i� BM+Hm/2/ BM i?2 Pmi/QQ` 1[mBiv �TT- mb2`b Kmbi }`bi mT/�i2 i?2
/�i�nr`�M;H2n�M/n+H2�MX_K/ r?2`2 �HH /�i� +H2�MBM; �M/ r`�M;HBM; Q++m`b QmibB/2 Q7 i?2 b?BMv
�TT +Q/2X
6Q` _A." /�i� 7`QK kyR3 �M/ 2�`Hv- mb2`b +�M bBKTHv BM+Hm/2 M2r +Q/2 +?mMFb BM i?2
X_K/ /Q+mK2Mi i?�i mb2 i?2 7QHHQrBM; 7mM+iBQMb iQ +`2�i2 � DQBM2/ /�i�b2i 7Q` 2�+? M2r
v2�`, 7mM+iBQMn`B/#nbm#b2i@T`2kyR3X_- 7mM+iBQMn`B/#np�`B�#H2n+�H+mH�i2@T`2kyR3X_-
7mM+iBQMn�+bn`�+2X_- 7mM+iBQMn�+bnK2/B�MnBM+QK2X_- 7mM+iBQMn�+bn2/m+�iBQMX_-
7mM+iBQMn�+bnH�M;m�;2X_- �M/ 7mM+iBQMnDQBMn`B/#n�+bX_X
6Q` _A." /�i� 7`QK kyRN �M/ H�i2`- mb2`b Kmbi mT/�i2 i?2 7mM+iBQMn`B/#nbm#b2i@TQbikyRNX_
7mM+iBQMX q2 /B/ MQi +QMiBMm2 iQ mT/�i2 i?Bb 7mM+iBQM QM+2 r2 /2+B/2/ iQ BM+Hm/2 QMHv
kyR3 /�i� BM i?2 �TTX q2 `2+QKK2M/ mT/�iBM; i?Bb 7mM+iBQM iQ }`bi b2H2+i QMHv i?2
M2+2bb�`v p�`B�#H2b- i?2M `2M�K2 i?2 p�`B�#H2b bQ i?�i i?2v K�i+? i?2 kyR3 �M/ 2�`@
HB2` M�KBM; +QMp2MiBQMb- �M/ }M�HHv +QTv �M/ T�bi2 i?2 `2K�BMBM; +Q/2 mb2/ BM i?2
7mM+iBQMn`B/#nbm#b2i@T`2kyR3X_ 7mM+iBQMX lb2`b +�M i?2M �// M2r +Q/2 +?mMFb iQ i?2
X_K/ /Q+mK2Mi i?�i mb2 i?2 7QHHQrBM; 7mM+iBQMb iQ +`2�i2 � DQBM2/ /�i�b2i 7Q` 2�+? M2r
v2�`, 7mM+iBQMn`B/#nbm#b2i@TQbikyRNX_- 7mM+iBQMn`B/#np�`B�#H2n+�H+mH�i2@T`2kyR3X_-
7mM+iBQMn�+bn`�+2X_- 7mM+iBQMn�+bnK2/B�MnBM+QK2X_- 7mM+iBQMn�+bn2/m+�iBQMX_-
7mM+iBQMn�+bnH�M;m�;2X_- �M/ 7mM+iBQMnDQBMn`B/#n�+bX_X
_A." /�i� 7`QK kyRN �M/ H�i2` K�v ?�p2 �//BiBQM�H p�`B�#H2b �p�BH�#H2- bQ r2 �HbQ `2+QKK2M/
2tTHQ`BM; �HH �p�BH�#H2 p�`B�#H2b iQ /2+B/2 B7 �//BM; BM �//BiBQM�H p�`B�#H2b Bb �TT`QT`B�i2X A7 mb2`b
/2+B/2 iQ �// �//BiBQM�H p�`B�#H2b- 2/Bib rBHH ?�p2 iQ #2 K�/2 iQ �HH +mbiQK 7mM+iBQMb rBi?BM i?2
/�i�nT`2T�`�iBQM �M/ Qmi/QQ`@2[mBiv@�TT /B`2+iQ`B2bX
.�i� bi�M/�`/b 7Q` i?2 _A." /�i� Bb BM i?2 T`Q+2bb Q7 #2BM; mT/�i2/ �b Q7 CmM2 kykkX lb2`b b?QmH/
+?2+F iQ b22 B7 i?Bb BKT�+ib �Mv /2+BbBQMb BM �//BM; �//BiBQM�H v2�`b iQ i?2 Pmi/QQ` 1[mBiv �TTX
6Q` i?2 Pmi/QQ` 1[mBiv �TT +QMbB/2` i?2b2 mT/�i2b iQ i?2b2 }H2b,

https://ridb.recreation.gov/download
https://ridb.recreation.gov/standards
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Ç ;HQ#�HX_,

Ĝ �// �Mv M2r 7mM+iBQMb- T�+F�;2b- Q` /�i�

Ç mBX_,

Ĝ *`2�i2 BMTmi rB/;2ib BM �M�HvbBb i�#b U/�i� bmKK�`v- /�i� `2H�iBQMb?BTb- �M/ pBbBiQ`@
b?2/bV i?�i �HHQr 7Q` � mb2` iQ b2H2+i � bT2+B}+ v2�` Q` KmHBiTH2 v2�`b U+QMbB/2` K�FBM;
� 7mM+iBQM 7Q` i?Bb B7 i?2 BMTmi Bb i?2 b�K2 �+`Qbb �HH i�#bV

Ç b2`p2`X_,

Ĝ lT/�i2 THQi Q` K�T 7mM+iBQMb i?�i mb2 � `2�+iBp2 /�i� 7`�K2 i?�i BM+Hm/2b i?2 i2KTQ`�H
BMTmi 7`QK mBX_

�//BiBQM�HHv- 7Q` i?2 2MiB`2 �TT +QMbB/2` ?Qr HQ�/ iBK2 rBHH #2 �z2+i2/ #v �//BM; KQ`2 v2�`b Q7
/�i�X Ai KB;?i #2 ?2HT7mH iQ +QMbB/2` +`2�iBM; b2T�`�i2/ /�i�b2ib Q` +`2�iBM; 7mM+iBQMb i?�i +`2�i2
/�i�b2ib i?�i +QMi�BM QMHv i?2 M2+2bb�`v /�i� M22/2/ iQ +`2�i2 i?2 pBbm�HUbVX

3X9Xk aT�iB�H 1tT�MbBQMb

hQ 2tT�M/ i?2 bi�i2b BM+Hm/2/ BM i?2 Pmi/QQ` 1[mBiv �TT- mb2`b Kmbi mT/�i2 i?2 /�i�nr`�M;H2n�M/n+H2�MX_K/
r?2`2 �HH /�i� +H2�MBM; �M/ r`�M;HBM; Q++m`b QmibB/2 Q7 i?2 b?BMv �TT +Q/2X
h?2 7mM+iBQMn`B/#np�`B�#H2n+�H+mH�i2@T`2kyR3X_ 7mM+iBQM ?�b � b2+iBQM i?�i K�MBTmH�i2b i?2
+?�`�+i2` bi`BM;b Q7 i?2 �;2M+v- �/KBMnmMBi- �M/ T�`F p�`B�#H2bX h?Bb +Q/2 rQmH/ HBF2Hv M22/ iQ
#2 +?�M;2/ 7Q` �//BiBQM�H bi�i2b �b i?2 bT2+B}+ B``2;mH�`BiB2b BM +?�`�+i2` bi`BM;b K�v /Bz2` bi�i2 iQ
bi�i2X q2 `2+QKK2M/ +`2�iBM; � M2r 7mM+iBQM 7Q` 2�+? �//BiBQM�H bi�i2X a22 i?2 _A." .�i� a2+iBQM
7Q` � KQ`2 /2i�BH2/ /2b+`BTiBQM Q7 i?Bb 7mM+iBQM +Q/2X PM+2 � M2r +mbiQK 7mM+iBQM Bb +`2�i2/ 7Q` 2�+?
bi�i2- +Q/2 +?mMFb +�M #2 �//2/ iQ i?2 X_K/ /Q+mK2Mi iQ +H2�M �M/ r`�M;H2 /�i� 7Q` �//BiBQM�H
bi�i2bX
6Q` i?2 Pmi/QQ` 1[mBiv �TT +QMbB/2` i?2b2 mT/�i2b iQ i?2b2 }H2b,

Ç ;HQ#�HX_,

Ĝ �// �Mv M2r 7mM+iBQMb- T�+F�;2b Q` /�i�
Ĝ lT/�i2 Q` +`2�i2 M2r Q#D2+ib i?�i +QMi�BM BM7Q`K�iBQM �#Qmi bBi2b �M/ �;2M+B2b
Ĝ lT/�i2 �;2M+v iQ �/KBMBbi`�iBp2 mMBi /B+iBQM�`v- �M/ �/KBMBbi`�iBp2 mMBi iQ T�`F /B+@

iBQM�`v bQ i?�i i?2b2 F2v p�Hm2 T�B`b �TT2�` 7Q` bi�i2b #2vQM/ *�HB7Q`MB�

Ç mBX_,

Ĝ *`2�i2 �M BMTmi rB/;2i i?�i �HHQrb 7Q` bQK2QM2 iQ b2H2+i � v2�` Q` KmHiBTH2 v2�`b
Ĝ "mBH/ Qmi �M BM7Q`K�iBQM�H #Qt i?�i +QMi�BMb #�bB+ BM7Q`K�iBQM �#Qmi i?2 bBi2 +?Qb2M

Ç b2`p2`X _,

Ĝ lT/�i2 bi�i2npBbBiQ`b?2/nK�TUV 7mM+iBQM B7 i?2 iBK2 BMTmi Q` Qi?2` /�i� M22/b iQ #2
�//2/ iQ i?Bb 7mM+iBQM
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Ĝ lT/�i2 +�nxBTn+Q/2npBbBiQ`b?2/nK�TUV 7mM+iBQM iQ �HHQr 7Q` � bT2+B}+ bi�i2 iQ #2
+�HH2/ �M/ i?2 /�i� �bbQ+B�i2/ rBi? Bi

�//BiBQM�HHv- 7Q` i?2 2MiB`2 �TT +QMbB/2` HQ�/ iBK2 2bT2+B�HHv #2+�mb2 bT�iB�H /�i� Bb Km+? H�`;2`
�M/ i?2`27Q`2 i�F2b Km+? HQM;2` iQ HQ�/X Ai KB;?i #2 ?2HT7mH iQ +QMbB/2` i?2 bi`m+im`2 Q7 i?2 /�i�
�M/ r?B+? /�i� ;2ib HQ�/2/ BMiQ i?2 �TT iQ K�F2 i?2 pBbm�Hb- bQ i?�i QMHv i?2 M2+2bb�`v /�i� Bb
#2BM; mb2/ BM i?2 #�+F 2M/ Q7 i?2 �TTX a22 h2+?MB+�H *?�HH2M;2b a2+iBQM 7Q` KQ`2 BMbB;?i �M/
bm;;2biBQMbX

3X9Xj ai�iBbiB+�H �M�HvbBb

*m``2MiHv i?2 Pmi/QQ` 1[mBiv �TT QMHv pBbm�HBx2b T�ii2`Mb BM i?2 /�i�- #mi /Q2b MQi �HHQr � mb2`
iQ 2tTHQ`2 r?v i?2b2 T�ii2`Mb �`2 Q++m``BM;X q2 `2+QKK2M/ +QMbB/2`BM; i?2 7QHHQrBM; �//BiBQMb iQ
2tT�M/ i?2 bi�iBbiB+�H �M�HvbBb �#BHBiB2b Q7 i?2 �TT,

Ç aBKTH2 bi�iBbiB+�H �M�HvbBb Ubm+? �b HBM2�` `2;`2bbBQMb- �LPo�- 2i+XV iQ �++QKT�Mv �HH THQib
Ç �#BHBiv iQ +QK#BM2 KmHiBTH2 +�KTbBi2b BM � bBM;H2 THQi Q` K�T iQ 2tTHQ`2 T�ii2`Mb �M/ i`2M/b

�+`Qbb ;2Q;`�T?B+ �`2�b �M/ v2�`b

6Q` i?2 Pmi/QQ` 1[mBiv �TT +QMbB/2` i?2b2 mT/�i2b iQ i?2b2 }H2b,

Ç ;HQ#�HX_,

Ĝ �// �Mv M2r 7mM+iBQMb- T�+F�;2b- Q` /�i�

Ç mBX_,

Ĝ *`2�i2 �M/ �// � M2r i�# iQ i?2 M�p#�`S�;2UV H�vQmi mbBM; i?2 7mM+iBQM i�#S�M2HUV
7Q` i?2 bi�iBbiB+�H �M�HvbBb

Ĝ "mBH/ Qmi H�vQmi BM i?2 M2r i�#X hQ K�i+? i?2 H�vQmi Q7 i?2 Qi?2` i�#b mb2 7HmB/_QrUV
�M/ #QtUV rBi?BM i�#S�M2HUV

Ĝ *`2�i2 M2+2bb�`v BMTmib iQ +`2�i2 pBbm�Hb Q` `mM bi�iBbiB+�H i2bib

Ç b2`p2`X_,

Ĝ *`2�i2 M2+2bb�`v Q#D2+ib iQ `2M/2` i?2 pBbm�Hb /2bB`2/ UBX2X `2�+iBp2 /�i� 7`�K2b- `2M/2`
THQib Q` i�#H2bV

Ĝ *`2�i2 M2+2bb�`v +QM/BiBQM�H QmiTmib #�b2/ QM �M BMTmi mbBM; Q#b2`p21p2MibUV

"2+�mb2 bi�iBbiB+�H �M�HvbBb r�b #2vQM/ i?2 b+QT2 Q7 Qm` T`QD2+i- TH2�b2 MQi2 i?�i i?2b2 mT/�i2b �`2
MQi �M 2t?�mbiBp2 HBbi Q7 r?�i M22/b iQ #2 /QM2 iQ bm++2bb7mHHv �// bi�iBbiB+�H �M�HvbBb iQ i?2 �TTX



*?�Ti2` N

�//BiBQM�H *?�HH2M;2b

NXR .�i� GBKBi�iBQMb

aQ+BQ2+QMQKB+ /�i� �`2 MQi �p�BH�#H2 rBi?BM i?2 _A." /�i� 7Q` 2�+? T2`bQM K�FBM; � `2b2`p�iBQMX
h?Bb K2�Mb i?�i r2 Kmbi BMbi2�/ mb2 i?2 bQ+BQ2+QMQKB+ /�i� �p�BH�#H2 i?`Qm;? �K2`B+�M *QKKm@
MBiv am`p2v U�*aV- r?B+? �`2 2biBK�i2b 7Q` �M 2MiB`2 wAS +Q/2X h?2`27Q`2- r2 Kmbi +?�`�+i2`Bx2
i?2 `�+B�H #`2�F/QrM Q7 i?2 wAS +Q/2 �bbQ+B�i2/ rBi? � `2b2`p�iBQM U2X;X- eyW r?Bi2- jyW >BbT�MB+
G�iBMt- 8W �bB�M- �M/ 8W #H�+FV- `�i?2` i?�M �bbB;M � `2b2`p�iBQM iQ � ;Bp2M `�+B�H ;`QmTX h?Bb
+`2�i2b HBKBi�iBQMb r?2M +`2�iBM; THQib i?�i pBbm�HBx2 �Mv �*a p�`B�#H2bX

NXk h2+?MB+�H *?�HH2M;2b

AM i?2 Pmi/QQ` 1[mBiv �TT- i?2`2 �`2 #2?�pBQ`�H #m;b rBi? i?2 THQib r?2`2 THQib rBHH biQT mT/�iBM;
Q` #2BM; +`2�i2/ �7i2` 2Bi?2` �M BMTmi ?�b #22M +?�M;2/ KmHiBTH2 iBK2b Q` B7 i?2 BMTmi +?Qb2M Bb
�bbQ+B�i2/ rBi? � H�`;2 �KQmMi Q7 /�i�X q2 r2`2 MQi �#H2 iQ i`Qm#H2b?QQi i?Bb +QKTH2i2Hv- #mi
#2HB2p2 i?Bb ?�b iQ /Q rBi? i?2 7mM+iBQMb i?�i +`2�i2 i?2 pBbm�HbX

GQ�/ iBK2 7Q` �HH THQib 2bT2+B�HHv K�Tb Bb � +?�HH2M;2 i?�i r2 r2`2 �#H2 iQ T�`iB�HHv i�+FH2- #mi MQi
+QKTH2i2HvX 6Q` 2t�KTH2- r2 mb2/ i?2 T�+F�;2 `K�Tb?�T2` (h2m+?2` �M/ _mbb2HH- kykR) iQ bBKTHB7v
i?2 ;2QK2i`B2b Q7 i?2 xBT +Q/2 �M/ bi�i2 TQHv;QMbX h?Bb ?2HT2/ rBi? HQ�/ iBK2 bB;MB}+�MiHv- #mi i?2`2
K�v #2 Qi?2` 7mM+iBQMb BM `K�Tb?�T2` (h2m+?2` �M/ _mbb2HH- kykR) i?�i K�v ?2HT rBi? `2/m+BM;
HQ�/ iBK2 BM i?2 7mim`2X h?Bb rBHH #2 +`m+B�H iQ +QMbB/2` �b i?2 bT�iB�H /�i� rBHH ;`Qr �b i?2 /�i�
2tT�M/bX 6Q` THQib- r2 `2/m+2/ HQ�/ iBK2 #v /QBM; �b Km+? /�i� r`�M;HBM; �b TQbbB#H2 QmibB/2
Q7 i?2 �TT bQ i?�i i?2 7mM+iBQMb +`2�iBM; i?2 THQib +QmH/ mT/�i2 KQ`2 [mB+FHvX q2 �HbQ mb2/ i?2
T�+F�;2 Tm`` (>2M`v �M/ qB+F?�K- kyky) BM Qm` 7mM+iBQMb iQ Bi2`�i2 7�bi2` i?�M 7Q` HQQTbX _272`
iQ .�i� S`2T�`�iBQM J2i?Q/b a2+iBQM iQ b22 2t�KTH2b Q7 +Q/2 r2 mb2/ 7Q` /�i� r`�M;HBM;X AM
i?2 7mim`2- i?2`2 Bb HBF2Hv `QQK iQ BKT`Qp2 Qm` 7mM+iBQMb bQ i?�i i?2v �`2 KQ`2 2{+B2Mi �M/ rBHH
i?2`27Q`2 `mM 7�bi2` �M/ `2/m+2 HQ�/ iBK2 BM i?2 �TTX

9e

https://ridb.recreation.gov/landing
https://www.census.gov/programs-surveys/acs/data.html
https://www.census.gov/programs-surveys/acs/data.html
https://shinyapps.bren.ucsb.edu/oe_app/
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NXj 6mim`2 *?�HH2M;2b

�//BM; BM KmHiBTH2 v2�`b �M/ �//BM; BM KQ`2 bT�iB�H /�i� U#2vQM/ *�HB7Q`MB�V rBHH `2[mB`2 � H�`;2`
b2`p2` �M/ HBF2Hv KQ`2 +QKTmiBM; TQr2`X _272` iQ >Qr iQ 1tT�M/ i?2 Pmi/QQ` 1[mBiv �TT a2+iBQM
iQ H2�`M KQ`2X
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RyXRX :GPaa�_u h�"G1 9N

h�#H2 RyXR, � i�#H2 Q7 �##`2pB�iBQMb- i?2B` /2}MBiBQMb- �M/ bQm`+2 l_GaX
�##`2pB�iBQM .2}MBiBQM aQm`+2
�*a �K2`B+�M *QKKmMBiv am`p2v ?iiTb,ffrrrX+2MbmbX;QpfT`Q;`�Kb@

bm`p2vbf�+b
"GJ "m`2�m Q7 G�M/ J�M�;2K2Mi ?iiTb,ffrrrX#HKX;Qpf
"P_ "m`2�m Q7 _2+H�K�iBQM ?iiTb,ffrrrXmb#`X;Qpf
J1.a J�bi2` Q7 1MpB`QMK2Mi�H

.�i� a+B2M+2
?iiTb,ff#`2MXm+b#X2/mfK�bi2`b@
T`Q;`�KbfK�bi2`@
2MpB`QMK2Mi�H@/�i�@b+B2M+2

LSa L�iBQM�H S�`F a2`pB+2 ?iiTb,ffrrrXMTbX;QpfBM/2tX?iK
_Ra _2+`2�iBQM PM2 aiQT ?iiTb,ffrrrX`2+`2�iBQMX;Qpf
l*a" lMBp2`bBiv Q7 *�HB7Q`MB�-

a�Mi� "�`#�`�
?iiTb,ffrrrXm+b#X2/mf

la�*1 lMBi2/ ai�i2b �`Kv *Q`Tb Q7
1M;BM22`b

?iiTb,ffrrrXmb�+2X�`KvXKBHf

la6a lMBi2/ ai�i2b 6Q`2bi a2`pB+2 ?iiTb,ffrrrX7bXmb/�X;Qpf

RyXR :HQbb�`v h�#H2
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h�#H2 RyXk, � i�#H2 Q7 i?2 +H2�MBM; �M/ r`�M;HBM; 7mM+iBQMb +`2�i2/ 7Q` i?2 �*a �M/ _A." /�i�
�M/ 7mM+iBQMb iQ +`2�i2 /�i� b2ib 7Q` pBbBiQ`b?2/ K�Tb �M/ /�i� `2H�iBQMb?BT THQibX
a+`BTi Sm`TQb2
7mM+iBQMn�+bn/2+BH2bnK2/B�MnBM+QK2X_ *�H+mH�i2 /2+BH2 p�Hm2b Q7 *�HB7Q`MB� +2Mbmb

?Qmb2?QH/ K2/B�M@BM+QK2
7mM+iBQMn�+bn2/m+�iBQMX_ *�HH �M/ +�H+mH�i2 2/m+�iBQM T2`+2Mi�;2b 7Q`

;Bp2M ;2Q;`�T?B+ �`2� �M/ bi�i2
7mM+iBQMn�+bnH�M;m�;2X_ *�HH �M/ +�H+mH�i2 H�M;m�;2 T2`+2Mi�;2b 7Q`

;Bp2M ;2Q;`�T?B+ �`2� �M/ bi�i2
7mM+iBQMn�+bnK2/B�MnBM+QK2X_ *�HH �M/ +�H+mH�i2 K2/B�M@BM+QK2 T2`+2Mi�;2b

7Q` ;Bp2M ;2Q;`�T?B+ �`2� �M/ bi�i2
7mM+iBQMn�+bn`�+2X_ *�HH �M/ +�H+mH�i2 `�+2 T2`+2Mi�;2b 7Q` ;Bp2M

;2Q;`�T?B+ �`2� �M/ bi�i2
7mM+iBQMn�+bniQTn[m�`iBH2n2/m+�iBQMX_ *�H+mH�i2 r2B;?i2/ i?B`/ [m�`iBH2 p�Hm2 Q7

*�HB7Q`MB� +2Mbmb 2/m+�iBQM T2`+2Mi�;2b
7mM+iBQMn�+bniQTn[m�`iBH2nH�M;m�;2X_ *�H+mH�i2 r2B;?i2/ i?B`/ [m�`iBH2 p�Hm2 Q7

*�HB7Q`MB� +2Mbmb H�M;m�;2 T2`+2Mi�;2b
7mM+iBQMn�+bniQTn[m�`iBH2n`�+2X_ *�H+mH�i2 r2B;?i2/ i?B`/ [m�`iBH2 p�Hm2 Q7

*�HB7Q`MB� +2Mbmb `�+2 T2`+2Mi�;2b
7mM+iBQMn`B/#nbm#b2i@T`2kyR3X_ am#b2i _A." /�i�
7mM+iBQMn`B/#np�`B�#H2n+�H+mH�i2@T`2kyR3X_ .2}M2- bi�M/�`/Bx2- �M/ �;;`2;�i2 p�Hm2b �M/

+�H+mH�i2/ �//BiBQM�H /2`Bp2/ p�`B�#H2b
7mM+iBQMnDQBMn`B/#n�+bX_ CQBM _A." �M/ �*a /�i�
7mM+iBQMnK�Tn+�n/�i�X_ *`2�i2 /�i�b2i 7Q` *�HB7Q`MB� wAS +Q/2

pBbBiQ`b?2/ K�T
7mM+iBQMnK�Tnmbn/�i�X_ *`2�i2 /�i�b2i 7Q` la ai�i2 pBbBiQ`b?2/ K�T
7mM+iBQMn`B/#n/2+BH2bnK2/B�MnBM+QK2X_ *`2�i2 /�i�b2i 7Q` K2/B�M@BM+QK2 /�i�

`2H�iBQMb?BT THQib
7mM+iBQMn`B/#niQTn[m�`iBH2n2/m+�iBQMX_ *`2�i2 /�i�b2i 7Q` 2/m+�iBQM /�i� `2H�iBQMb?BT

THQib
7mM+iBQMn`B/#niQTn[m�`iBH2nH�M;m�;2X_ *`2�i2 /�i�b2i 7Q` H�M;m�;2 /�i� `2H�iBQMb?BT

THQib
7mM+iBQMn`B/#niQTn[m�`iBH2n`�+2X_ *`2�i2 /�i�b2i 7Q` `�+2 /�i� `2H�iBQMb?BT THQib

RyXk 6mM+iBQMb h�#H2



RyXjX J1h�.�h� h�"G1 8R

RyXj J2i�/�i� h�#H2
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h�#H2 RyXj, � i�#H2 Q7 K2i�/�i� 7Q` i?2 DQBM2/ _A."@�*a /�i�b2i
o�`B�#H2 L�K2 .2}MBiBQM
�;2M+v i?2 ;Qp2`MBM; #Q/v i?�i K�M�;2b � ivT2 Q7 la

Tm#HB+ H�M/ UBX2X M�iBQM�H T�`F- M�iBQM�H 7Q`2biV
�/KBMnmMBi i?2 T�`2Mi HQ+�iBQM Q` `2;BQM /2b+`BTiBQM i?�i

� +�KTbBi2 #2HQM;b rBi?BM
T�`F i?2 M�K2 Q7 � +�KTbBi2
�;;`2;�i2/nbBi2nivT2 ivT2 Q7 bBi2 �i � +�KTbBi2c � +�KTbBi2 +�M

?�p2 KmHiBTH2 bBi2 ivT2b
7�+BHBivnB/ mMB[m2 B/ ;Bp2M iQ � +�KTbBi2
7�+BHBivnbi�i2 i?2 bi�i2 i?�i � +�KTbBi2 Bb HQ+�i2/ BM
+mbiQK2`nxBT i?2 MmK2`B+ +Q/2 Q7 i?2 �`2� 7`QK r?2`2 �

pBbBiQ` HBp2b
+mbiQK2`nxBTnbi�i2 bi�i2 �+`QMvK 7Q` ?QK2 bi�i2 Q7 pBbBiQ`
+mbiQK2`nxBTnbi�i2n7mHH 7mHH M�K2 Q7 bi�i2 7Q` ?QK2 bi�i2 Q7 pBbBiQ`
iQi�HnT�B/ iQi�H �KQmMi Q7 /QHH�`b T�B/ 7Q` � `2b2`p�iBQM
bi�`in/�i2 /�i2 r?2M #QQF2/ `2b2`p�iBQM #2;BMb
2M/n/�i2 /�i2 r?2M #QQF2/ `2b2`p�iBQM 2M/b
Q`/2`n/�i2 /�i2 r?2M `2b2`p�iBQM r�b #QQF2/ �M/

Tm`+?�b2/
MmK#2`nQ7nT2QTH2 MmK#2` Q7 T2QTH2 `2TQ`i2/ r?2M #QQFBM;

`2b2`p�iBQM
H2M;i?nQ7nbi�v i?2 MmK#2` Q7 /�vb � pBbBi Bbc /Bz2`2M+2 Q7 2M/

/�i2 7`QK bi�`i /�i2
#QQFBM;nrBM/Qr i?2 MmK#2` Q7 /�vb � `2b2`p�iBQM Bb K�/2

#27Q`2 i?2 bi�`i Q7 i?2 pBbBic /Bz2`2M+2 Q7 bi�`i
/�i2 7`QK Q`/2` /�i2

/�BHvn+Qbi i?2 iQi�H �KQmMi T�B/ T2` /�v 7Q` �
`2b2`p�iBQM

/�BHvn+QbinT2`npBbBiQ` i?2 iQi�H �KQmMi T�B/ T2` /�v 7Q` QM2 T2`bQM
7�+BHBivnH�iBim/2 H�iBim/2 Q7 i?2 +�KTbBi2- #mi MQi2 i?Bb K�v

MQi #2 i?2 +2Mi2` Q7 i?2 +�KTbBi2
7�+BHBivnHQM;Bim/2 HQM;Bim/2 Q7 i?2 +�KTbBi2- #mi MQi2 i?Bb K�v

MQi #2 i?2 +2Mi2` Q7 i?2 +�KTbBi2
/Bbi�M+2ni`�p2H2/nK /Bbi�M+2 #2ir22M pBbBiQ` ?QK2 xBT +Q/2 �M/

+�KTbBi2
xBTn+Q/2nTQTmH�iBQMXt i?2 xBT +Q/2 TQTmH�iBQM r?2M ;2in�+bUV 7`QK

iB/v+2Mbmb TmHHb BM /�i� 7Q` 2/m+�iBQM
p�`B�#H2X LQi2 r2 i�F2 i?2 �p2`�;2 Q7 xBT +Q/2
TQTmH�iBQM t- xBT +Q/2 TQTmH�iBQM v- �M/ xBT
+Q/2 TQTmH�iBQM BM Qm` /�i� r`�M;HBM; b+`BTi

�bB�M 2biBK�i2/ T2`+2Mi�;2 Q7 �bB�M TQTmH�iBQM BM �
xBT +Q/2

#H�+F 2biBK�i2/ T2`+2Mi�;2 Q7 #H�+F TQTmH�iBQM BM �
xBT +Q/2

?BbT�MB+nH�iBMt 2biBK�i2/ T2`+2Mi�;2 Q7 ?BbT�MB+ H�iBMt
TQTmH�iBQM BM � xBT +Q/2



RyX9X S�*E�:1a h�"G1 8j

h�#H2 RyX9, � i�#H2 Q7 BM7Q`K�iBQM QM T�+F�;2b mb2/ iQ +`2�i2 i?2 Pmi/QQ` 1[mBiv �TTX

_ S�+F�;2 o2`bBQM Sm`TQb2
#bHB# yXjXR q2# �TTHB+�iBQM Ui?2K2V
+QHH2+iBQMb yXjX8 q2# �TTHB+�iBQM U/B+iBQM�`vV
.h yXky q2# �TTHB+�iBQM Ui�#H2bV
7Q`K�ii�#H2 yXkXR q2# �TTHB+�iBQM Ui�#H2bV
;QQ;H2b?22ib9 RXyXy q2# �TTHB+�iBQM UK2i�/�i�V
?2`2 RXyXR .�i� +H2�MBM; U`2H�iBp2 }H2 T�i?bV
D�MBiQ` kXRXy .�i� +H2�MBM; U/�i� 7`�K2V
Hm#`B/�i2 RXdXRy .�i� +H2�MBM; U/�i2bV
THQiHv 9XRyXy .�i� pBbm�HB�iBQM UTHQibV
`2�+iHQ; RXRXy q2# �TTHB+�iBQM Ui2biBM;V
`K�Tb?�T2` yX9X8 q2# �TTHB+�iBQM UHQ�/ iBK2V
`b+QMM2+i yX3Xk8 q2# �TTHB+�iBQM U/2THQv �TTV
b+�H2b RXRXR .�i� pBbm�HB�iBQM UTHQibV
b7 RXyXd .�i� +H2�MBM; �M/ pBbm�HBx�iBQM UK�TbV
b?BMv RXdXR q2# �TTHB+�iBQM U#mBH/ �TTV
b?BMv+bbHQ�/2`b RXyXy q2# �TTHB+�iBQM UTHQi HQ�/2`V
b?BMv/�b?#Q�`/ yXdXk q2# �TTHB+�iBQM U/�b?#Q�`/ H�vQmi 2H2K2MibV
b?BMv/�b?#Q�`/SHmb kXyXj q2# �TTHB+�iBQM U#Qt 2H2K2MibV
b?BMvDb kXRXy q2# �TTHB+�iBQM U?B/2 �M/ b?Qr #Qt2b BM mBV
b?BMvqB/;2ib yXeX9 q2# �TTHB+�iBQM UBMTmibV
iB/v+2Mbmb RXkXR .�i� �+[mBbBiBQM Ula +2Mbmb /�i�V
iB/vp2`b2 RXjXR .�i� +H2�MBM;- �M�HvbBb- �M/ pBbm�HBx�iBQM
iB;`Bb RXe .�i� �+[mBbBiBQM Ubi�i2 �M/ wAS +Q/2 ;2QK2i`B2bV
iK�T jXjXk .�i� pBbm�HBx�iBQM UK�TbV
p`QQK RX8Xd .�i� +H2�MBM; U`2�/ BM /�i�V
xBT+Q/2_ yXjXj .�i� �+[mBbBiBQM Ubi�i2 BM7Q �#Qmi wAS +Q/2V

RyX9 S�+F�;2b h�#H2
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CQ?M *X "2`;bi`QK- J�ii?2r aiQr2`b- �M/ a+Qii CX a?QMFrBH2`X q?�i /Q2b i?2 7mim`2 ?QH/ 7Q` mXbX
M�iBQM�H T�`F pBbBi�iBQM\ 2biBK�iBQM �M/ �bb2bbK2Mi Q7 /2K�M/ /2i2`KBM�Mib �M/ M2r T`QD2+@
iBQMbX 98URV,j3 Ĝ 88- kykyX /QB, RyXkkyy9f�:X1*PLXkN39jjX

lMBi2/ ai�i2b *2Mbmb "m`2�mX �K2`B+�M +QKKmMBiv bm`p2v 8@v2�` /�i� UkyyN@kykyVX r2#bBi2- kykkX
l_G, ?iiTb,ffrrrX+2MbmbX;Qpf/�i�f/2p2HQT2`bf/�i�@b2ibf�+b@8v2�`X?iKHX

qBMbiQM *?�M;- CQ2 *?2M;- CC �HH�B`2- *�`bQM aB2p2`i- "�``2i a+?HQ2`F2- uB?mB sB2- C2z �HH2M-
CQM�i?�M J+S?2`bQM- �H�M .BT2`i- �M/ "�`#�`� "Q`;2bX b?BMv, q2# �TTHB+�iBQM 6`�K2rQ`F 7Q`
_- kykR�X l_G ?iiTb,ffb?BMvX`bim/BQX+QKfX _ T�+F�;2 p2`bBQM RXdXRX

qBMbiQM *?�M;- :�#Q` *b�`/B- �M/ >�/H2v qB+F?�KX b?BMvi2bi, h2bi a?BMv �TTb- kykR#X l_G
?iiTb,ff;Bi?m#X+QKf`bim/BQfb?BMvi2biX _ T�+F�;2 p2`bBQM RX8XRX

�H�M 1r2`i �M/ ai2p2 >QHH2M?Q`biX _2bQm`+2 �HHQ+�iBQM, AM2[mBiB2b BM rBH/H�M/ `2+`2�iBQMX eRU3V,
jk Ĝ je- RNNyX /QB, RyXRy3yfydjyjy39XRNNyXRyey98N3X

.�pB/ 6HQ`2b- :2MM�`Q 6�H+Q- LBM� aX _Q#2`ib- �M/ AAA 6`�M+Bb+Q SX o�H2Mxm2H�X _2+`2�iBQM 2[mBiv,
Ab i?2 7Q`2bi b2`pB+2 b2`pBM; Bib /Bp2`b2 Tm#HB+b\ RReUjV,kee Ĝ kdk- kyR3X /QB, RyXRyNjfDQ7Q`2f
7ptyReX

Jv`QM 6HQv/ �M/ *�bb�M/`� uX CQ?MbQMX *QKBM; iQ i2`Kb rBi? 2MpB`QMK2Mi�H DmbiB+2 BM Qmi/QQ`
`2+`2�iBQM, � +QM+2Tim�H /Bb+mbbBQM rBi? `2b2�`+? BKTHB+�iBQMbX k9URV,8N Ĝ dd- kyykX /QB, RyX
Ry3yfyR9Ny9yyk8kddk3jeX

qBHHB�K 1X >�KKBii- .�pB/ LX *QH2- �M/ *?`BbiQT?2` �X JQMxX qBH/H�M/ _2+`2�iBQM, 1+QHQ;v �M/
J�M�;2K2MiX CQ?M qBH2v �M/ aQMb- Pt7Q`/- lE- kyR8X

GBQM2H >2M`v �M/ >�/H2v qB+F?�KX Tm```, 6mM+iBQM�H S`Q;`�KKBM; hQQHb- kykyX l_G ?iiTb,
ff*_�LX_@T`QD2+iXQ`;fT�+F�;24Tm```X _ T�+F�;2 p2`bBQM yXjX9X

a2`;2B Ax`�BH2pX iB+iQ+, 6mM+iBQMb 7Q` hBKBM; _ a+`BTib- �b q2HH �b AKTH2K2Mi�iBQMb Q7 ai�+F �M/
GBbi ai`m+im`2b- kykRX l_G ?iiTb,ff;Bi?m#X+QKf+QHH2+iBp2K2/B�fiB+iQ+X _ T�+F�;2 p2`bBQM RXyXRX

1XSX J2BM2+F2X _2+`2�iBQM TH�MMBM;, � /Bb+mbbBQMX j8URkV,RRky Ĝ RRk3- RNjdX /QB, RyXRyNjfDQ7fj8X
RkXRRkyX

1/x2` S2#2bK�X b7, aBKTH2 62�im`2b 7Q` _- kykkX l_G ?iiTb,ff*_�LX_@T`QD2+iXQ`;fT�+F�;24b7X
_ T�+F�;2 p2`bBQM RXy@dX

qBHHB�K GX _B+2 �M/ aQ uQmM; S�`FX "B; /�i� bT�iB�H �M�HvbBb Q7 +�KT2`bǶ H�M/b+�T2 T`272`2M+2b,
1t�KBMBM; /2K�M/ 7Q` �K2MBiB2bX kNkUR8V- kykRX /QB, RyXRyRefDXD2MpK�MXkykRXRRkddjX

8e

https://shiny.rstudio.com/
https://github.com/rstudio/shinytest
https://CRAN.R-project.org/package=purrr
https://CRAN.R-project.org/package=purrr
https://github.com/collectivemedia/tictoc
https://CRAN.R-project.org/package=sf
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qBHHB�K GX _B+2- aQ uQmM; S�`F- "BM; S�M- �M/ S2i2` L2rK�MX 6Q`2+�biBM; +�KT;`QmM/ /2K�M/
BM mb M�iBQM�H T�`FbX d8,9k9 Ĝ 9j3- kyRNX /QB, RyXRyRefDX�MM�HbXkyRNXyRXyRjX

:�pBM _QxxBX xBT+Q/2_, .�i� � 6mM+iBQMb 7Q` qQ`FBM; rBi? la wAS *Q/2b- kykRX l_G ?iiTb,
ff*_�LX_@T`QD2+iXQ`;fT�+F�;24xBT+Q/2_X _ T�+F�;2 p2`bBQM yXjXjX

CQb2T? GX a�tX JQmMi�BMb qBi?Qmi >�M/`�BHb, _2~2+iBQMb QM i?2 L�iBQM�H S�`FbX lMBp2`bBiv Q7
JB+?B;�M S`2bb- �MM �`#Q`- JA- RN3yX

"�``2i a+?HQ2`F2X `2�+iHQ;, _2�+iBpBiv oBbm�HBx2` 7Q` b?BMv- kykyX l_G ?iiTb,ff*_�LX_@T`QD2+iX
Q`;fT�+F�;24`2�+iHQ;X _ T�+F�;2 p2`bBQM RXRXyX

"�``2i a+?HQ2`F2- �H�M .BT2`i- �M/ "�`#�`� "Q`;2bX b?BMvHQ�/i2bi, GQ�/ h2bi a?BMv �TTHB+�iBQMb-
kykRX l_G ?iiTb,ff*_�LX_@T`QD2+iXQ`;fT�+F�;24b?BMvHQ�/i2biX _ T�+F�;2 p2`bBQM RXRXyX

.�pB/ a+Qii �M/ E�M;C�2 C2``v G22X S2QTH2 Q7 +QHQ` �M/ i?2B` +QMbi`�BMib iQ M�iBQM�H T�`Fb pBbBi�@
iBQMX j8URV,dj Ĝ 3k- kyR3X

JQbi�7� a?�`i�D �M/ CQ`/�M 6X ami2`X 1tTHQ`BM; i?2 HQ+�H /2i2`KBM�Mib Q7 +�KT;`QmM/ miBHBx�iBQM
QM M�iBQM�H 7Q`2bi H�M/X R3UkV,RR9 Ĝ Rk3- kykyX /QB, RyXkkyy9f�;X2+QMXjy3RkRX

"Q a?2H#v- .Qm; q?Bii�F2`- �M/ J�`F .�MH2vX A/2�HBbK p2`bmb T`�;K�iBbK BM mb2` 2p�Hm�iBQMb Q7
�HHQ+�iBQM bvbi2KbX RRURV,eR Ĝ dy- RN3NX /QB, RyXRy3yfyR9Ny9y3NyN8Rkky8X

*�`bQM aB2p2`i- *?`Bb S�`K2`- hQ#v >Q+FBM;- a+Qii *?�K#2`H�BM- E�`i?BF _�K- J�`B�MM2 *Q`p2H@
H2+- �M/ S2/`Q .2bTQmvX THQiHv, *`2�i2 AMi2`�+iBp2 q2# :`�T?B+b pB� THQiHvXDb- kykRX l_G
?iiTb,ff*_�LX_@T`QD2+iXQ`;fT�+F�;24THQiHvX _ T�+F�;2 p2`bBQM 9XRyXyX

J�`iBDM h2MM2F2bX iK�T, h?2K�iB+ J�Tb- kykkX l_G ?iiTb,ff;Bi?m#X+QKf`@iK�TfiK�TX _ T�+F�;2
p2`bBQM jXj@jX

�M/v h2m+?2` �M/ E2MiQM _mbb2HHX `K�Tb?�T2`, *HB2Mi 7Q` K�Tb?�T2` 7Q` :2QbT�iB�H PT2`�iBQMb-
kykRX l_G ?iiTb,ff;Bi?m#X+QKf�i2m+?2`f`K�Tb?�T2`X _ T�+F�;2 p2`bBQM yX9X8X

�##v GX hBKKQMbX hQQ Km+? Q7 � ;QQ/ i?BM;, Pp2`+`Qr/BM; �i �K2`B+�Ƕb M�iBQM�H T�`FbX N9UkV,
N38 Ĝ RyRd- kyRNX

EvH2 q�HF2`X iB;`Bb, GQ�/ *2Mbmb hA:1_fGBM2 a?�T2}H2b- kykkX l_G ?iiTb,ff;Bi?m#X+QKf
r�HF2`F2fiB;`BbX _ T�+F�;2 p2`bBQM RX8XRX

EvH2 q�HF2` �M/ J�ii >2`K�MX iB/v+2Mbmb, GQ�/ la *2Mbmb "QmM/�`v �M/ �ii`B#mi2 .�i� �b iB/v@
p2`b2 �M/ b7@_2�/v .�i� 6`�K2b- kykRX l_G ?iiTb,ffr�HF2`@/�i�X+QKfiB/v+2MbmbfX _ T�+F�;2
p2`bBQM RXRX

J�`;�`2i q�HHb- *�b2v qB+?K�M- �M/ E2pBM �MFM2vX L�im`2@#�b2/ `2+`2�iBQM, lM/2`bi�M/BM;
+�KTbBi2 `2b2`p�iBQMb BM M�iBQM�H T�`FbX h2+?MB+�H `2TQ`i- _2bQm`+2b 7Q` i?2 6mim`2- kyR3X

>�/H2v qB+F?�KX bi`BM;`, aBKTH2- *QMbBbi2Mi q`�TT2`b 7Q` *QKKQM ai`BM; PT2`�iBQMb- kyRNX
l_G ?iiTb,ff*_�LX_@T`QD2+iXQ`;fT�+F�;24bi`BM;`X _ T�+F�;2 p2`bBQM RX9XyX

>�/H2v qB+F?�KX iB/vp2`b2, 1�bBHv AMbi�HH �M/ GQ�/ i?2 hB/vp2`b2- kykRX l_G ?iiTb,ff*_�LX_@
T`QD2+iXQ`;fT�+F�;24iB/vp2`b2X _ T�+F�;2 p2`bBQM RXjXRX

https://CRAN.R-project.org/package=zipcodeR
https://CRAN.R-project.org/package=zipcodeR
https://CRAN.R-project.org/package=reactlog
https://CRAN.R-project.org/package=reactlog
https://CRAN.R-project.org/package=shinyloadtest
https://CRAN.R-project.org/package=plotly
https://github.com/r-tmap/tmap
https://github.com/ateucher/rmapshaper
https://github.com/walkerke/tigris
https://github.com/walkerke/tigris
https://walker-data.com/tidycensus/
https://CRAN.R-project.org/package=stringr
https://CRAN.R-project.org/package=tidyverse
https://CRAN.R-project.org/package=tidyverse
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>�/H2v qB+F?�KX i2bii?�i, lMBi h2biBM; 7Q` _- kykkX l_G ?iiTb,ff*_�LX_@T`QD2+iXQ`;fT�+F�;24
i2bii?�iX _ T�+F�;2 p2`bBQM jXRX9X

sB�Q sB�Q- E�M;C�2 C2``v G22- �M/ GBM+QHM _X G�`bQMX q?Q pBbBib mXbX M�iBQM�H T�`Fb U�M/ r?Q
/Q2bMǶiV\ � M�iBQM�H bim/v Q7 T2`+2Bp2/ +QMbi`�BMib �M/ p�+�iBQM T`272`2M+2b �+`Qbb /Bp2`b2 TQT@
mH�iBQMbX 8jUjV,9y9 Ĝ 9k8- kykRX /QB, RyXRy3yfyykkkkReXkykRXR3NNddeX

uB?mB sB2X #QQF/QrM, �mi?Q`BM; "QQFb �M/ h2+?MB+�H .Q+mK2Mib rBi? _ J�`F/QrM- kykRX l_G
?iiTb,ff*_�LX_@T`QD2+iXQ`;fT�+F�;24#QQF/QrMX _ T�+F�;2 p2`bBQM yXkjX

https://CRAN.R-project.org/package=testthat
https://CRAN.R-project.org/package=testthat
https://CRAN.R-project.org/package=bookdown
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